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Therefore, determining the competition status of sympatric species in relation to such resources is important
for understanding their ecology and conservation requirements. The aim of this study was to analyze the
competition status of sympatric Red Deer (Cervus elaphus) and Chinese Goral (Naemorhedus griseus)
regarding diet composition and adaptability in Saihanwula Nature Reserve. [Methods] Using microscopic
analysis of fresh fecal samples collected from August 2019 to July 2020 (Fig. 1), trophic niche width and
overlap were calculated based on the diet composition of Red Deer and Chinese Goral. Significance tests for
inter-seasonal and inter-species diet composition were carried out using a non-parametric Kruskal-Wallis
model. [Results] The results showed that Red Deer fed on 48 plant species from 22 families in summer, and
Chinese Goral fed on 31 plant species from 15 families. In winter, Red Deer fed on 32 plant species from 17
families, and Chinese Goral fed on 23 plant species from 13 families (Table 1). The frequency of each diet
item varied significantly by season (Red Deer: y* = 46.6, df =5, P < 0.01; Chinese Goral: y*=17.4, df=3, P<
0.01) (Fig. 2), and the trophic niche widths were greater for Red Deer than Chinese Goral in summer (Levin’s
index of 13.71 and 5.34, respectively) and winter (Levin’s index of 11.08 and 4.02, respectively). The two
species had a large dietary overlap (85.4% in summer, 77.6% in winter), and the trophic niche and diet
diversity indices in summer were all significantly higher than those in winter (Table 2). [Conclusion] The
results indicate that Red Deer are more adaptable to seasonal changes in food resources, although Chinese
Goral may also adjust their feeding strategies. Given the wide distribution range and large population size of
Red Deer, it is recommended that more conservation efforts be focused on Chinese Goral and their habitats.
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Tablel Thetrophic nichesindex, Shannon-Wiener index, Pielou evennessindex
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% 2% Summer %-Z% Winter
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Red Deer Chinese Goral Red Deer Chinese Goral
A= 2547 %8 £ Niche breadth index 13.71 5.34 11.08 4.02
Shannon-Wiener 41 Shannon-Wiener index 1.76 1.30 1.06 0.96
Pielou ¥J%] & Pielou evenness index 0.57 0.46 0.38 0.35
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Appendix 1 Plant species and relative density (Dg) of winter and summer feeding by Red Deer and Chinese Goral

TEY 2K Plant species 2 Summer 47 Winter
AT 7 Y AT Y
. Chinese Goral Red Deer Chinese Goral Red Deer
Faﬁrﬂy Si%ejis BB FPAL XIS BT AL AR BB AL AHXT S B AL A X2
Feedding Relative Feedding Relative Feedding Relative Feedding Relative
order  densities order  densities order  densities order  densities
Firiea W14 Armeniaea sibiriea 1 9.87 3 7.09 13 0.24 6 7.25
Rosaceae WLIF Malus baccata 3 6.07 6 4.95 10 1.27 6 4.95
ki Sanguisorba officinalis 8 3.17 3 5.32
Lt g 5 423 11 5.48 7 6.21
Spiraea aquilegifolia
RAFE o 5F B Agrimonia pilosa 18 0.69 8 3.92 4 4.89
Gramineag % Leymus chinensis 6 3.59 2 10.5 6 413 4 10.10
£13F Stipa capillata 15 1.26 15 0.47 12 0.65
BYR B Agrostis matsumurae 8 3.17 10 291 13 0.24 11 4.02
Kt & Deyeuxia langsdorfii 20 0.34 7 4.04
FRHE Setaria viridis 13 1.79 14 0.95 5 436 12 3.14
VK Agropyron cristatum 13 1.98
W™= Eccoilopus cotulifer 10 2.57 13 1.43 4 4.89 9 5.24
HEAR JR¥ET Ostryopsis davidiana 6 3.59 1 11.00 2 5.48 2 10.60
Betulaceae M Betula dahurica 2 9.27 10 291 3 1030
H# B. platyphylla 10 291 4 4.89
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Stz 1
HEPFh S Plant species X Z% Summer &Z% Winter
ARy s LB F i
5 o Chinese Goral Red Deer Chinese Goral Red Deer
Family Specics WEFRL ARAERE IOAFAL MR IR AR BCRFFRL AR
Feedding Relative Feedding Relative Feedding Relative Feedding Relative
order  densities order  densities order  densities order  densities
HF IR Stemmacantha uniflora 4 4.9 13 1.92 5 436
Compositae WX Artemisia lavandulaefolia 9 2.77 9 341 13 0.24 8 5.73
WISk Echinops sphaerocephalus 18 0.70 8 341
WAtk Serratula centauroides 17 0.47
KB 13 1.92
Leontopodium leontopodioides
oF Z ZEW Wi Vicia multicaulis 8 3.17
Leguminosae =593 p ynijuga 18 0.69 14 0.95 13 236
RHIRT 13 1.98 10 127 14 1.28
Lespedeza hedysaroides
=BT L. bicolor 10 2.57
R} & W Polygonum alpinum 7 3.38 13 1.92 10 127 17 0.47
Polygonaceae 3¢ p pyaropiper 11 2.37 11 2.41 10 1.04
ArTEE YT ¥ Silene gallica 7 3.38 7 4.43 10 1.27
Caryophyllaceae Fi1T Dianthus chinensis 20 0.34 13 0.24
JETER i FEEL Leonurus artemisia 14 1.42 15 0.47
Labiatae B2 R Es 18 0.69 12 0.65
Schizonepeta multifida
% Scutellaria baicalensis 16 1.05 11 2.41 12 0.65 14 1.28
HASIER MRiA 7 3.38 7 4.04
Ericaceae Rhododendronmicranthum
HA# Liliaceae  111EE Allium senescens 11 2.38 4 6.55 13 0.24 14 1.28
TETR o KM Acer mono 11 2.37 11 0.98
Sapindaceae
Tk 1RFE Atriplex patens 13 1.98 8 3.92 11 0.98 5 8.38
Amaranthaceae
HRF IR 14 1.42 13 1.92 13 0.24 16 0.58
Crassulaceae Orostachys malacophyllus
NE 19 0.52
Hylotelephium erythrostictum
THEER} %% Dictamnus dasycarpus 16 1.05 5 6.01 11 0.98 17 0.47
Hookeriaceae
Z5F FEAE Styrophyton caudatum 17 0.87
Scrophulariaceae
P ELRL Rubiaceae % T3¢ Galium verum 17 0.87
PTEF et 5880 Bupleurum chinense 18 0.69
Umbellifere
BAFL AL BAE Scabiosa tschiliensis 20 0.34
Caprifoliaceae
KBl Ulmaceae KA Ulmus macrocarpa 21 0.17 4 4.89 10 5.04
TR} et ¥b 2 Adenophora gmelinii 21 0.17 13 0.24
Campanulaceae
e8] $&EE Salsola collina 10 291 15 1.06
Chenopodiaceae
LRI W5 40 Linaria japonica 11 2.41
Plantaginaceae W53k Aconitum kusnezoffii 13 1.92
522} Bl Fagaceae 521l ¥k Quercus mongolica 1 32.6 1 14.4
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