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Niche characteristics of parasitic fleas on the body surface of small mamals in

Deqin County, the Tibetan area of Northwestern Yunnan Plateau
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Abstract: To explore the niche characteristics of parasitic fleas on the body surface of small mammals in Deqin County,
Diging prefecture in the northwest Tibetan of Yunnan province. Forty-two survey sites were selected in Deqin County,
classifying into 4 habitats and 5 vertical gradients according to natural environmental characteristics including altitude and
topography. The night-clamp method and cage-day method were used to capture the small mammals, and parasitic fleas on
their body surface were combed and picked up. The niche characteristics were analyzed by niche breadth (B,) and niche

overlap index (NO). The results indicated that a total of 1275 fleas were collected on small mammals belonging to 33
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species of 17 genera in 9 subfamilies of 4 families, in which Cienophthalmus ( Sinoctenophthalmus) yunnanus and
Frontopsylla ( Frontopsylla) digingensis were dominant species and there were 12 common species and 19 rare species. On
the altitude resource axis, the top three B, values were Neopsylla specialis dechingensis 0.698, Frontopsylla ( Frontopsylla)
spadix spadix 0.690, and Neopsylla stevensi sichuanyunnana 0.667, while the top three B, values on the habitat resource axis
were Macrostylophora euteles 0.630, Neopsylla specialis specialis 0.57, Neopsylla specialis dechingensis 0.537, as well as
Paradoxopsylla custodis 0.584, Frontopsylla ( Frontopsylla ) digingensis 0.567, Frontopsylla ( Frontopsylla ) spadix spadix
0.553 were the top three B, values on the host resource axis. From the perspective of multi-dimensional niche width, the B,
values of Neopsylla specialis dechingensis and Frontopsylla ( Frontopsylla) digingensis were larger, which were 1.031 and
1.019, respectively. For the niche overlap index of altitude, habitat and host, significant overlapping species pairs
accounted for 35.6%, 39.39% and 9.28%, respectively. Non-overlapping pairs occupied with 26.89%, 18.56% and
51.14% , while fully overlapping pairs accounted for 2.27% , 13.26% and 0.19% , respectively. Among the three ecological
factors, the dominant species and common species presented larger niche breadth and stronger ability of competitiveness and
utilization of resources. The pattern of niche overlap index of different ecological factors was various, being related to the
resource axes. The proportion of significant overlapping and non-overlapping pairs were higher. The former was mostly the
overlap between the dominant species, common species and rare species, while the latter mainly formed between rare
species. The higher overlap index showed more intense competition, while non-overlap meant no competition in resource
utilization. In general, Deqin County has abundant species of parasitic fleas on the body surface of small mammals, and the
niche differentiation was relatively uniform. The study provided ecological basis for monitoring, prevention and control of

flea-borne diseases in this area.

Key Words: niche breadth; niche overlap; parasitic fleas; Deqin County
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bispiniforma bispiniforma) 4745 155 2% (Amphalius spirataenius spirataenius ) UL X 4048 35 2% ( Callopsylla ( Callopsylla)
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sparsilis sparsilis) 5 WP AR NFA R, TEMESOESE | U8 FZ A0 7E h sl |, 3500—4000m 164k
WS RZ , EAESEEE b MRS 80E MRRZ (R 1), R Rl b IUHEF = B iR & £ 2R
TVURE % B ( Eothenomys custos ) , it P& 2% W) L) 4d & w19 K H- 4 BR ( Apodemus latronum ) F1 7 A8 i B
(Apodemus draco) N EEZFF, FrA 7 ED, PR 9 RIRIN T AR S8 i 22 |, ik 383 Sk, FLUR N KRB BRL 78 B
42 ( Ochotona thibetana ) FNF A WIFS B ( Dremomys pernyi) 3 KB FRAKSN A 4= S Fh i £, 3k 15 i, KON Y
R AR B RS H R ( Phaiomys leucurus) (32 2)
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Table 1 Community structure, habitat niche width and altitude niche width of parasitic fleas on the surface of small mamals in Deqin County

FFp M /m A5 A AL TE AR AL
poRe Altitude gradient Habitat it #ypitt  Index of niche breadth
Species — — — — — Total Cr%

1 2 2 2 0.16 0 0

2 10 10 10 0.78 0 0

3 5 5 5 0.39 0 0

4 1 5 18 2 18 6 2 26 2.04 0.556 0.570
5 5 5 27 68 9 84 20 10 114 8.94 0.698 0.537
6 7 7 7 0.55 0 0

7 3 14 17 17 1.33 0.290 0

8 1 5 1 1 2 6 8 0.63 0.667 0.406
9 1 1 1 0.08 0 0

10 2 2 2 0.16 0 0

11 1 2 1 2 2 4 0.31 0.646 0.5
12 1 1 2 2 0.16 0.431 0

13 2 2 2 0.16 0 0

14 9 9 9 0.71 0 0

15 1 1 1 0.08 0 0

16 9 28 229 25 251 25 15 291 22.82 0.455 0.354
17 13 5 11 8 21 29 2.27 0.640 0.425
18 1 1 2 2 0.16 0.431 0

19 1 18 13 26 6 32 2.51 0.496 0.348
20 2 18 23 6 7 42 49 3.84 0.690 0.296
21 5 14 38 199 63 241 42 36 319 25.02 0.665 0.523
22 2 1 1 2 3 0.24 0.395 0.459
23 4 17 1 2 1 3 21 1 25 1.96 0.631 0.382
24 1 3 1 3 2 5 0.39 0.590 0.485
25 5 1 5 1 6 0.47 0.280 0.325
26 1 1 1 0.08 0 0

27 1 4 5 5 0.39 0.311 0

28 21 2 21 2 23 1.80 0.184 0.213
29 3 32 39 1 45 24 6 75 5.88 0.553 0.630
30 3 60 7 70 70 5.49 0.309 0

31 1 70 30 94 1 6 101 7.92 0.410 0.202
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HFh 4R/ m A3 A 5L T8 BEFR AL
a3 Aliitude gradient Habitat A4t MR Index of niche breadth
Species  2000— 2500— 3000— 3500—  4500— " . Total Cr%
1 il Y U\ R X B;1 B i2
No. 2500 3000 3500 4000 5000 At it wA BRI !
32 13 12 23 2 25 1.96 0.430 0.201
33 4 4 4 0.31 0 0
it
Total 40 97 175 785 178 949 221 104 1 1275 100 0.715 0.529
otal

1: A& Pulex irritans; 2: % ff1 k% Echidnophaga ochotona; 3: [# 112 & & Hystrichopsylla ( Hystroceras ) zii; 4: ¢ %7 %6 4 W.F' Neopsylla
specialis specialis; 5§55 S AR TR Neopsylla specialis dechingensis; 6: —ZE 5 54544 WA Neopsylla biseta biseta ;7 : # G 25 44 WAT Neopsylla
affinis affinis; 8 37 [ 7 % JI] 4 IV F' Neopsylla stevensi sichuanyunnana; 9: Ji& J#7 & Neopsylla honora honora; 10 1 % 4k % & Genoneopsylla
claviprocera; 115 1LIBR¥ 3 Stenischia montanis montanis; 12 TLIZF % Rhadinopsylla ( Actenophthalmus ) dahurica vicina; 13 : 28 & X & Doratopsylla
jii; 14 TLRMIHR % Ctenophthalmus ( Sinoctenophthalmus ) aprojectus; 15 ; 3 7K #{iHR % Ctenophthalmus ( Sinoctenophthalmus ) lushuiensis; 16 2 74 1 i}

% : Ctenophthalmus ( Sinoctenophthalmus ) yunnanus ; 17 ; 2 11| — 3| 3% JI| JEL P # Peromyscopsylla himalaica sichuanoyunnana; 18: B 5 /& #& Geusibia

( Geusibia) yunnanensis ; R19 : 2552 # /£ % Geusibia( Geusibia ) torosa; 20 ; #5JE## Frontopsylla( Frontopsylla) spadix spadix;21 ;i KA # Frontopsylla
(Frontopsylla) digingensis; 22: & %l 2% Frontopsylla ( Frontopsylla) tomentosa; 23 ; 28 fil £ 2% Paradoxopsylla custodies; 24 : 4> H1 & & Paradoxopsylla
intermedius ;25 ; 4x VP VL% % Paradoxopsylla jinshajiangensis jinshajiang jinshajiangensis ;26 ; 1 28 % % Paradoxopsylla longiprojectus ;27 ; 1T 2% W 3% £¢ HL
A Ah Amphipsylla tuta chaliensis; 28 ; FT %% W 2% 4K IF. ' Amphipsylla tuta deqinensis; 29; Jo {8 K #E 8 Macrostylophora euteles; 30; — H| K #E &
Macrostylophora bispiniforma bispiniforma;31;#:745 £i5 2% Amphalius spirataenius spirataenius; 32 ; 4174 3 2% Callopsylla ( Callopsylla ) sparsilis sparsilis;
33: Bk 2 Callopsylla( callopsylla) changduensis; B; 1+ LAWK B8 5 55 S0 3T 55 A 3 4R A8 25 6 96 E 46 4L, altitude niche breadth calculated based on
altitude ; B2 : PAESE Ry UE IR S5 AT 00 A= 55 25 2500 8 2 F8 4, habitat niche breadth calculated based on habit

2.2 FHAEEBAEBNIEIRH
221 BIRAESMIE(B,1)

FEMFIR VRN L, BRAZS 7 SERE(E A 0.715 , B Je A 07 56 BEE Fi ol 0—0.698 , Forh Az 2540 B B (B e K
AR B AR A, S 0.698 3 L U % B3I 4 2 | 07 EC T 8 1 b | il R % L 0 L B % ( Stenischia
montanis montanis) 2111 il 5% )1 [JELW FR A28 BRPE 25, AR A2 98 BEAEL 43 911 A 0.690 ,0.667 ,0.665 .0.646 .0.640
0.631; 1l N\ 3 ( Pulex irritans ) %5 11 T3 2500 1% GRS _E 10 28 250 58 BE (BN 0, A3 A 8 B — g3 | A i v
WERTFR(F L),
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FEABEGEIRA b, B AL TERE(E N 0.529 , AHX VR R R il ) B A A S T BE R A BRI BT
JLH :0—0.630, H: A O R AE & A SN e T, 0 0.630 ; HIR B4R 48 44 WA R 2% (540 A A PR
T AL TSR A 0.570.,0.537 ,0.523 5 T A& 45 16 Fh & A4S0 90 R 0, A i 7 B — A2 55 R A AR
SRR (R,

223 FHEABMIE(B3I)

PR VIR L BARA S TERE N 0.749 & = R R IR AN A A A A TERE R B R, BRI
A TEEEEVE Rl 0—0.584 , Horh 44 U B 00 AR SRR 58, FERE M0 0.584; FLU Rt PR & AE @ik 21l —
28 VR Ao R o5 FE STV A AT EC T 28 )1 TECIE A ( Neopsylla: stevensi sichuanyunnana ) , FeA 250 98 BEAE 9 1)
49:0.567,0.553.,0.550,0.537 il 0.530; ifii i % 1 3k & ( Echidnophaga ochotona ) F1& M1 £ T #& ( Hystrichopsylla
(Hystroceras ) zii ) 55 9 P8 AW LN TERER 0, AL FF A A1 32, R A FH/INESFRFER (R 2) o
224 ZHABNITEE(B,)

F 2 R0 2> B 2507 T8 FEAE B A T 0% = A E SR TR 18 B 2402 S AL S8 E B,
MR BACHR B 27 3 AVEIUAN b O (A 25 (0 TR 45 7 % 2 4 25 96 B (R P by 0—1.031,
R T S AAS I ORIt R 2 A A A T B (e K, 43R 1.031,1.019, 76 BT A & B e o 305 AR S #5018 B4 40 41 72
35 HROA B 1L ) 28 B AR 7 COT 8 1 EDERh 2% SRR 3% BB &, 23 51°00.945 0943 ,0.941 ,0.932,
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WS B A, AR A Sk B M2 6 & | 5 BOHT 38 ( Neopsylla honora honora ) | 42 [ XL 2 ( Doratopsylla
jit) K AR 2 ( Ctenophthalmus ( Sinoctenophthalmus ) lushuiensis ) 1 5€ & % ( Paradoxopsylla longiprojectus) . &
#B 5 2 ( Callopsylla( callopsylla) changduensis ) 7 Fh s 28 4= 857 58 BEAH A 0, 76 = AL A8 BT I A rh 248 B — 43 A
B (F2).

23 HRAESMNEZIRH

WA SR ESIRECD,0.6<NO<1 BRI 188 X, A LI ES, T AR 1Y 35.6% , 2 AL H
Flt B WD B A AR 2 R38R NO=0 (A 142 %, 5 1 26.89% , KR e AR EHE , L WA S5HA
FhZ ] B FPXT e 22 (02 5 NS R B SRf Sk S AP s NO = 1 19 12 XF, 5 L 2.27% , RoR 562 ES, Y
ARz ES, K2R ESRMZEZE R  TCRAHR 5% ( Crenophthalmus ( Sinoctenophthalmus ) aprojectus ) 1) B & |
HIR S KR 5 FFs 28 4% 51 2% ( Genoneopsylla claviprocera) B HEE , (£ 3)

A AR S E SR ECD A S U ESEA 208 X, i L 39.39% , 2 JREHT a6 44 AT R S AR F
MR B B R HE N B M s x5 HALZFES, NO=0 194 98 X, 5kt 18.56%,
ZHHGAHEMMZHMES RZNE5EMEXNES, LK ES KR ML E A B E (Paradoxopsylla
intermedius) A VP VL& ( Paradoxopsylla jinshajiangensis jinshajiang jinshajiangensis ) FH< & PE & I E B ; NO = 1
AU 70 X, 15 LG 13.26% , i 2 02 5 R M2 B A i H S, HYOR ZRIRHES | AR B R (Amphipsylla
tuta chaliensis) F1 251 5 48 44 WA ( Neopsylla biseta biseta) B B & | BRAH I H 85 45 25 AP AN — IR KA =5 0 UL
Fpoh, HAWR A R, (323)

T FAESMESIEED AELWESA 49 X, 1 9.28% ,NO=0 1A 270 X, 4 L 51.14% , 2 1) 2
5 R S AeE, g2 5 B A Sk SR IR SE S YRR s NO = 1 RYACA 4 ADFIXE, 5 EE 0.19% , 7351 2
BRLOR A Sk S AN B AR Y122 B A28 R S Y /K AR 28 A = B TR 25 | 2 B B V2 8 ( Geusibia ( Geusibia.)
yunnanensis ) G FZESMNES, (£4)

3 it

A1 ( Niche ) B ARG S 10 2 LS FERNRISC R TRV 2540 W0k 22 B B b i 2k A0 S5
T Z R AL S8 RN ] A A 0L T W R R 2R RREVE S5 A Y D R S
TITERER IR,

ARV LR R |l DA 28R 2 R AR D 038Rt AR = b BT m i) A2 2 07 58 BE AR AN SR fe ok, X
e R A AL TE BEAERR T 580 A e 2 A, H B 5 A A 5%, B A B (L3 (8 & M A Th O A
HA P BCOUE, i v iR 98.3% AL TH—f BV R, =Rl BT Il b, BAT B A 25 07 9 JEE ) 2
A S YO LR AN T SR PRI AR R A X L SR AR T R R b B AR LA S AT DR P
A BA LS T A SO AT, AR AR T, B AR ) BRI A sE P B AR A 5
JEMBUINEEZ O 0 B, A BRI Sk S5 2 AR B — A8 IR 7 B A A S R
FEASRZE TG RE 15, AR A A GORIR, TP SE 4 PR B 2 4 3, AR A R >, 25 5 IR A1 #1355
AL EU R KA

ESEIR T MR T SRR AR R EIRR R E e RS A A R AT BB ARSE ARR
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Table 4 Host niche overlap index of parasitic fleas on the surface of small mamals in Deqin County
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