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Trophic niches of Brandt’'s vole ( Lasiopodomys brandtii) and sheep ( Ovis aries )

in the Inner Mongolia Grassland
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1 College of Bioscience and Biotechnology, Yangzhou University, Yangzhou 225009, China
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Abstract: The influence of grazing activities on the population of small rodents is a hot issue in grassland ecosystem
research. The determination of trophic niche relationship between sheep and small rodents plays an important role on the
management of grassland ecosystems. In present study, microscopic analysis of feces was applied to analyze the diet
composition of Brandt’s voles and sheep, whose fecal samples were collected from the Animal Ecology Research Station
located in the Maodeng pasture ( Xilinhot, Inner Mongolia, China) from June to September, 2012. The changes in diet
selection and trophic niches of the two herbivores would be determined to reveal the patterns by which the population of
Brandt’s vole was affected by grazing activities, and the relationship of competition and coexistence between these two
herbivores from the perspective of food utilization. Our results showed that a total of 23 plant species were found in the

fence, with Cleistogenes squarrosa, Stipa krylovii, Leymus chinensis, and Dysphania aristata being the dominant plants.
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Brandt’s vole and sheep fed on 10 and 8 plant species, respectively. Gramineous plants were the main forage plants for both
animals. Brandt’s vole and sheep had their favorite plant species which varied in different seasons; except for that in July,
there was a significantly positive correlation between dietary diversity of animals and plant diversity within the fences,
suggesting an effect of changes in available plant resources on animals’ diet selections. The trophic niche overlap between
Brandt's vole and sheep was higher than 0.9 except for that in August (0.691), indicating that there was fierce food
competition between the two. In addition, the grazing activities significantly reduced the aboveground biomass of plants from
the Gramineae family, leading to a decrease in the quantity of food for Brandt's vole; and grazing activities significantly
increased the number of plant species favored by Brandt’s voles and the breadth of its trophic niche ( except for
September) , leading to a decrease in the quality of food for Brandt's vole. These results indicated that high trophic niche
overlap could cause fierce food competition between animals; grazing could affect the diet selection of Brandt's voles by
influencing changes of plant resources in the fences, and grazing activities may have a negative effect on the population of
Brandt's vole through reducing the quality and quantity of its food. These findings suggest that moderate grazing activities

not only increase the utilization of pastures but also reduce the population of small rodents and their damage.
Key Words: fecal microscopic analysis; trophic niche breadth; trophic niche overlap; species diversity
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Table 1 Relative abundance of plant resource in Brandt’s vole and Grazing+Brandt's vole treatment

- 6 H June 7 H July 8 H August 9 H September
Plant species B A+ B H A+ FH T+ FH T+
Vole Grazing+Vole Vole Grazing+Vole Vole Grazing+Vole Vole Grazing+Vole
Riba 75
. 34.79+6.12 42.73£6.12 43.34£5.96 29.63+5.55 38.29+5.23 29.02+4.75 39.56+6.30 28.65+5.40
Cleistogenes squarrosa
TEIREF
. .. 22.53+4.60 17.19+5.06 24.41£5.78 15.89+4.74 21.23+4.60 13.17+4.37 25.58+6.38 17.13£5.03
Stipa krylovii
EL RPN
. 13.42+4.43 3.22+1.83 8.42+2.91 0.47+0.33 9.91+3.47 0.46+0.23 9.49+3.39 0.71+0.39
Paraphlomis lanceolata
il
e L 10.70+1.30 11.55£2.15 11.21£1.53 29.24+4.14 12.05+1.69 41.98+4.58 5.44+0.96 34.88+5.54
Dysphania aristata
i L 6.62+2.93 11.15£2.89 1.56+0.49 14.54+4.19 6.32+3.15 7.64+3.56 8.34+3.97 10.03£2.57
Leymus chinensis
%JEEE . 4.50+0.84 3.09+0.43 0.42+0.16 1.36+0.38 0.35+0.12 2.41+0.94 0.41+0.31 0.77+0.22
Setaria viridis
N[5 3%
# 1—%{4\ . 1.57+0.78 0.35+0.19 2.13+0.78 0.49+0.31 3.13+1.65 0.43+0.18 4.22+1.74 0.32+0.16
Salsola laricifolia
Y A
SM,EV{FE&ﬁ . 1.41+0.64 0.18+0.13 0.69+0.41 0.24+0.16 0.27+0.11 0.03+0.03 - -
Thalictrum petaloideum
. 1.06+0.45 2.30+0.81 2.20+1.36 1.42+0.56 1.70£1.27 0.73+0.27 2.30+1.62 1.80+0.89
Chenopodium album
i [CHEAE
PIEpEL . 0.98+0.39 2.57+2.20 0.25+0.14 0.32+0.21 0.86+0.47 0.04+0.04 - 0.03+0.03
Convolvulus ammannii
%E%{% P 0.89+0.39 0.10+0.09 4.51£2.55 0.09+0.09 4.44+2.57 0.06+0.06 2.32+1.28 -
Salsola ikonnikovii
Py
o . 0.69+0.38 4.02+1.40 0.77+0.43 3.35+1.89 0.67+0.26 1.38+0.57 1.10+0.46 1.29+0.55
Carex tristachya
it
) . 0.43+0.22 0.93+0.36 - 1.15+0.65 0.30+0.21 0.32+0.13 0.14+0.14 0.26+0.10
Neopallasia pectinata
g
/‘?\&fﬁﬁ . 0.41+0.19 0.20+0.11 - 0.03+0.03 0.07+0.05 0.11+0.05 0.03+0.03 0.05+0.05
Medicago sativa
ik
o - 0.31+0.23 0.08+0.05 0.61+0.16 0.03+0.03 0.14+0.06 0.37+0.34 0.15+0.07
Lepidium apetalum
ihied - 0.10£0.10 - - - - - -
Calystegia hederacea
o Py
ARRLK ) - - 0.02+0.02 - 0.13+0.07 - - 0.08+0.06
Astragalus galactites
T
! Ifﬁﬁj—‘ . - - - 0.97+0.60 0.01+0.01 1.64+0.65 0.70+0.70 3.81+1.94
Eragrostis pilosa
MRS - - - 0.1620.00 - 0.1120.06 - -
Artemisia sieversiana
T
- - - .05+0. .25+0.1 - - -
Geranium wilfordii 0.0520.05 02520.18
e " - - - - - 0.26+0.26 - -
Chloris virgata
T N _ - - - - 0.06:£0.04 - -
Plantago asiatica
i
A - - - - - - - 0.04+0.04

Iris tenuifolia
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Table 2 Forage spectrum of food resource for Brandt's vole under Brandt’s vole and Grazing+Brandt’'s vole treatment

6 11 June 71 July 8 A August 9 A September

T
Plant species MR T+ R M iR I+ R M T+ R M iR JCH+ R

Vole Grazing+Vole Vole Grazing+Vole Vole Grazing+Vole Vole Grazing+Vole
£ L chinensis 62.56+1.59  62.55+1.53  60.18+1.39  58.70+1.36 8.60+1.04 9.78+1.17 25.21£1.69 28.23+1.78
TEICETE S. krylovii 25.27£2.08  24.45x1.52  22.29:1.66  18.47+1.63  68.62+1.58  70.84x1.47 65.13+1.95 61.48+2.50
BT 55 C. squarrosa 9.03:1.67  12.25:1.57  1473:1.69  18.15£1.71  14.70£1.54  12.86x1.62 1.110.48 1.93+0.58
SHRETR P. lanceolata 1.28+0.45 - 0.90+0.38 1.14£0.40 1.99+0.68 1.27+0.49 3.20£0.79 0.44£0.30
TR S, viridis 1.03£0.40 0.19+0.19 - - - - - -
EH C. wristachya 0.840.43 0.56+0.32 1.69+0.61 3.55+0.68 5.74£0.85 4.8520.85 3.11£0.68 5.45£0.96
FEH-E N. pectinata - - - - 0.35+0.24 0.17+0.17 - 1.48+0.48
W2 D. aristata - - - - - - 1.780.66 0.640.36
SRALETE M. sativa - - - - - 0.23+0.23 0.23+0.23 0.19£0.19
FEHEES. ikonnikovii - - - - - - 0.23+0.23 -

®3 6—9 AHKERMAY+# KARLE TR KB RN EMEEiERE

Table 3 Food preference index for Brandt’s vole under Brandt's vole and Grazing+Brandt's vole treatment

- 6 J1 June 71 July 8 H August 9 H September

Plant species HH R T+ R HH R, T R, FH T+ H B FH B TR R,
Vole Grazing+Vole Vole Grazing+Vole Vole Grazing+Vole Vole Grazing+Vole

£ L. chinensis 9.45 5.61 38.58 4.04 1.36 1.28 3.02 2.81

T EREEF S, krylovii 1.12 1.42 0.91 1.16 3.23 5.38 2.55 3.59

B FH C. squarrosa 0.26 0.29 0.34 0.61 0.38 0.44 0.03 0.07

HE-RESS P. lanceolata 0.10 0 0.11 2.43 0.2 2.76 0.34 0.61

TR S, viridis 0.23 0.06 0 0 0 0 0 0

B C. wristachya 1.22 0.14 2.20 1.06 8.58 3.51 2.81 4.23

Fil# N. pectinata 0 0 0 0 1.14 0.52 0 5.68

WIZE D. aristata 0 0 0 0 0 0 0.33 0.02

LICETE M. sativa 0 0 0 0 0 2.10 7.03 3.97

FEHER S. ikonnikovii 0 0 0 0 0 0 0.10 0

F4 60— AH+HRERLETHRFNRYE RN BIENSWEEEEY

Table 4 Forage spectrum of food resource and food preference index for sheep under Grazing+Brandt’s vole treatment

6 H June 7 H July 8 H August 9 H September
UL RIS % HEEERREC  FIHDRES/%  mEEMERREC R /%  mEREREEC R/ e
Plant species Foraging Preference Foraging Preference Foraging Preference Foraging Preference
frequency index frequency index frequency index frequency index
W L. chinensis 68.12+1.99 6.11 62.11+1.88 4.27 33.96+2.19 4.45 26.42+1.94 2.63
TEERERFE S, krylovii 17.26+1.54 1.00 3.47£0.76 0.22 5.31+1.44 0.40 47.83+2.00 2.79
RERS 5 C. squarrosa 10.89+1.48 0.25 21.15£2.47 0.71 41.50+2.51 1.43 18.41+2.82 0.64
B C. wristachya 1.19+0.45 0.30 3.13+0.79 0.94 10.49+1.08 7.59 5.96+1.20 4.63
PTEHESE C. ammannii 1.71+0.66 0.67 0.48+0.33 1.50 - 0 0.28+0.28 9.21
HWETE M. sativa 0.83+0.48 4.08 0.81£0.39 24.02 - 0 1.11£0.53 22.81
SEREEIES. ikonnikovii - 0 16.88+1.08 189.52 - 0 - 0
Ml N. pectinata - 0 - 0 8.75+1.61 27.42 - 0

3.4 AJFA G BT Z R R RS 4R B 2R Z T 1 5E R
IIAT A AR A P 0 S A G T R I 2R Z B9 5E 2,6 H (8 AF1 9 H Y ZAE1E S5
MR RSP B 2R B EARSE (BAE 7 A R ERRKR(E 1),
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