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Abstract: The red-hipped squirrel (Dremomys pyrrhomerus) is mainly distributed in China. However, its biology and ecol-
ogy were rarely reported. In order to reveal the diet composition and feeding preference of the red-hipped squirrel, high-
throughput sequencing technology was used to analyze its dietary habits of the samples collected from the northern region
of Guizhou Province. Plant species involved in four phyla, 85 families, 180 genera were identified as plant food sources,
and animal species involved in three phyla, 59 families, 71 genera were identified as animal food sources. The plant spe-
cies from Juglandaceae, Poaceae, Fagaceae, Rosaceae, Rhamnaceae, and Lauraceae were the main plant foods of the
squirrel, and the animal species from Viviparidae, Unionidae, Cyclopidae, Limoniidae, Phlaeothripidae, and Tettigoniidae
were the main animal food. There were some differences in the feeding habits of different sex squirrels, and the food diver-
sity of female squirrels was higher than that of males. Principal coordinate analysis showed that female squirrels and male

squirrels had higher overlap in plant food sources, but lower overlap in animal food sources. The results of this study enrich

the feeding ecology of small mammals in the Karst Platform area of northern Guizhou Province.
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ceae) 55 2 T DX T Wi fG S AR W) BE IR 4
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Fig. 1 Location map of the study area
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Tab. 1 Information on body characteristics of Dremomys pyrrhomerus

Bk Y5 ) IRt /g K /mm il A2 K /mm Ja K /mm K /mm K /mm
Patch  Number Sex Body mass  Bodylength  Fore foot length ~ Hind foot length ~ Head length Tail length
HTO06 ) 214.74 213.74 29.63 42.43 59.07 121. 45
Bite A HT09 Q 223.63 212. 44 30. 81 48. 31 60. 61 164.76
Patch A HT10 Q 243.98 205. 24 32.38 49. 14 59.27 119.94
HTI11 Q 225. 88 210. 92 30. 38 47. 84 60. 43 147. 96
HTO1 & 202. 85 197. 87 29. 56 41.07 59. 41 124. 69
Bk B HTO02 Q 228.03 213. 11 31.37 45.24 60. 64 141. 87
Patch B HTO3 é 238. 41 198. 11 31. 15 46. 60 60. 61 164. 65
HTO7 Q 286. 87 213.49 29.71 46. 95 62. 49 102. 30
HTO04 Q 147.20 179.03 30. 18 48.77 56. 63 149. 03
Bt C HTO5 Q 231.30 180. 18 31.48 47.54 59. 68 154. 96
Patch C HTO8 ) 256. 61 250. 18 29. 44 47. 15 61.31 156. 10
HT12 & 110. 13 163.98 28.94 46. 84 52.45 143.73
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2.2 V%4 DNA 2

M4 E. Z. N. A, Soil DNA kit(D5625-01) it ] 5
Xf £ BR A W A BUE N A W 2R T DNA il 52, A Al
1. 2% B 35 R R 58 I P VKA T DNA B $2 BB, OF
FH NanoDrop2000 #i i3 £ 43 0 ' BE 1100 % DNA ¥R B
FIAEJE o
2.3 HIEER B PCR ™14 57

53 e FHERRLIAR CO TR 20K rbel, % 58 S
PEEW) o SR rbel B KLY 55 6 514 Z1aF (5'-
ATGTCACCACCAACAGAGACTAAAGC-3") FI hp2R
(5'-CGTCCTTTGTAACGATCAAG-3") . ZAhifk CcOI
BB 51 intF (5-GGWACWGGWTGAA
CWGTWTAYCCYCC-3") fil COI jgHCO2198 (5'-TA
NACYTCNGGRTGNCCRAARAAYCA-3") ., PCR L
BUAZ25.00 ML,,E\:'*‘@,ES X reaction buffer 5. 00 pL,
5 x GC buffer 5. 00 wL,dNTP(2. 5 mmol/L)2. 00 pL,
1E S0 518 (10 wmol/L) 4% 1. 00 wL, DNA #
2. 00 pL,ddH,0 8. 75 pL,Q5 DNA Polymerase 0. 25 pl.
P3G rbel 1 COTIHE N Fr Be S R R T - 98 “CHUAL 1
2 min;98 “CAEME 155,55 ‘CiR K 305,72 ‘CHERH 30 s,
30 MIEH 572 CHAAEMH 5 min, 10 ‘CIRFF. PCRY" 14
P T 1. 5% BRSO GE S F DK A L >R ] DNA 44k
G2k (Vazyme VAHTS™ DNA Clean Beads) X} PCR
By aliAb I, K PCR 434 RIS Wy kA7 2 b
i, 9% I F O~ Quant-iT PicoGreen dsDNA Assay
Kit, 8 AL #§ M Microplate Reader (BioTek, FL X
800) . F4 FURE A AEAS Y I 7 2 75 5K, X 2% FE A AR
N7 HEBNR G SR J5 ik E I IR AR A YRR IR A BR
s al
2.4 B

T A I R T HLESHE 4 R B A D O
B JELUR 7 91 $ B8 index A1 barcode {5 B , #E47 SCEF1
FEA R 53, JF 2 BR barcode J5 31 o i ] Vsearch
(v2. 13. ) BAE 225 |9 DR i ad 8 £ A £ ik
GRS R A . ] QUIMER B % e 71 4
18 97% 19 > H AHALLBE VA O FRAE 73 2 Bon R 26y
BT, 724 OTU #3155 Silva B8 (Release 132, hitp ://
www. arb-silva. de) ,Greengenes R JE (Releasel3. 8,
http://greengenes. secondgenome. com) Lt X 43 2§
3T

f FH QUIMER AR 44 R 45 FEATE R 8 70 20K
E e H AR S ZE 3 (relative abundance, RA) ,

PR LLRR K WAL B B PR A FE HEAT B O BT
A, >R FH AR X = BE AL B30 % (frequency of occur-
rence, FO) WA~ F8 AR 255 PEAL 21 R K W) 0 SR 044
P O LU AME ELL R MR B 2 R 25 5
{ P P = 5 2 Chaol 45550, Ace 45 8 LA K W)l Z 4
4 Shannon 5 %% . Simpson F8 8, A EWH K « 2
FEPE . R Mann-Whitney U 656 Fb #5821 R K W82 BR
BEWHN o ZRVERER 25, BEMEKY o« =
0. 05, J1SPSS 26. 0 K AFSETHarHr o SR 84520
(principal co-ordinates analysis, PCoA) , ¥ £ Bray-
Curtis JF 25 5505 IF A [F] M0 L BRI WA B B 2
FEYEII AT, 20T AER 4. 3. 0 RSB,

3 #R

3.1 OTUXIS 55 BHA e

53 7 6 LT IR W 8 BRI A rbe L TR 7 B
LRk COTHED R B, % 8 2 W) B AL A I A
S AT o o T S . TER A E T, 124>
B R4S H R R B 1 487 702 5% FEAR TS
86 849 ~ 153 085 5%, -4 i 280 bp , LA 97% AH{LLEE
PRI R ILATE 7214 OTU, FEshdy e, SN
12/ B HRRAS H W R B 979 575 2%, B 1) 51 5K
A 51 165 45, e im i 121 604 2%, 44K )% 320 bp,
% 97% ML AT R IEAT 5] 8594~ OTU,,
3.2 2B KWk R YA K

CLRR W BRI MR S 2%, SR B 57 51
FNTC: % HACR B0 i e 90 AR i e J , f B
YRG5y RAa Y YRS v Y .

MAEYITEE Y ST B, DA 12 TR W B
AR E N EYRES D EE R YR R 47T 42 H
851180 J& . TERACF L (#2) A0+ > 1% 1)
PR 114, 5350 8 AR (Juglandaceae ) R A
B} (Poaceae) . 72 3} B . #% 7% £t (Rosaceae) . B 2=}
(Rhamnaceae) . #Fl Wl - &£ B} (Amblystegiaceae ) |
TrAERE R (Actinidiaceae ) | LI ZE 88 B} (Cornaceae ) HE
A Bl (Betulaceae ) F1 25 Bl ( Asteraceae ) , FHe H LLEH Bk
B RABLFIZE B R FE WA E Y, 30
FL 27. 45% . 16. 67% F 11. 92% , 5 W) P & 90 (1) 3 B
AR PSR ORASEE 7B AR
R REFIME AL 1t B A R 100% , 10 26 B 47 3
Bl (Myricaceae ) FAE I Bl (Clethraceae ) H B4 R
N 75%.
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Fig. 2 The top 15 plant families with the highest relative abundance (A) and frequency of occurrence (B) in the samples of stomach content of Dremo-

mys pyrrhomerus

TEJ@/KF (8 3) A% > 10% B A
Bk J& (Juglans) . 5 J& (Castanea) F 11 2 J& (Impe-
rata) ,AHXEE Gy h 27. 28% (11. 84% F1 10. 67%
K& (Ziziphus) . K % 2= )& (Zea) )T J& (Cotoneas-
ter) . L5 BUR (Lindera) | Sarmentypnum . % 54 ¥ J&

(Rubus) JrMEMEE (Actinidia) 114 5 )& (Cornus ) F
1 HA & (Carpinus) WIE LT R W #S U E 2R &
J& o B Y E ke e e Ll
SAHUR 5 EBWIE (Cyclocarya) FIREARJE (Betula) , H
BRI HN 100%
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Fig. 3 The top 15 plant genus with the highest relative abundance (A) and frequency of occurrence (B) in the samples of stomach content of Dremomys

pyrrhomerus

B EY R R R E R s )
RIS E T 34011, 0 SR AR ) 1] (Mollusca)
TS 1] (Arthropoda) FI & R 814 1] (Chordata ) ,
4524 H59ORE 71 R . FERHKE L (I 4) , TeH HES)

Py 2 21 BRAC WA Bl i DL ) B R 2 AN R B
TE /T 10 f7 09 3 9 A H 2R} (Viviparidae) | 3 )
(Unionidae) | &1 7K % £} (Cyclopidae) | ¥ K B &} (Li-
moniidae ) & %[ &} (Phlaeothripidae ) | & 78} (Tetti-
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goniidae) | % & 1 Bl (Erebidae) | 3& £} (Daphniidae) | Yy ) AT B AIG, v AR R e 5 1 SRy B K
AR 2 iR} (Sciaridae ) F14 H R} (Curculionidae) , AH X Bk, 5k 58. 33%, 1 HBRRL EERL SR FE R
FRE N 4. 26% 4. 14% 3. 46% .2.97% 2. 18% . (Chironomidae) \B&}(Culicidae ) F1 S #8E} (Drosophi-
1.61%.1.50% 1. 47% 1. 39% F1 1. 27%. Fh¥PrEe lidae) (1 H BUIRZRANCN 33. 34%.

A _ B
100 | I 427} Viviparidae 60
- i F} Unionidae
[ 815k &F} Cyclopidae §
§ 80} [ 7 cscf) Limoniidae 5 50
£ [ 7581 F} Phlacothripidae 5
g [ | % WiF} Tettigoniidae 51
3 [ %0048} Erebidae S 40
o 60F [ %} Daphniidae i
E [ MR # R Sciaridae g
% [ 1% "%} Curculionidae S 30
=2 - oAt Others g
§ 40 =
ﬁ § 20
= 20 g
= = 10
H
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— A N W O XD — A
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I T T T T X & - - - T T S & & . S
Fedh Samples Ag?‘ %{?& F & é? Q/\ K3 9
& g &FTEE S
@ N CaR &

B4 RKTF EOBRKMIMARE YRR TS WA (A)F1H BRE(B)
Fig. 4 Relative abundance (A) and frequency of occurrence (B) of animal food source in stomach contents samples of Dremomys pyrrhomerus at family level
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A1 2R (Sinotaia) Polymera .7 1% )& ( Lanceolaria) 1.41% 1. 31% 1. 25% F1 1. 25% ., H PSR R 5 w1
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Fig. 5 Relative abundance (A) and frequency of occurrence (B) of animal food source in stomach contents samples of Dremomys pyrrhomerus at genus

level
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3.3 B RYIR BLE ALK 2 FEPE PR 2 S
ZLRR A WA B E AR Y o 2 R PE R B
(Chaol \ACE ,Shannon Fll Simpson ) 715425 1 g 7~ , #ff
MELT BB WAL B B W) 2 R PEAE AR —SE Y 22 3 (3R
2) o WEVEZT R K W 4 B Chaol . ACE | Shannon Al
Simpson 48§ $03 5 FHELL R Wy 08 B, Hod i vk

YRS TR 2 WE P 2E 5 o MEPEFIAEPE LT AR
K Win B S W o ZREPERR 8022 RPN
H(F2), F&TF Bray-Curtis B 2 B L1 PCoA 43 HT 45
R (B 6) A FMERIZLR Wb B8 20 &
WA WAFTE— & S YR B & RS,
YRV ESEER, I REREEFESR .

R2 ARKMRRBEIUERTD o ZHMEEH
Tab. 2 The a-diversity indices of Dremomys pyrrhomerus stomach contents
jed7E il P50 Chaol F5%% ACE#5%% Shannon F8 41 Simpson FEHL
Food type Sex Chaol index ACE index Shannon index Simpson index
Q 178.77 +74.07 183.95+73.13 1.66+0.25 0.71£0.08
IR <) 99.89 +53.29 103. 65 +54. 10 0.96 +0. 40 0.42+0.19

Plant food sources

Mann-Whitney U test

W=20,P=0.048%

W=19,P=0.030* W=16,P=0.005% W=16,P=0.005%

? 87.38 +37.28
LY

Animal food sources

3 70. 66 + 44. 04

99.75 +45.47 3.31+0.57 0.92 +0.04

83.34 +52.20 2.49+0.88 0.79+0.23

Mann-Whitney U test

W=28,P=0.530

W=29,P=0.639 W=22,P=0.106 W=24,P=0.202

TE: a AR EUE R LISF R + PR AIE LI, +FoR 2257 BE (P <0.05),

Note: a-diversity index values in the table were presented as mean = SD, * indicates significant difference at P < 0. 05.
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A. Plant food sources; B. Animal food sources.
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Fig. 6 PCoA analysis for male and female Dremomys pyrrhomerus
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Va5 24 A et ZURB R WA FRUR B 1 45 i g
A2 B PEARAE . 5 Al A S 25 BEA T FA B
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Yy, etk E KL 3 9 (Castanea seguinii) 5k #ik
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(Juglans mandshurica) i 5¢ i (Lindera mega-
phylla) %5 A6 AE B 58 XN o0 A ) HLRRCRE 2202070,
X E I3 A B 22 AR R £ R WA B AL T R 0
BYIRIR . AP E BT RS AR 4R 2R B H A S IR
3 %F W VA7 I W AT kg R AR AR A A [ AR R Y S )
— Ok UL, SR SRR E R A RS RS,
PR R R e SRR R — A
R RBERAER K LB R
JUG H R R AR A BB R A A R ]
AT RESE X AE Y B R [ HA B 3
A BN LR WA BBk T EH B Y2
—o AWFFEERM, 2 R ARy (K /)
2 AE) P ARG W AS I B — i R R A
B T % R R R (Oryza) FEHE Y, 1 DA 21 R 4 1)
P SRR S AR O , T AS R A A ] 4 1 {24
Mo EK KRS RA P BRI . AT R B 4L
JRA W s BB B AR 19 Sarmentypnum J& H RTAEFR
B A 2w B AT I, T 5 JH 3 DR e A e %
AT BE R Y RTXHZ B P Ak = 05T, AHSCHGE R,
AT RE 2 R TE BRG] L, R 1 97% J7 51 AHALLJEE A
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