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Abstract: [Objectives] Dietary research is a crucial component of conservation studies for endangered
wildlife. Both Chinese Serow (Capricornis milneedwardsii) and Chinese Goral (Naemorhedus griseus) are
class II national key protected wild animals in China. The winter season is characterized by harsh
environmental conditions and scarce food resources, making the overwintering period a critical survival
bottleneck for these two species. To clarify the winter dietary strategies and nutritional adaptation mechanisms
of these sympatric species, this study was conducted in Hubei Dalaoling National Nature Reserve from
November 2023 to March 2024. The specific research objectives are as follows: (1) To identify the winter
food composition and plant category preferences of the two species; (2) To analyze the diversity of their
winter diets and the degree of food niche overlap; (3) To explore the correlations of their foraging frequency
with the nutrient components (crude protein, crude fat, crude fiber, crude ash) and tannin of food plants; (4) To
provide targeted scientific support for the conservation and management of the two species by comparing their
dietary differences and adaptive strategies. [Methods] On the basis of infrared camera monitoring data
collected from 2019 to 2024, 20 sites with high occurrence frequencies of Chinese Serow and 9 sites with high
occurrence frequencies of Chinese Goral were selected as survey locations. At each site, a transect
approximately 2 km in length was established perpendicular to the contour lines, along which signs of activity
of both species were recorded and fresh fecal samples (< 3 d old) were collected. For each fecal occurrence
area, a 20 m x 20 m plot was centered on the location to collect plant species consumed by the two ungulates.
Fecal microhistological analysis (10 x 10 magnification) was conducted to determine winter diet composition,
and the frequency of occurrence () and relative density (RD) of each plant species in feces were calculated.
Diet diversity was assessed based on the Shannon-Wiener diversity index (H’), evenness index (J'), and niche
breadth index (B), while winter diet overlap between the two species was quantified by Pianka’s index (C).
Nutritional components and tannin content of plants were determined strictly following national standard
methods of the People’s Republic of China. Data analysis was conducted in OriginPro 2024 (Version
10.1.0.178), where one-way ANOVA was carried out to test differences in tannin content among plant species,
followed by Tukey’s multiple comparison tests. Pearson correlation analyses and visualization were performed
in R version 4.3.2 to examine relationships between winter feeding frequency and plant nutritional

components. [Results] (1) Both species fed on 13 plant species belonging to 12 families in winter. The main
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winter food sources of Chinese Serow were Carex taliensis (17.05%), Elaeagnus lanceolata (12.54%),
Dryopteris atrata (11.35%), and Pachysandra terminalis (10.37%); while the main winter food sources of
Chinese Goral were C. taliensis (18.55%), Viburnum erosum (12.35%), Tripterospermum discoideum (9.31%),
and P, terminalis (9.04%) (Table 2). (2) The categories of food plants for Chinese Serow in winter were in the
order of shrubs (39.35%), herbs (22.09%), ferns (17.37%), lianas (14.95%), and mosses (6.26%); for Chinese
Goral, the order was herbs (34.13%), shrubs (30.88%), lianas (14.81%), ferns (13.66%), and mosses (6.52%)
(Fig. 4). (3) The winter food diversity of Chinese Serow and Chinese Goral was close (Shannon-Wiener index
H':2.23 vs. 2.25; Pielou evenness index J": 0.86 vs. 0.87; Simpson index B: 8.3 vs. 8.42), and their food niche
overlap was high (Schoener’s niche overlap index C = 0.88), indicating that intense interspecific competition
may exist between the two species (Table 3). (4) The winter foraging frequency of Chinese Serow showed
positive correlations with the content of crude protein, crude fat, and crude fiber in food (correlation
coefficients R: 0.42, 0.35, and 0.33 respectively, P < 0.05), but no significant correlation with crude ash or
tannin content (P > 0.05). For Chinese Goral, its winter foraging frequency was positively correlated with
crude protein, crude fat, and crude ash content in food (R: 0.61, 0.59, and 0.45 respectively, P < 0.05), while
no significant correlation was found with crude fiber or tannin content (P > 0.05) (Figs. 5 ~ 7). [Conclusion]
The food plant species of Chinese Serow and Chinese Goral show a high overlap in winter. Regarding their
foraging strategies, both species prioritize food accessibility over palatability in winter and give priority to
ensuring a stable intake of protein and energy. The difference between the two species lies mainly in that
Chinese Serow focuses more on the satiety provided by food, while Chinese Goral places a greater emphasis
on the nutritional refinement of food.

Key words: Capricornis milneedwardsii; Naemorhedus griseus; Food composition; Dietary comparison;

Overwintering period
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53 ek (EThF55%E 2019). (R4 X AT M
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T EKL 2 km RS 7R 508 55
YIRS X, IR A PRSP ARV IR
TEHUEE 3 d WIPHTEESSEREA. N RER
RFE, AR S 1R S22 (] R 200 m,
AR BE P FE [ SRAE 5 2/ (A1 100 m (X1 5R
{25 2022). FEELEHNSH (hEEKERLTE
Y (HHREE 2001), FAEER A E A S5H
Y I WOK TR KA Bl B g
R FEEL TR, v, H
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Fig.1 Monitoring and survey sites of Capricornis milneedwardsii and Naemorhedus griseus in Hubei Dalaoling

National Nature Reserve
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Monitoring sites are infrared camera stations where Chinese Serow and Chinese Goral were recorded, and survey sites are those monitoring sites

with high occurrence frequencies of the two species.
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Table 1 Vegetation types corresponding to the altitude ranges of monitoring and survey sites

G Altitude range (m)

A Vegetation type

939 ~ 1200
1200 ~ 1400
1400 ~ 1 600
1600 ~ 1 800
1800 ~ 1950

EHIRAEH, FATRITRS, FAH. BB SR

Mixed coniferous and broad-leaved forest, Larix kaempferi, Cunninghamia lanceolata,

Quercus spinose, and broad-leaved forest

H AT mpe . fifE AR

Larix kaempferi, broad-leaved forest

AV FTEER P ARBEFY IE 2 AR,
KIMRIEAGEE, R &, WEEN A G R F
FREEE 2018), I [AIASK B FE 45 W R 9 IC iR A1
KA FEOTR. THE. CRREMKER, &
FECEERTE] . b, AR FEREAAL
F B EHAS BT JE N 2 ~ 6 °CIRIRA N ARAT
S E R LR A IE 83 1y, HIEITAI(FE

47 3o 3 AR AT O HL 2 RSN 43 AT
FEAS, HE P AR R AT AEBE R 5 20 MR AR
AIET-80 CCIRVRIRAF (UR3E5E 2018a).

DA BRFEAE ) XA 0 20 m x 20 m
MIRETT, TEHERR AR BRI A A BT 4 T0V2 3R Y
(e E, WEERTE R N YIRS Py, 5
S R JE e LSO R i A R . S
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VB BGHAT E TR i (REZ 9556 2007).
122 #Hil KA PR 2 KR
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— B 2020). ZJE40 R HHEYIf R
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2 02020), HAXNF=100 (1 -e?), K F
SR BRI ALET A R P AT A IR R R A o
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KEAZAGTHE, FELAL S A AR A A
HEPE o 2= WA R
1.3 BYIZFES T

FIF] Shannon-Wiener 8%t (H). ¥5JRE
e (D EBMEERE (B) HHrhER
BRI AEPE A AT Z A, BAR A
Wp:
H==%" PlogPi, J'= H/Hms: B=1/ P,
Hp, PONEEERAMECE RIS | MOAEYILE B

AR PP S B, Hupax= InS, S Y
A Z= e WA R AR IR S

% F Pianka #5%{ (Pianka 1973) iFH X
ZRAERAMPERBNEWESE, Bk
/Zx\ﬁy‘j:

DI

JZRTR

Hodr, Py F Puc 73 BINTEYD | AE AR RRR R 4
BERATEYR RG], EESERE C MiEE
O CEES) &1 (&HES).
1.4 BYIEFRRSTE

2024 4 10 H T RZBIG R X AR EH 4
B R R A B A A I A R A 1 RT R
gy, FEREYIREE 1000 g, A HLF 00T R
[T AR ECEE (e BIRAR, B
BSA124S, B2 0~120g, ¥4 0.000 1 g]FREX
TEYIFEAR RS E . KRB A W] & H
A AHAE 60 CCHET B HE, BT 5 IREA
WFES Jad 40 H P03 N % B 284 H . i
AHUE SRR BN E B2 IR F AR T, A
FHE A (GB/T 6432-2018). Mg (GB
5009.6—2025). FHK4> (LY/T 1268—1999).
A4 (GB/T 5009.10—2003) FlIHLT (GB/T
27985—2011). FAFEMIEE 3 KCFATIE,
B3 0 58 B I~ 3B E s B8 3% 0 1Y) B
LM EE
1.5 BEES T

FIH Excel 2016 X5ifa &l Filb47 HdE %
P, FIH SPSS 27.0.1 FAx 2 AR 7 5
BT R E T Z WA Tukey 2 EHLE, 1F
HEATIT 250 HT AT, B 5K A Shapiro-Wilk 4
B s R R 7= ) IEZS M, 2 5 KA Levene
K67 2255 (R Pl % 20200, FIH R4.3.2
(R Core Team 2023) Xf PiffiZE s R AR F 44 2K
B SHEYE TR & BT Pearson FHE
PE M HAE K - Pearson AH5¢ R % R FRoRAH 50
FE I HUE S A : 5% (0.8 < R < 1) 5 (0.6
< R<0.8). %5 (04 <R<0.6). 55 (02 <
R<0.4). W5 (0 < R<0.2), BEMK
SEREE N P <0.05.
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2 HR
2.1 HAERANMHERALFEGYAHR
WAL Z S B ARORG X A TR AR B Fl 4R
R AT EIEISEERL (Cyperaceae).
e JH gk & B B
(Dryopteridaceae) FLtffEF} (Adoxaceae). K
#i%} (Smilacaceae) AiHF} (Lardizabalaceae) .
# %L (Buxaceae). FLES{ERL (Ericaceae).
i # B C Symplocaceae ) . #H A ¥ Fl
(Elacagnaceae). %§F} (Asteraceae) Hl%ii#r £t
(Thymelaeaceae) 3t 12 MR 1| M & &£ FEY) o
TR ILAFE 3 FPRLA . 6 PR, 2 FRBRE.
2 PHRAS DAL 1 Mr& e . AR R I 4E

( Gentianaceae ) -

( Daphne odora), “HUE 5§ B 5 A B U
(Artemisia lavandulifolia), RIS 2 4
ko WERL AR SEERE N ERS
HAER B A EBYIRIEM 57.33%, NHAZFEE
BLEYIRIE; WEER fomRfeR. RN
Bk P AEBE A A= YRR 49.25%, AH:
AZFEFEBYIHRIFE R 2,

YRR b, RV TR R
P BRI, G HATEEYHRN 39.35%,
A B B W B SR ( Elaeagnus
lanceolata) i F KB MM & m, AN
12.54%, ALRSTERMEYI LI SR (Pieris
formosa) HFHREWIIRRAL, 1N 1.44%:;

HAEDEFTERRELTFTEMHM A S
22.10%, PERHEY KFLE X (Carex taliensis)

PEFS HUE R RO R IR AR BL, A 12 A
B, AFEEE, PRI A RHEA S &

F2 WHCRZWRERH ARG X HERRMNPEFER LT RWER

Table 2 Winter food composition of Capricornis milneedwardsii and Naemorhedus griseus in Hubei Dalaoling

Nature Reserve

ti Y E 47 L Relative dietary

LR 0
HELAISR Occurrence frequency, F (%) proportion, Dy (%)

# UKL

Family Plant species i ﬂé%ﬁé\ FRAEBE AR HHAEBE

mSZ’; Z;V(:ZZZH Naemorhedus griseus  C. milneedwardsii ~ N. griseus
I HE} Cyperaceae KHELE . Carex taliensis 46.30 56.24 17.05 18.55

VHER i y it
U Gentiamceae iﬁi}%j}ijimimum discoideum 16.80 33.95 504 931
i E %l Dryopteridaceae Wik E Ik Dryopteris atrata 33.90 26.34 11.35 6.86
HH-EBE Polystichum neolobatum 19.70 26.15 6.02 6.80
FARIER Adoxaceae B EJETE Viburnum erosum 23.70 4233 7.42 1235
$#1%} Smilacaceae KALHEEE Smilax ferox 25.80 18.00 8.18 4.45
& BEAEY) Bryophyta 20.40 25.21 6.26 6.52
KiEE} Lardizabalaceae =M Al Akebia trifoliata 8.40 27.66 241 7.27
# %} Buxaceae TR HE S Pachysandra terminalis 31.50 33.16 10.37 9.04
FLASTERL Ericaceae LT LEEAR Pieris formosa 5.10 12.94 1.44 3.11
LILIALEL Symplocaceae LB Symplocos sumuntia 14.30 8.25 423 1.93
WA 7%} Elacagnaceae 4T H-#HAT T 36.70 28.53 1254 754
Elaeagnus lanceolata

%%} Asteraceae 95 Artemisia lavandulifolia 0.00 24.37 0.00 6.27
B 7 F} Thymelacaceae i & Daphne odora 24.50 0.00 7.71 0.00

F. AHRSAEALE R R B AR SRR A LR . D SRR M) 5 i AR X LL A o
F. The frequency of each plant species appeared in the fecal samples of Chinese Serow and Chinese Goral; Dg. Relative dietary proportion (i.e.,

the percentage of each plant species in the total food composition).
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BRI R B m, A HON 17.05%,
% JEBLAE P 8 b XU W C Tripterospermum
discoideum) W FHER AT A AL, N 5.04%;
BRIE RATFIE BESAEY 53 0l AR R AR
B 17.37%. 14.95%H1 6.26%. HIHEBE
Pl FEM YRR AR, SHAFR
VI R 34.31%, Hrhyb BURME A K BE 7 R
AR, & 18.55%, HAHMEYEF g H
KEMIBRRAR, N 6.27%; FEARMEY) L hE
PO L TYIRIRI 30.88%, J AP RAT AT i
PN FARTERMEY) H B IE5% (Viburnum erosum ),
f12.35%, W BLEHE Y0 8L CSymplocos
sumuntia) KB WIINZERAL, N 1.93%; Bk
K ARG D0 R R AR
VIR 13.66% 14.81%F1 6.52%.

22 HERANTERALFEGY SN

HAE R AR TR AR BT A I A R 2R AE
Shannon-Wiener ZFEVEFREL. Pielou 5] Te
. SO R FEEAME; PR AT
RIS ESIER C N 088 (K3 .
23 HERAMNHERRLFZRFEYEFR
BaEg

KW L X A2 A6 B A I AR B 4 £ U
Y, R B K & 2 2 E Y AT
HREEYRHEERE, HHEOSER 3
19.73%, FK5r & Bk H] 13.67%; MR & &
B 2 R ) R AR HE P00 10 s e, L5 &=
L E 13.95%; FHATF Ao i fe o (PAE A N
AR RHEY B AR T, A 4ES RIA
3 27.17%, BT EEEE 33.00% (K2, 3).

R3 TEBRRUTERRLFRYS N

Table 3 Winter food diversity of Capricornis milneedwardsii and Naemorhedus griseus

AR rHAEBE
Capricornis milneedwardsii Naemorhedus griseus
BPFPJE Food species 13 13
Z FEMEFE %0 Shannon-Wiener diversity index, H' 2.23 2.25
Pielou )] JZ $5 %k Pielou evenness index, J' 0.86 0.87
AA L 5E R 4L Niche breadth index, B 8.30 8.42
BYES AL E B Food niche overlap index, C 0.88
- . . - Il #1/%X/3 Crude ash
W E Artemisia lavandulifolia [5.61 940 ] 426 [ FLZ 4 Crud fiber
%47 Daphne odora| 1281 | C_J MRS Crude fat
[_1#ZE Crude protein
WAL Symplocos sumuntia| _11.29 7.54
S Pieris formosa
KACHH Smilax ferox[ 913 | 1356
& Bryophyta| 937 | 1046 ] 13.09
AL Pobsiichun neolobatum
W5k E R Dryopteris atrata 13.75 | 9.05
=M KB Akebia trifoliata| 1238 | 12.36
Pk -8R T Elaeagnus lanceolata| 721 B.04
WiAEMRFER Pachysandra terminalis 1454 | 1297 6.31
A o BN TR NN
Tripterospermum discoideum
TEIGE Viburnum erosum| 1097 | 1171 10.32
KIEE Carex taliensis 19.73 [ 13.08
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Fig.2 Nutrient content of winter food source plants for Capricornis milneedwardsii and Naemorhedus griseus
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Fig.3 Tannin content of winter food source plants for Capricornis milneedwardsii and Naemorhedus griseus
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The error bars in the figure represent standard deviation. Different lowercase letters indicate significant differences in tannin content among plant

species based on one-way ANOVA followed by Tukey’s HSD multiple comparison test (P < 0.05), while the same letter indicates no significant

difference.
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Fig. 4 Nutrient content of winter food source plant categories for Capricornis milneedwardsii (left) and

Naemorhedus griseus (right)
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Fig.5 Correlations between winter foraging frequency and nutrient components of Capricornis milneedwardsii
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Each individual dot represents the nutrient content of a corresponding plant. The line denotes the trend line of the correlation fit, and the gray area

indicates the confidence interval.
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indicates the confidence interval.
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