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Interspecific trophic niches of two dominant jerboas in the Alax Desert
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Abstract: Trophic niche is one of the important dimensions of niche theory. It reflects the nutritional needs of species,
trophic level, functional status and nutritional relationship of interspecies in the ecosystem. The §”C and 8" N in different
tissues of animals reflect the species feeding information in different periods. Therefore, this is an important indicator for
exploring feeding change, habitat resource utilization and trophic niche of interspecies. We analyzed the 8" C and 8" N ratio
in hair and skeletal tissue of northern three-toed jerboa ( Dipus sagitta) and mongolian five-toed jerhoa (Allactaga sibirica)
in 2017 in Alxa Desert, the Inner Mongolia, China. We compared the trophic level and niche change, feeding strategy and
resource allocation mechanism of two rodent species. The results showed that, both at long-term (lifetime) and short-term
(season) scales, two species presented an interspecific trophic niche separation. The trophic level of Dipus sagitta was
significantly lower than Allactaga sibirica, but trophic niche area of Dipus. sagitta was larger than Allactaga sibirica. The
feeding range and trophic niche area of Dipus sagitta and Allactaga sibirica showed a common trend of the maximum in
spring, decreasing in summer, and increasing in autumn. The changes in trophic niches and feeding strategies of two rodents

were consistent with the niche differentiation hypothesis. Two rodent species coexisted by trophic niche differentiation in
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Alax Desert.
Key Words: stable isotope; Dipus sagitta; Allactaga sibirica ; trophic niche

TEAEZSRGED RSN 2 MR AE RS A= W) 2 R W P A 0 AR W 5 A R PEHIL 1 45 A 282 Ll ] Rt
AR PSS R SRR SN R A SN IS A F A B Y — | S H IE Sh Y RS S PR e VA i i R
MBI IRAR 2 B R A ST 1 A B TR TR A R AR BB 3206 R ARk (87 C) VA8V N) Fa
S [l R H ARG i o FH 078 9% A A5 AR 9 R, A TR 3R 2B 250 i TARAEE T R AE S B
HAME AL P & R B RS SR A AL A R T B S IRz TR s s £
HHESPFIE T R R B AR S LR R R R AR 3R S A ) T BR AR 2 — 385 A MR e R
FIREAS AL, W7 PR 9 IR A A FH AR O S AR R P i S RE AL B ST RO AR S B R R ST TP
e
PRGN S R E SR AE RN S AR B SR AR ST S E AR ES
BHOZA R PR LSO EBEAR ™ B IR AL 50 RE N S W Rl Xt £ DR FH I 5 4 B e
EPEEALR A R R OUT  WIRR A A0 0 B S5 K Y R TR A B A 7 3R A A A 9 B (1 4%
B P B 2 B 9 DR AT SA RS, I S EOR Z IR H ARSI THEZRA B RS MES R
e A7 [0 o T ) ] ) AR DU B S W A (R TR Y S DG 2 IR P Y B W o D52 0% - s I, s W e S A
ol T HAEAF A I ) B I8, Bl s IR A S AL S A A R B B YR IR AR SR S
Pl RIR ] A B & B IR AL A n] SR AE P R ] Bk 22 SR o sh i i v
VR 22 5 0B FRAE BRI PR A E M B R 2 — 2 A A B X P R A7 B WL 1A
THIB I HARE) T i 2 E N ANER FITIRIE
N SC TR [ 2 AR A A e Z AR A K A gl B R DU IR B X e %
AN B Y B ST AR 0 FLR SR X I 2 4 v 7 v S ) 5 ORI S S VS X U 3 7 R R
SALIBEFIFAZ I, Witk ShP1E L sl b Rh 2R i 2 B — 2 e B E S R G i e S A 7
R o kBB ( Dipus sagiita) HﬂﬂﬁﬁﬂEgﬂ(Allactaga stbirica ) & BT 47 38 37 15 X (W) 388,40 A5 B0 PG 2k 145 31
W, ¥ )8 Bk R ( Dipodidae ) , B RATIE H A B PEYI R, h T2 2 A AR A P BT IR AY 52 4 S5 R AR e R i R )
KM LITE B 1 AR 1 98 DR SR R A R HL A R A A7 SRSB4 3 A BT 3 i e S A R A B
R TAIIEAEAIBUR BRI . ROt AR = BBk B kB B TR 4H 2O AT 1 ik AR E A6 3R 1Y
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2017 “EHZFE(4 H) HZE(TH) BEE0 ) , BB T3 1800 A iUk Bbn 5 gk 3 17, A7
A B 100 Bk, BT Sm, ATHE S0m , LU A6 LKA, IKH 600 2 A4 s B0, FFc ik BURH 89 4 G A5
B, 2017 4RI L 10800 Bk H , SLadi gk mh 5 s # 3 B 5 T 6 A, 200 o4 = ik Bk B, ok Bk R TRV R
( Meriones meridianus) /N /& B ( Phodopus roborovskii) B $73% ¥ i ( Spermophilus alaschanicus) 5¢ 1 P & Bk B
(Scirtopoda andrewsi) . 83 FBAH AR ELAT T D25 We A Zh W) A2 B (1 1) JT RIS X 5 = kB B 18
H AR 17 R AesE R R L5

*1 HRREWHEEWE(TE, o)
Table 1 Above-ground biomass of plants in the study area ( Dry weight)

P HERA Y= SRR A Y — AR A Y
; Shrub Perennial herb Annual herb
3¢ B — v L) — v L — v YT
casons HH bR UER Meantse Y (H bR R Meantse Y H bR TR Meantse
# 2% Spring 19.86+9.42h 2.12+1.01b 0.15+0.07b
H 2 Summer 76.46+26.08a 6.73+1.32a 4.73+2.36ab
k2= Autumn 23.59+6.98h 5.27+1.26ab 12.27+3.33a
T3 Significance Fy33,=3.68 P=0.04 F,33,=3.83 P=0.03 F(,33,=6.74 P=0.004

/NG PRI RN R T XA b A i 22 5 3K (P<0.05) s RZ IR 2258 35 (P>0.05)

F AR IR A

. HESEE(H)
R % = —— x 100 1
( = e <10 =
1.3 FEAAbEE
4 BB = U B B BT BRORE SR D
MG E K, IRE =B E L SE 8N 18 0y w APV Meriones meridianis
’ - ’ = /NE SR R, Phodopus roborovski
kBB R SE NS 17 0, FE ek dl gl B T4t 35 == IR Spermophilus alaschanicus

F PRI R, Scirtopoda andrewsi
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JRE TR A B0 0 3h, f5eJi 2R B8 /K BRI Uk, AT 34
LR BB RE S 1E 65°C T T4 24h J5 , B BRE 1 BRRHEER
R TS R RE S TR 1—2mm B/ EE Fig.1 Population density of rodents in study area
JE A ATBEAS AT
1.4 FRERMENES5ERIOTE

Ay SIFRICE #% B R RE S 1.00—2.00mg, L LK 4 x 6mm 14985 B8 FE 4T 60 RE 08 1 B 5 R £ 2 5 3% AY
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K5 [RI3E MM (8%0) T AT

Spring Summer Autumn
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8%0 = (—"" _ 1) x 1000 (2)
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IR S Y ARWFGTARE Post! ™ X ILLR A W18, TR ELS Zh WA i # R) SR 42 Bsf 1] 4 ) SR 42 b 1Y
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PP LY B AT R d R

T X AN ] 2 SR AR 1 1 AT AR PE AR AL R AAE I 2, 4 3 AT 1A 8N (HR P45 8 R
S NME, BAH KN N 1.98%0, 5 4R LS5 KSCHK, O H(E 3.4%0°
1.6 EFREBMAME

A R AN 22 ST A (TA) AAAARER R T (SEA) 5 EFRAESMEZMA(0A) . B TA
SRSy AR WIREA /N T 30, B LASR A HE RS AR 5 T AR ( SEAC) R B 88 3R AR A8 i 48 O 3 T DL i i
JE L 959% A7 DX BT A WA HE 5 (8B TR 53 455 % 2R 28 7, SRR AS 1 SR B/ B/ INE (D 3 HLREXT T A HE AR
SN AIE MR IE ) OA VR M AN TH] A i) 45 35 2B 250 1 & 19 BE S 4R A5 FJ 1] IBM SPSS Statistic 26.0
HEAT BRI R J7 22030 #7
1.7 R[FIZHRGE [F) A 28 - R S e

A5 7 13 W bk BN [F] 20 2P AR TR0 28 1 20D ] 22 5 ZE T33P A D0 34k B JR 300 8 7 A A5
I, 2% Jones"™ X4 Bk [FIA 2 584 M1 8] FO BT 9T 5 Oelze ) FFH LB ( Mandrillus sphinx ) B & HEFE
[F)5r R B 2 Z A =TS R A SN BESE , G5 R R B L T LU I AL sh ik 2—3 D H BRI 5 8
FRAEZAL, UK 2017 4F 47 .10 =AS A Fvh iz 19 6 A 2H 2800 [l o7 R AEAEFT#E 2—3 D, i TR AL 35k
AR AT A MR A I P, BT L 2017 4F 4 B9 [R) 7 2 Bt A e i BURT — 4R Ak = 0 B PR AR, 7 A A [R) 6 3R B A
2017 AEHEF M EMERE, 10 A ARG R BEHECE 2017 4E 2 R B PEFHE;

FESTE AN S Bk R A KIS 2 A S LR, 2% Jim"™ F1 O Regan" ™) Xt 3l B 41 21 R R 432 K (4 F
5T, YA s 2 2RT LA S WM L s ) — A L 2 SIS ) 1 B MR AR 5 8 3 AR A8 AL, PR LA B s A 8RR TRl
FHAE T RN B B2 1 B ERRIE 5 B SRR SR

TL =

)+A (3)

2 #R

2.1 PR HBERURRIZENT B R 8RR R R R

I AN ZE Y AL R E R AL 86U C A B, F 2, = REBE RS ok Bk B 8" C {5728 18 43 51 A
7.97%cH1 5.72%0, - H B ETEFIZ R H AL E (P>0.05) ; 7, =REBE 6" C {HAEIE N 3.78%o, 11 ik Bk iR
8" CIHARMR A 3.81%0, — 3 M4 B V5 FEIAH b 135 2545 RO FE /DN s Bk R, — Ik ik BP0 B8 B vl B K itk Bk B
T 8V CAHAEIRAH2Z 2.53%0; — Bk Bk BRSOk Bk B BT B EVE Bl 22 R B3 (P<0.05) (£ 2) .

X FEAS ) 245 P AR Bk BB R 14U 8N EA B, TLIRZEE T 24, 5 A 3N FEE F ¥ % (P<
0.05) , FLHEBk A B FR R B2 m T =Rk, HEZE — FH RS R 2LE /R, 22185 0 1.09; fi 5 23528, —
IR SN X 5 BBk kA , = HEBk BT 8N S {EAK K N (5.66+0.29) %o, (5.34+0.28) %ol (5.10+
0.23) %o; TLAEBE B 87N - RIMEMKICN (9.3720.19) %o (8.6720.23) %ol (7.80£0.22 ) %o; — Bk Bk B 5 T Bk B
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BIITEBRZE SR RIS 3.08 F14.17 , K E TR AL N 2.92 F13.71(F£ 3) .

F2 ZSHRRERAUMRELEALSCHE
Table 2 The 6*C value of hair in Dipus sagitta and Allactaga sibirica

151 B R B o e
Tissues Segson  Sample size  Species W A2 HilH F b
Range Span Mean
Bk Hair HE 6 =B Dipus sagitta -22.44—-1447 797  -18.78=0.70 F(1.33)= 042 >0.03
6 HBEBER Allactaga sibirica  —19.74—-14.02 572 -18.24x0.45
2% 6 = HEBKER Dipus sagitta -21.86—-18.08 378  -20.32+0.36 F (| 34y=39.98 <0.05
6 TP, Allactaga sibirica  -19.32—-15.51  3.81  -17.5320.27
& 6 = HEBKER Dipus sagitta -21.95—-14.87 7.08  -18.35:0.61 Fy31)=2.90 <0.05
5 TR, Allactaga sibirica -19.38—-14.83  4.55  -16.97+0.50

®3 ZHRRSEUBRELELASNESEFRR

Table 3 The 6'°N value and trophic level of hair in Dipus sagitta and Allactaga sibirica

o - #g:i/j\ i . 5'5N‘/%0 - _ HRRTL ‘ , ,

Tissues  Season : Species i HfE AZ 5 i Bt
size Range Mean Span Range Mean

EX Hair &% 6 ZHEBKE Dipus sagitta 357—7.50 566029 393  247—3.62  3.08 F(;3,=11176  <0.05
6 HBEBE R Allactaga sibirica 8.29—10.77  9.37x0.19 2.48 3.86—4.59 417

CES 6 = BEBEER Dipus sagitta 353—6.79  5.34:028 326 246341 299  F(; 3,=8390 <0.05
6 FBEBE R Allactaga sibirica 7.49—10.68 8.67x0.23  3.19  3.62—456  3.97

R 6 ZBEBKE Dipus sagitta 3.36—6.43  5.10£0.23 307 241331 292 F3,=7022  <0.05
5 BB R Allactaga sibirica 6.67—9.32  7.80£0.22 265  3.38—4.16  3.71

TL: EF#4 Trophic level

2.2 PAPE B RS RE AL SO IRl R A A

Rk B S ARk RS 8 C RN 8N B 22 F 0 3 (P<0.05) , — ik BRI B B v AR i R X AL
KN 7.23%0,8"° N F-IIE H (5.60+0.30) %o, & F2 Yy 3.07 ; B AR E L HE/N T =REBE R, 67 C AL IX
[ 4 (=17.30—-16.18) %o, {H FBEBK B 8N P39 {H 5 F =Bk Bk B, HUE SR A X 4, 8N 3 58 57
2 (TL) 235 M (12.17+1.98) %1 5.00( £ 4) .

F4 AHAEUBREHREARERURESERR

Table 4 The stable isotopic value and trophic level of bone in two dominant jerboas

. 8'3C/ %o 8°N/%o BRYTL 2% 5+ Significance
HEL HARRA R _ _ : _
Tissues Sample  Species T Kyt Ha i fuffl Bt PN SN
Range Mean Range Mean Range Mean
Bk Bk Fi6=2125, F( 5=1917,
o 4 R -1730—1618 1671010  626—2880  1217+180  326—989 s O (2
Bone Allactaga sibirica P<005 P<0.05
6 jﬂ:}ykfﬁ “4.18—-1695 2034056  372—769 560£030 251368 3.07
Dipus sagitta

2.3 PR BBk RO A U R 2 B IR A S0 ARk
231 EERAZFCERN RERAESN

Xof b P Rk SRAS [R) 2340 1) B R A e TR B R A S0 T AL R 2, — bk LA 3 3% A 25 A T RRLK T 1 ik Bk
U B IR AR AL AR, 3L SEAc {24 11.67%0° , TA fH2H 20.65%0° (K 5) , “EANFUEEFREBMNESHRE,
OA 1HH 0% (1l 2) ; 2, = kB KUY 5 Tk 8k B 8 95 A A8 AL I ARAH I, SEAe {643 3124 3.71%0° Fl 3.66%0"
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(2 5) M FH RS EE ARRE RSN (K 3) s Bk, = hk Bk B ok Bk BT 5 48 i 8 SR A SR T,
H SEAc {54 10.33%0* (£ 5) , H ~#H EIRAEBM =440k, OA HKIH K 0%0° (FE 4)

®5 CZURRERRRRARNSEHEFRESLAR

Table 5 The trophic niche area of Dipus sagitta and Allactaga sibirica in different seasons

L2 Tissues Z=77 Season Yifh Species TA /%" SEAc/%d” OA /%"
E % Hair HZE = REBEE Dipus sagitta 20.65 11.67 0
FLBEEE B Allactaga sibirica 6.60 4.31
kS =B Dipus sagitta 5.86 3.71 0
FBEEE R Allactaga sibirica 7.61 3.66
&= ZBEBEER Dipus sagitta 6.38 10.33 0
FBEBE B Allactaga sibirica 5.89 8.65

TA . 'MZ 2 B Total area;OA;%%*?&{ﬁﬁ%ﬁfﬁ Overlap area; SEAc : FKEHERRERG B 1 B Corrected standard ellipse area

12+ ® =Bk 2o =npki
Dipus sagitta Dipus sagitta
® FibBki o ® HUEBKEL 0000 e
Allactaga sibirica Allactaga sibirica |
10 -~ 10 - 8 8
8 S -
A z ¥
© 6 % 6 -
41 4+ i
W
2+ 2 -
| | | | | | I | | 1
22 20 -18 -16 -14 -22 -20 -18 -16 -14
813C/%o 83C/%o
2 EEWMBRELZEALEFESM B3 BEmMBEEEANEEESK
Fig.2  The trophic niche of hair between two jerboas in spring Fig.3 The trophic niche of hair between two jerboas in summer

Bl 21 A8 b = BBk BRI E SR AR S A R IR e, AR KRR (K 5) , NEERIE
ZEE SRS A T 68% , N ZEBIRKZE W E SR AE SN AR I T 72% (R 5) ; H BBk A E IR AE
AT AR BE ST A At 2 I SN R e (18 6) , W3 R A FEIR R 15% , 525 3 Bk Z= 1 3
N 61% , ALK I E AR R i 96, SEAe 14 8.65%0* (36 5) ; —REBERAE F5 AR B Z= T AR IR R T 1L
kB R B IR AR S BT AR
232 BRSO RN R E RSN

PP Bk BB 2 SRR R R TR AR A O 2 R R T AE R R ROEE kB R 5 BBk BUR IR R 7R &
B BAIMME G (- 7) ,0A {5 0% (3 6) ; = REBk B 5 38 198 37 42 507 o TRk B o 8 A0 78 R 2 265
P GE (B 7)), 8 BB SR AR TR AT o = BBk B 9.92%0" , HUBEBK R 7.33%0° (£ 6) .
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12k ® =hhBkiR 12 ==
Dipus sagitta B%
® FARPKER, o =
Allactaga sibirica
10 10 -
8 |- s |
% 6 % 6
4L 4L
2+ 2|
—2I2 —2IO —1I8 —1I6 —1I4 —22 —20 -18 -16 -14
8Y3C/%o 8"3C/%o
B4 MEATBRERAREFESM E5 ZHBRRARSFEVEERARERESM
Fig.4 The trophic niche of hair between two jerboas in autumn Fig.5 The trophic niche of Dipus sagitta hair between different
seasons
3 itig
12 -
PR AE e — R b B o s A IR A S L B B
VO Z A L7 P Or o 3 ) e S IOE 22 2
TSRS IER i TR X Yy T IR 2 W) 5 R Y
T, A B A B RS AL TE R R A A SRR
. . N » N 8 r
KA, FEARE T kB B IC T 2 AR A I ] RUEE
SRR RUE T, H SN P S ERF B ER 2
B 6|

T BB (P<0.05 ) , 155 78 W) i B B 2E 1% 1 i g —
L AR BRI o, T B BN T R 1 1
ERES, WSRO SE RS ME 4|
UK T BEBR R, 505 i TR JR 0y A
S o4 PRI A VIR R A A7, T
e 0 T B 2R 7 T AT B 1 S 7%
bk LA 0 S 06 6 R i 5 2 N6 T 5 S
Y A ARSI RO R BRI 5P

EHRYUR I TR B A L T BB N
(P<0.05) , (A LA B AN T = kB R, AR 49 Fig.6 The trophic niche of Allactaga sibirica hair tissue between
HEAFH TG R E A AR A AR FYUOY  diferent scasons

P EE S £ AR S B DRI

HBEEL S A A AR OB T LRI (1SRRI T F 52 TRl 025 o B 05 U1 38 A
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BRGNS Bod MR RIS ok SR BT RIA I N A T Z A LT

®6 ZHMRERARRBBRAREFRESLER

Table 6 The trophic niche area of bone between Dipus sagitta and Allactaga sibirica

212 Tissues YIFh Species TA /%0 SEAc /%o OA /%o”
HH#% Bone =B Dipus sagitta 17.91 9.92 0
Tk Bk R Allactaga stbirica 12.04 7.33

30 .
® =Bk ¥
2L Dipus sagitta
©® FHBKR,
20 L Allactaga sibirica
£ 15F
)
10 [
Qo i L LELEEL S S S < et
_______________
0 1 1 1 1 1 1
24 -22 -20 -18 -16 -14

E7 =SRS5S EMRRERAREFESM
Fig.7 The trophic niche of bone betwwen Dipus sagitta and Allactaga sibirica

SYIIREE R 285 IR AR A 2 B 21 A SRR AL AL, 102 TR IR A 245 1A A S A [ o 3%
TEPI PR NS [ 2H 24 SR ARONE B AN T st S Ay 2~ Sl S [T ] B Py i 2 A BT Ll o L L R
SE IRV 2R LU AR R B DA R TR0 3R LU BRI FEASBIE S o, JC 8 J2 0o 1o i 8k L i 4300 5 7 2
SNSRI E TR A S AR R T 0T, 4 2R — BOR B 3 s R A A A T A, H =Rk
(38 IR RS AT BB R R T TR B SRAY SR A 2 T AR, b Y A Aok B A ] 24 80 o 4 3 AN R 19 97 A
B, AR BRI A, A R E SRS R R R R O, R KT RE LY
U IXORE TR AR A 2R M 2 S 1 0 L5 R IV 2 A5 0 2 ) O A SN () 21 % AR 28 6 IR A 5 4 SR A
W F A S RE IR E YR LAY R B s TR eI A KRR E T
AR TR I A S R R A AT | o R BORH IO 14 0 SRS, et o 406 A [] B4 76 10 A 25 A R R AR ol ] X
EEW IR A 5 45 J3E el A 4K A B BBV RS 5 A A LRI 70 i )5 37, kT G A AR A7 TR
B TR DAY AR A RE R Wb 2 RPN 2 6 SO Sie 355 DX /N R k147 3l 490 69 B ) Wt s e 9 2, AN 2L
THAE Z R REEDRY G S S, NI E NS 2w B THRFE/DN, B R A S WA
FRZ SR SR LU T R 6 B T B, AT AR T 1 19 = Bk Bk B 15 Tk b SR A0 L B BE -4
ARSI BT IRRANTTE TR, ATE B E TR T80 10 & Z , i LA e 30 ) 5% 2 MR ) o 0 2o PO R B 12 Y [
i SEHE IR AE SRR B IR , BOR  T A AR A I 5 RS (Y BA8E [R 3R sl sh W #8221 2= 4k
25, NI 50 1445 £V FRURIE 3% A A0 B 2 B W B0 1y 2 PR Sl R SRR 7R T S X [
SICAT (PRI Sk RS IR AR A LR A T W b ] 34 5 2 Ak T HLSSIE T = B IR AE S RSl
SRS HA AR S AL

25 BRI ARWEGE b IR LA E SRR e T = BBk, B R S E SR AR SN T =R,
(8 SR A A K R SE 00 S 5 PIRR R B B SRR R Tt iy, B (IR, SRV T 8 SR A A o T AR 2
TR v RVER 2k RARR BN e 0, A8 B3 PR 5 ARk B0 B R AR S A8 A S i |
M SR AR AL AR, — A d b ) B R A A A S B R A

http ; //www.ecologica.cn



17 4] Wi B 25 BT e DX A o I S8k BURR 8] 5 IR 2R 2507 7201

2% 3L Hf ( References)

(7]

[8]

(9]

[10]

[(11]
[12]

[13]

[14]

[15]

[16]

[17]

[18]
[19]

[20]
[21]

[22]
[23]
[24]
[25]

[26]

[27]
[28]

[29]
[30]
[31]
[32]

[33]

[34]

BRI, XET, WER, 55R, iz, BEEWEN h e A A S A e, AR 2R, 2009, 17(6) : 579-593.

KOG, S ARSI SRR AR, 1997, 16(6) : 46-51.

Hutchinson G E. Concluding remarks. Cold Spring Harbor Symposia on Quantitative Biology, 1957, 22. 415-427.

Post D M. Using stable isotopes to estimate trophic position: models, methods, and assumptions. Ecology, 2002, 83(3) . 703-718.

Bearhop S, Adams C E, Waldron S, Fuller R A, MacLeod H. Determining trophic niche width: a novel approach using stable isotope analysis.
Journal of Animal Ecology, 2004, 73(5) : 1007-1012.

Boecklen W J, Yarnes C T, Cook B A, James A C. On the use of stable isotopes in trophic ecology. Annual Review of Ecology, Evolution, and
Systematics, 2011, 42( 1) : 411-440.

Layman C A, Arrington D A, Montafia C G, Post D M. Can stable isotope ratios provide for community-wide measures of trophic structure?
Ecology, 2007, 88(1) : 42-48.

Newsome S D, Yeakel ] D, Wheatley P V, Tinker M T. Tools for quantifying isotopic niche space and dietary variation at the individual and
population level. Journal of Mammalogy, 2012, 93(2) . 329-341.

Baltensperger A, Huettmann F, Hagelin J, Welker J. Quantifying trophic niche spaces of small mammals using stable isotopes (6N and 63C) at
two scales across Alaska. Canadian Journal of Zoology, 2015, 93(7) : 579-588.

Codron J, Duffy K J, Avenant N L, Sponheimer M, Leichliter J, Paine O, Sandberg P, Codron D. Stable isotope evidence for trophic niche
partitioning in a South African savanna rodent community. Current Zoology, 2015, 61(3) . 397-411.

Shaner P J L, Macko S A. Trophic shifts of a generalist consumer in response to resource pulses. PLoS One, 2011, 6(3): €17970.

Shaner P J L., Sheng-Hai W, Ke L H, Kao S J. Trophic niche divergence reduces survival in an omnivorous rodent. Evolutionary Ecology Research ,
2013, 15(8): 933-946.

Cloyed C S, Eason P K. Niche partitioning and the role of intraspecific niche variation in structuring a guild of generalist anurans. Royal Society
Open Science, 2017, 4(3) . 170060.

Pola¢ik M, Harrod C, Blazek R, Reichard M. Trophic niche partitioning in communities of African annual fish; evidence from stable isotopes.
Hydrobiologia, 2014, 721: 99-106.

Silverthorne K M, Perrig P L, Lambertucci S A, Pauli J N. Isotopic niche partitioning in avian scavenger communities of south America. Journal of
Raptor Research, 2020, 54(4) ;. 440-446.

Willson J D, Winne C T, Pilgrim M A, Romanek C S. Seasonal variation in terrestrial resource subsidies influences trophic niche width and overlap
in two aquatic snake species: a stable isotope approach. Oikos, 2010, 119 1161-1171.

Qin J, Liu F M, Schmidt B V, Sun Z X, Kong L. W, Yan Y R. Interpopulation trophic niches and ontogenetic shifts of a mangrove fish predator.
Journal of Fish Biology, 2022. doi; 10. 1111/ jfb. 15219.

WOk, kR, S, TR, TRZE. RS PRI X R SR A A AL A —— LB O . A 3SR, 2015, 35(5) ¢ 1321-1328.
Newsome S D, del Rio C M, Bearhop S, Phillips D L. A niche for isotopic ecology. Frontiers in Ecology and the Environment, 2007, 5(8) :
429-436.

ER, BREEs, R, MM AS A AR R AR A TR R AEARSAANTER, 2006, 25(10) : 1280- 1284

Svanbiick R, Persson L. Individual diet specialization, niche width and population dynamics: implications for trophic polymorphisms. Journal of
Animal Ecology, 2004, 73(5) : 973-982.

Pavelka M S M, Estrada A, Garber P A. Introduction: behavior and ecology. Developments in Primatology: Progress and Prospects. Boston:
Kluwer Academic Publishers, 2006 243-246.

FHE, DR, BhCE). ST IR 4 FheE UL N FLEP R E SR A SO AR R, AR, 1996, 16(1) : 71-76.

/N, BREEE, EREl KA RYIRBITOT i A R, T EKSRRE, 2018, 25(6) @ 1347-1360.

Keesing J K. Optimal foraging theory explains feeding preferences in the western Pacific crown-of-thorns sea star Acanthaster sp. The Biological
Bulletin, 2021, 241(3) : 303-329.

Lin D M, Zhu K, Qian W G, Punt A E, Chen X J. Fatty acid comparison of four sympatric loliginid squids in the northern South China Sea:
indication for their similar feeding strategy. PLoS One, 2020, 15(6) ; €0234250.

Schoener T W. Resource partitioning in ecological communities. Science, 1974, 185(4145) . 27-39.

Martin T E. On the advantage of being different: nest predation and the coexistence of bird species. Proceedings of the National Academy of Sciences
of the United States of America, 1988, 85(7): 2196-2199.

Perkins M W, Cloyed C S, Eason P K. Intraspecific dietary variation in niche partitioning within a community of ecologically similar snakes.
Evolutionary Ecology, 2020, 34(6) . 1017-1035.

Lichstein ] W, Dushoff J, Levin S A, Pacala S W. Intraspecific variation and species coexistence. The American Naturalist, 2008, 170(6) .
807-818.

Fal, Wik, ST R RR IR AU s AR KT Rl b L2 e B SR AR k. AR, 2022, 42(13) ¢ 5295-5302.
THEDE, 220, EMIR, B, BB, Bini. ANREHEILEE B A @B SR A S22 5. B HAESSM, 2021, 32(2) : 683-690.
Wang Y, Ren L, Xu D H, Fang D. Exploring the trophic niche characteristics of four carnivorous Cultrinae fish species in Lihu Lake, Taihu Basin,
China. Frontiers in Ecology and Evolution, 2022.doi; 10. 3389/ fevo. 2022. 954231.

Wu J J, Chen H L, Jin B S, Winemiller K, Wu S H, Xu W, Zhang H, Wu X P. Seasonal variation in resource overlap between red swamp

http ; //www.ecologica.cn



7202 JAE = 43 4

[35]

[36]
[37]

[38]
[39]
[40]
[41]
[42]
[43]
[44]
[45]
[46]
[47]
[48]
[49]
[50]
[51]
[52]
[53]
[54]
[55]
[56]
[57]
[58]
[59]
[60]
[61]
[62]
[63]
[64]

[65]
[66]

crayfish ( Procambarus clarkii) and native species in Poyang Lake wetland, China. Frontiers in Environmental Science, 2022. doi:10. 3389/ fenvs.
2022. 923962.

B, BEnE, A, REEE, XAt gk AEGHT, WhAEAE. FE TR IR0 3 BOR B Ik R DX A B R AR S ALRHE AT Y. AR AR,
2022, 42(21) : 8739-8750.

FEUKOR , RN, BEETE, BT, NS R G I LS 40 E BB SR ARSI E . AR A4, 2022, 42(21) : 8618-8627.

KR, T/, BRI, TE, BETM, KA, DRAR. HREEIE 3 Ak i Ry ik MO E SR A AR E. BHbAEH, 2021, 29(7) :
1484-1490.

KR, T/, XA, ZhE, s, TR, R, NS ST H R v 2 R A B RO S M S R RO AR AR, 2022,
30(5) : 1219-1226.

), SREAR, skeEgk, 28, WHEAVE, R0, PAISE, BUIRAR, B, RIEESC, BRGNSl AT JEUA G U R AR 25 B A )
KR, MAAEM, 2020, 40(5) : 424-434.

Davidson A D, Detling J K, Brown J H. Ecological roles and conservation challenges of social, burrowing, herbivorous mammals in the world’s
grasslands. Frontiers in Ecology and the Environment, 2012, 10(9) ; 477-486.

Ay B AL, TAE. SRS, WA RS IS REESL. T ERLE . AR, 2022, 52(3) : 403-417.

FPRIE, BIAR, BP . AR AT SR G PR SRR, A3, 2005, 25(10) ; 2637-2643.

T eV D 1 S R R L SR AR I A BEALE [ D] RERIE R S Al R 2013.

WER 3. TR X 14 Sl -G B EVE X A T S AR AR p iR AL [ DL PRI AR . NS AL E, 2021,

Wang J] Z, Lin G H, Huang J] H, Han X G. Applications of stable isotopes to study plant-animal relationships in terrestrial ecosystems. Chinese
Science Bulletin, 2004, 49(22) . 2339-2347.

Jackson A L, Inger R, Parnell A C, Bearhop S. Comparing isotopic niche widths among and within communities; SIBER - stable isotope Bayesian
ellipses in R. Journal of Animal Ecology, 2011, 80(3) : 595-602.

De Smet S, Balcaen A, Claeys E, Boeckx P, Van Cleemput O. Stable carbon isotope analysis of different tissues of beef animals in relation to their
diet. Rapid Communications in Mass Spectrometry; RCM, 2004, 18(11) . 1227-1232.

Olivar M P, Bode A, Lopez-Pérez C, Alexander Hulley P, Hernandez-Leon S. Trophic position of lanternfishes ( Pisces: Myctophidae) of the
tropical and equatorial Atlantic estimated using stable isotopes. ICES Journal of Marine Science, 2019, 76(3) ; 649-661.

AL, SR, W EURRE IR 3R L HE Y W] AR M K 0 B SR GO . AR, 2010, 22(1) + 8-20.

Post D M. Using stable isotopes to estimate trophic position: models, methods, and assumptions. Ecology, 2002, 83(3) . 703-718.

James H McCutchan, William M Lewis, Kendall C, McGrath C C. Variation in trophic shift for stable isotope ratios of carbon, nitrogen, and sulfur.
Oikos, 2003, 102(2) : 378-390.

Stowasser G, Atkinson A, McGill R A R, Phillips R A, Collins M A, Pond D W. Food web dynamics in the Scotia Sea in summer: a stable isotope
study. Deep Sea Research Part II; Topical Studies in Oceanography, 2012, 59/60. 208-221.

WA, e, REE, ek, HE, BARZE, BE, R0E. B hiEREE =M e aRm 8 RSO . A% RE,
2020, 39(12) : 4121-4130.

Hoeinghaus D J, Zeug S C. Can stable isotope ratios provide for community-wide measures of trophic structure? Comment. Ecology, 2008, 89(8) :
2353-2357 ;discussion 2358-2359.

Jones R J, Ludlow M M, Troughton J H. Changes in the natural carbon isotope ratios of the hair from steers fed diets of C4, C3 and C4 species in
sequence. Journal of the Australian New Zealand Association for the Advancement of Science, 1981, 12(3) . 85-87.

Oelze V M, Percher A M, Nsi Akoué G, El Ksabi N, Willaume E, Charpentier M J E. Seasonality and interindividual variation in mandrill feeding
ecology revealed by stable isotope analyses of hair and blood. American Journal of Primatology, 2020, 82(12) ; €23206.

Jim S, Ambrose S H, Evershed R P. Stable carbon isotopic evidence for differences in the dietary origin of bone cholesterol, collagen and apatite ;
implications for their use in palaeodietary reconstruction. Geochimica et Cosmochimica Acta, 2004, 68(1): 61-72.

O'Regan H J, Chenery C, Lamb A L, Stevens R E, Rook L, Elton S. Modern macaque dietary heterogeneity assessed using stable isotope analysis
of hair and bone. Journal of Human Evolution, 2008, 55(4) : 617-626.

S, BOSCIR, ORERE, TR, XUA, T, R NS DOV IGOP Sl R R S R B SR AR ST AR AR,
2019, 39(18) : 6923-6931.

Ishikawa N F, Tadokoro K, Matsubayashi J, Ohkouchi N. Biomass Pyramids of marine mesozooplankton communities as inferred from their
integrated trophic positions. Ecosystems, 2022. doi;10.1007/510021-022-00753-w.

Bierbaum T J, Mueller L. D, Ayala F J. Density-dependent evolution of life-history traits in Drosophila melanogaster. Evolution; International
Journal of Organic Evolution, 1989, 43(2) . 382-392.

DeNiro M J, Epstein S. Influence of diet on the distribution of carbon isotopes in animals. Geochimica et Cosmochimica Acta, 1978, 42(5) .
495-506.

Fry B. Food web structure on Georges Bank from stable C, N, and S isotopic compositions. Limnology and Oceanography, 1988, 33(5).
1182-1190.

PhFAl, FROC, AR, HIEM. FARS A4 AU RS R 07 3R ARG HERTSE. Bl 24, 2012, 21(2) : 205-211.

MRS, A0, A8, MLOE, AR BRMLSEF a2 mtas B R R 5T, AR, 2023, 43(3): 1-9.

SRIET, AEDC, HOBDC, XN, 200, E54, Mol BT H0E FIALER 77 B AR 1 b g 0 A 2 B AR A 8 R A S R ZE 1 22 5
BIBIETE. TR EA3, 2022, 41(3) @ 375-385.

http ; //www.ecologica.cn



