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Effects of personality on reproductive success in plateau pika Ochotona curzoniae
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2. University of Chinese Academy of Sciences, Beijing 100049, China; 3. College of Life Science,
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Abstract: To clarify the effect of personality on reproductive success, the plateau pika Ochotona cur-
zoniae was selected as the study subject. Its personality were assessed, and parentage identification of
the natural population of plateau pika was conducted using microsatellite DNA technology. The results
showed that the average number of alleles, expected heterozygosity, and polymorphic information con-
tent for ten microsatellite loci were 19.500, 0.892, and 0.878, respectively. Based on microsatellite iden-
tification and spatial capture location of the pikas, the parentage of 28 maternal parents and 140 off-
springs, as well as 20 paternal parents and 137 offsprings, was determined. The average boldness of the
20 paternal parents and 28 maternal parents was 45.900 s and 50.200 s, respectively, while the average
exploration of the paternal and maternal parents was 1 370.100 cm and 1 600.300 cm, respectively. The
boldness and exploratory behavior of paternal parents had a significant effect on the number of off-
springs, with more offsprings from fathers with higher boldness and exploration. In contrast, maternal
boldness and exploration did not significantly affect the number of offsprings. The results indicates that

the personality of parents can influence the personality of their offsprings.
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Plateau

AERFAE AR S AR R FR R 1Y TS AT
& 2% % (Santicchia et al., 2018; Wirowska et al.,
2024) , G045 B RNE IRZENE S BRIE R A
P45 5/ J5 1 (Biro & Stamps, 2008) . B P&
IRTE N W PR RSN IXURS: 1) 2 g BB T 5 & A
RFAEXTFEE B &Y 8B S5 YRR RO 5 1
BRI T RS AR BT A7 B FREE () BR A
JE s o PE A AT R AR AR R B A T s 4 s
PEFE A RIS BR 0T DL AT R (Réale et
al.,2010) o MEFEAUZ ST AR,
RS AR % SRR R S AR A EAE . Ak
FRIE 255 W AR I AE & BE L 38 55 B IS A PERRE
VBRI VPAG A A B FE B ) 2R RBE T 38 0 2RI, A
B RN SRR, B BT — S B
REFETRA K M MERE IS A B S5 A X
(Moschilla et al., 2023) . AFFE R, A PEFFE S M
ANV R R B 3 I SR LB AR MR RE L A A
I)j % 2§ (Cordonnier et al., 2023 ; Tranquillo et al.,
2023 ; Warrington et al., 2024 ) , UIHRZ P50 A4 L
Tiliqua rugosa % 3l TP, 5E P 4515 2 1) (Spiegel
etal.,2015) MVERFIES A A7 AR S8 i) 6 2 [i]
TE 18 52 2% ¢ & (Bonnot et al., 2018; Collins et al.,
2019) , 4n'E KAERR K3 Mustela vison ()T KR
B 25 T B g 55 114 (Korhonen et al., 2002;
F,2023) 5 B R MR R ILAE Parus major BENE IR
150 Z RO BEIR AR T 2 R S = i
RAETE K (Araya-Ajoy et al.,2016) . FRIEAS AL 1K) B
MU E AR5 BFE 2 (R A A i B T AN PEARE I 2
FEPE (Bégué et al., 2023 ; Peignier et al.,2023) , {l1'H
P 5 A fE PR AL SE 214 BR Tamiasciurus hudsonicus
3 o e R A A T SRR A A e Y B
B A B HEBAAT T R UK (Boon et al.,2008) ;
B AR 0 PE AR AL FE R Sciurus vulgaris FLE
P 55 08 S R A T = 9 A7 T S B0 A ) 3R (Le
Coeur et al.,2015) ; '8 J PR A B PR AU L0 H B
Myodes gapperi Fl i B Peromyscus maniculatus LR
RN 55 0 AR T A AT A0 A )
2 (Brehm & Mortelliti,2024) . R, sh#¥ M RAE
TE H AR BE R CRVE R, S R A PR
AP 3E 5 B B R Ak

ALY T A7 DNA K- |, Sl it 43 a8t 12

FA 2 00 A 2 A RS AR AR S A7 A 1 250
% (Kharzinova & Zinovieva,2020) . H R 3G E
A7 A AL R LTS RS  DNA F8UHOR R
¥ # R £ 5 1 (single nucleotide polymorphism,
SNP) 73 Hr AR L Jid 53 8K 55 &2 7 9] (short tandem re-
peats, STR) 73 HT 2 AR ( XFR M T Ebric AR ) o
STRFEFE KL i 2, HAV 555040 LB 5T, 2248
AR LU , o Br (2R vk 45, 2021) o T3 A AR
WWHEARC I T Z M 8P 1 5= A % (Bekturov
etal.,2023) , M4 - AR B 5840 B0 ik 1 Yu
et al.(2023) F| H 7 4~ TLE A S0 T 1 B Merio-
nes meridianus FEAT ZRE AT HEERUE E |, I %€
T 19 SRARREARTN 19 DR ARACA S R Z Rl ¢
Ao WCEEFRICHE AT H A 5 TH LA A OSSR R
i , 41 Tarnowska et al. (2019 ) F1 FH 10 M3 15 X 32 5
H B Myodes glareolus #1715t 4% 45 ¥4 43 B s AR 2
S (2019) ff I T 2 AR iC AT R T4, i e
. Pseudois nayaur 1) 3¢ L 5 W 5 A5 5 55 (2017) F)
H 8 AN TR S5 /INEE Muntiacus reevesi HEAT1S
PRI S DL BRI T LR RERY
L Z

= R B Ochotona curzoniae S J@ W FLh ) 4
I H B AP B A28 Ochotona 1 /)N T £ B 5 )
(Smith & Dobson, 2022) . 75 il e Jit 9 5 A i
FCEEYIRN A7 K i I BR SR AR5 45 32 G (Smith &
Foggin 1999) . i 5t Bl S 2 7 7 i Il 2 A s i 32
L EYRIEZ — XS A S RGBT
faE A EZAEM (Lu et al., 2023) , HiR 7R /N
Y H S PRI sh P L 75 1Y i 4 i
(Smith et al.,2019) . =t FRAEHERAN , B K
FENAIA 15.3 AAMA NG5S ,2007) , FA7E SR BL ]
22 e ) 2 4 i A5 X (Smith & Dobson, 2022 ) ; 5
ZPNEAE4 A 2T, B0 131G, &Rk
7500 3.3 H(Quetal.,2012) 7 JiL L AR A 42 4l Al
W 55 B0 e 08 i - RGO B8 FAR W) v 4540
(Wei et al.,2023) . 24 i 5 Bl SR FRCE I i I,
TR ke 5 103, O 5SS ULk
T, IR e R A R 4 4= ik (Zhou et al., 2023) .
DI B FE 2R BH , AN [R] T 45 b DX A v i B o P
TEAFAE 35 25 55, 0 v g A b DX v i B S A R
FAEANE AR TR B b DX A I A AR R Bk
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45 ,2020; Zhu et al., 2022) ; 2R 5 AU = 5 S 19 Ty
PR (K B 3 FRE S I 1] ) 8 2 8 T4 108 g it B
B, AN e i B SR Y AR R W 2 v T O
i IR %2 (Qu et al., 2018) 5 Yin et al. (2009) 18 i {34
TR BRI S I e Jit B AR ) B T 1 5 Sy Z2 T
AT v DR R A ) B L R A AR R 25 5%, 1/3
A HENE = R AR B T 63.22% B0, HRTR A
TR HARAI ST i S B I PR 5 B0 P 232 Y
FHOCHGE R D . PR, AR e i TR AR e
AN PEAREAE T e i B A BT ) R A S TR A5
e i BRI PR R AIE 5 BB L R Z IR OE &R, R
FHRCE EAREH A S B TR PO R S, L
Wk i e FRS R S A W AN B s 3R A 52

1 MREFE

1.1 ##

s : 2023 453 H 29 A 78 5 4 g0
122 ELIOR R IR I, R A s S A T AP
SHASWEI BRI N 20 HORAEIEE 5 28 HRGAF
P i JE R A M RS TR P A AR, R T oA
brig, REEHLGALUE, AN YR A 1 A
AR, FAR A A S AT A A 7 5 3 3 1ok <2 T
PR JE A A, AR 140

R A5 AL AR - Bzup A% 20 3h 4 4 40 3L H 41
DNA 4238 7] & . Tag Plus DNA B4 i . 10xTag
Buffer ( ¥ Mg* ) . 10 mmol/L dNTP ., 35t I Bt H | 1x
TE . 10 mmol/L Dntp . K} 258 77K, A T A T
( b ) e fn A BR 23 v ; 6xDNA %48} . DNA Ladder
Mix , 3¢ [E Thermo Fisher 23 &) 3 HAb 77 47 4 [ 7= 43
Mréti. Veriti™ 96well PCR A ,3730XL /54X, 3& [+
ABI/A ] ;DY Y-6C HLIKAY . DYCP-32B HL KA, At
N—AXAR) s FR-980A BERE RN , il HBHEAT
RN F] s TDSA-WS 5 2050 32O ML, T R A 256
AR TT & A B F] 5 EthoVison IX 2442 2 il iR
¥R &R 48, fa7 2% Noldus Information Technology Co.
Ltd. /A 7 ; Cannon EOS-1D X Mark {1, H 4
FEREA PR A F]

1.2 Fik
1.2.1 #HIEE 5|4 0% ik

K H Ezup #2080 4 41 21 5L X 2 DNA $ihi 42 15
) &% 188 Hom It B AR (GEAG 48 H, 18 140 H)
HZ LA 4 81017 DNA B4, 4 H 0.2 g 41
241 ZM Li et al. (2009; 2010) i & i EU518194 .
EU518191, EU518192, EU518193. EU518196,

EU518184, EU518185, EU518187, EU518189 #iI
EUS18186 3L 10 XJ s T2 51 ¥ 347 PCR ¥4 (£
1). 25 pL PCR J W & % : 20~50 ng/uL Y 5 4
DNA 1 uL. F F5144% 0.5 uL . dNTP (mix)0.5 pL .
10xTag Buffer ( 7 MgCl,) 2.5 uL.5 U/uL Tag Plus
DNA B4 0.2 uL, it ddH,0 & BAFL 25 uL., PCR
J VR £ 94 CHUAEYE 5 min, 94 CAEHE: 30 s, 50~
65 CiE k305,72 CHEM30 s, 10 MEFR ;94 CAEME:
305,55 CiBk30s,72 CLEMHI30 s, 30 MMEH ; fxe )5
72 CAEE I 10 min, PCR =¥ %4t 1.5% g b
HER HL KA, 120 VR LK 30 min, Bl 5 T 58
R R G HMBEPIES . X 2 454 A T I Inl
W PR AR FREE T AY TRE(E
) B A7 BRA R AT STR LR 437
122 SR ARGEEERZ

A EERHE T 188 H i JF e, Hoh auds
SRR 48 H, Hir 20 HUBEM: 28 HUsfEM: s 710 140 1,
FACARI B A A, A MR K T30 g
KT 55 0 188 Hm i R AR R M. B
FiE T AEHA K 65 cm . 78 38 cm. 5 45 cm K
Wv SIS, il RS ALIE S AMA 3 min AT
A, i FH EthoVison IX 2l ¥ iz sh#Li B8 &5 22 45 43 Hr
e i B AR FFE T RS SR 5 s XA RIS ]
ZERATIR 2% X A5 B B[R] 46 K AR S h i RS 5
PR 2540 RAR R (Gould et al., 2009) . YR LRZE R
J& HEH 75% HYSRE T T, R B A PRI
FEBE A TR B AR, LA R 22 2 1
HERRPERTAT5EE(Zhu et al.,2022) , 3366 UkE
123 ZHRA R T L E

REPEM 50 45 R 5, 6 188 H vy Jit Bl A
AT B SR, AR I R B K 18 em L T
10 cm /=5 12cm Y BRGAH , i i B S 2 PR A B
F . 1052 min P ERAGRES 1 IR BT BRORCRE o BsS]
TIMHE S, 402 min P R R G o 125 T R
WE 2k 2 min, B A] M, B O MR
(Cheng et al.,2023) , R4 B Jotk IRE MR HEA
AT 1/3 F1)5 1/3 43 A fK2H (Wang et al., 2022) .
124 ZRASRANWAFIE T H RS

FIF R 4.3.3 3 /F 9 19 rptR L iE 47 8 &2 14 (R
BT, DUB Rt R R AR & B A 0y H
IR G R R VA e 2 (B bt VAN A N A= (W
BEHLAL I , {6 FTIT 95% B A X IRl 73T 1 000 1K
H 243217 A1 1 000 IHES 0SB0k 1T, AR 115345
R AR RERE. B ELZ N T
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0.001~0.930 Z [a] ,*F-H4{E 4 0.380(Bell et al.,2009),

KUY R EAT A

F1 AARP LRI ES I WFT

Table 1 Ten microsatellite primer sequences in this study

BN IS S1Fs1(5-3") O A B
GenBank accession Primer sequence (5'-3") Repeat motif Annealing temperature/ C

EU518194 F: GCCAGGATGGGTCACTTAAA (AC) 58-56
R: GTTCTTGACCTGCTGCCTTAGCTGTC

EU518191 F: GGGGCTGAAGACATCTGAAA (CA),, 62-60
R: GTTCTTTACCTTCGGCCTCTGTGACT

EUS518192 F: TCTGATAAGGGCTCTCCAGC (GT),, 61-59
R: GTTCTTTGAAGCCCCAGTGTAGCTCT

EU518193 F: GAAATCGCAGCATCTCACAA (TG),,(CG)y4 61-59
R: GTTCTTTCAAGCTTATCAATTGGGCTG

EU518196 F: GCTCCCCTGACATCAGACAT (GA),, 62-60
R: GTTCTTACGCACAGGGGAAAACTATG

EUS518184 F: TGGGAGACTTCTCTGTGCCT (TAC),(TAA), 61-59
R: GTTCTTGTGCCCTGTGCAGTGTCTTA

EU518185 F: GACGTGGTCATCCAAGTCCT (AC),, 58-56
R: GTTCTTTTGCTGTGAAGTGTTCTCCCT

EU518186 F: ACCAGCCCCTTGAAGTTTTT (TC) x(TG) ,tt(TG ) 4ta 64-62
R: GTTCTTTAGCCATCATCGCAAGTCTG

EU518187 F: AATGCGAAAGTGAAATTCGG (GT), 58-56
R: GTTCTTTAAGTGGGACCACTAACGGC

EUS18189 F: CATTCTGCCCTGTTGGTTCT (TGT), 61-59

R: GTTCTTTTCTACCCACCCATCACCAT

125 FHRXALER

fii FH Genemapper 5.0 #f4-%F 188 H ey Jit R A4~
AR 1.2.1 7 STR /3 TUEE S EA 703382 , R IR it B
FER TR SRR R BeR /I R Cer-
vus 3.0 BT A A7 BE DR A5 67 BE RT3
WA 5 B SRR G E M B FE RS, 28
(EYSSR Y i MY AR S 2y A N E f=F i
S T DNA Z2 285 PRI SR ; [R] B AR AR SE [
RYA AT () HEBR HE % (average non-exclusion proba-
bility for one candidate parent, E-1P) . & Fl— AR
FE R Y B HEBR R (average non-exclusion probabili-
ty for one candidate parent given the genotype of a
known parent of the opposite sex, E-2P) XEHEBR
* (exclusion probability of the second parent, E-PP) |
2 TE KAy 17 24 AEHERR 2 (average non-ex-
clusion probability for identity of two unrelated indi-
viduals, BE-1) Flw] B4 B0y 92 FEHERR K (aver-
age non-exclusion probability for identity of two sib-
lings, E-S1), J{-i£1 T Hardy-Weinberg ~F- 5 56 73 H7 o
HARACHRBRMEAE>99% I, %5 AT {5 3k 98%0~99% ;
2 HEBRME AL T 90% I, v] 15 BERAIC, 75 ZEXT 5
R IAIE

X B ) 0 SR A AT 2R AT B BT A AR

TEPEAE AR S, BT A B AHE P A A e AR, B
FEMER I B 1.0, HoA kT R BRIAE , 1817
B 10 000 IR, B 15 B 53 5 80% F1195% HI7KF- T
1 Delte bRfE(E . B HIMERIAY SRR R TR,
R 485 57 5 PRI AT 3 SR AR AR 5345 SR ) e (DU
AXF I ET KRR
1.3 B

K HI R 4.3.3 FAF AT A8 8 AT 1R 28 4 A
557 22 MR G, i R IR A B ALK 30 7 HE RS
] SR ARAS PR AE X AR B 1 22 57 W P

2 BER55H

2.1 PCR¥ LR

PCRY 45 LKW, 70T ESY
EU518187, EU518189, EUS518184, EUS518186,
EU518193 . EU518191 A1 EU518194 H A #i— 4571
HZA5MWHa, 5 SR 5] Y0 70%, H 4 3 Xt
EUS518196 . EU518185 EU518192 i 10 & 5|4y H #
THe (Bl 1),
22 SERBRENMEHENESHE

20 HEARAC AT 28 HEACREA (1Y 'E A 11
B4 M 45.900 s F150.200 s, 548 A FIBEA £5
RYEEEE3 58 1 370.100 em A1 1 600.300 cm, 'H
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Fig. 1 DNA amplification and electrophoresis results of plateau pikas

#2 BRARRMOAHMINES 0.980, I ERZ% 5 BT %00 0.892(FR 3)  JEIN 2R 15

Table 2 Repeatability of personality of plateau pikas K 5, AT 1) = i B e Fh R AL 2k
A5 it EN LY A5 R PEEE o AUFIEEER  RATE R BOR RN Y HEER AL
Variable Unadjusted R Adjusted R R E-1P K 22.3%~63.7% (£ 4) , B — A

'H 21 Boldness  0.193 [0.061, 0.324] 0.193 [0.049, 0.332] T8 HEBRAE R B-2P R 12.7%~45.9% ., 10 4~ 15, 1)
R 2Pk Exploration 0.333 [0.224, 0.578] 0.333 [0.205, 0.577] T SR 4 R ACHEBRME R AN IE T 99%
YR, PRI 10 A4~ 57 5 AT T v i B A 1) S AL
23 FEWNEKRETE YoE . iAW EEES Renss Bk e &,
10 TR A i A2 55 07 RE D Bl 19.500, #1728 HUEACEEA R 140 718 .20 HERAR

X2 BAF B O 0.878, WLl A=A S X8k AF137 AR R .

&3 Cervus EMEFTRSTER
Table 3 Allele frequency analysis with Cervus

o LSRR FER 3 BIAEL WL % 5 WA %#&ﬁ%ﬁi
L(;ci\ Number of Number.of Observed. Expected. . Polymf)rphlsm
alleles genotyping heterozygosity heterozygosity information content
EU518189 47 100 1.000 0.742 0.709
EU518194 23 162 1.000 0.926 0918
EU518185 11 169 0.929 0.880 0.853
EU518186 21 167 0.994 0.921 0914
EU518187 17 169 0.994 0.922 0913
EU518191 18 137 0912 0.887 0.877
EU518193 12 155 0.987 0.867 0.850
EU518196 21 158 0.981 0.934 0.924
EU518192 16 157 1.000 0.881 0.866
EU518184 9 135 1.000 0.758 0.721
Y%L Average 19.5 - - 0.892 0.878
24 NMEFESEEMIENXR 2-A) , EACEEAC Y E 2 M A TG B S )

FEARACARY B R B, B (F=2.277,P=0.144, 181 2-B) . EACACA AR R PEXT
MR A A ) AR B £ (F=15.751,P<0.001, 8 TAUKCEA B3 5200, 48 R 1R 19 A 1 718 %k
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£ (F=5312,P=0.033, ¥ 2-C) , 32 CRER R R MR R M Bl & 25 10 00 48 2 1 18 hnim 14 hn (14 3-
XA T BB 0 (F=0.603, P=0.448, K1 2-  A), FACH0E 2 P2l 25 1 00 B e 1 154 i i 1
D). TG HERIEME AR EHG, 8 (K3-B).

R4 BIDEMSHBRBER S

Table 4 Exclusion probabilities of microsatellite loci

o7 55 HEBRMEZ Exclusion probability/% Hardy Weinberg -/

Loci E-1P E-2P E-PP E-1 E-S1 Hardy Weinberg equilibrium
EU518189 223 12.7 2.6 0.7 28.4 ok
EU518194 26.9 15.5 4.0 1.1 29.1 ND
EU518185 40.1 24.9 9.6 2.8 31.8 NS
EU518186 28.0 16.3 4.3 1.2 29.4 NS
EU518187 28.4 16.5 4.5 1.2 29.4 ND
EU518191 37.1 22.7 7.7 2.3 314 NS
EU518193 42.6 26.9 10.7 3.2 32.6 *
EU518196 24.2 13.8 32 0.9 28.6 NS
EU518192 39.2 243 8.9 2.6 31.8 Ak
EU518184 63.7 45.9 27.3 9.6 39.5 ok

E-1P: SEACEDI BRI A HEBRIE A s E-2P: CH— AR AE R R A HERR A 5 E-PP: BURHEBRIEAS ;s E-1: 2K
SOy T EAEHERR A E-S T RN AMA S Gy i 2R HERR 2 %2 W 5 (P<0.05) 5 %% #8225 (P<0.01) ; NS: ANk
IS ; ND: %A #1785, E-1P: Average non-exclusion probability for one candidate parent; E-2P: average non-exclusion proba-
bility for one candidate parent given the genotype of a known parent of the opposite sex; E-PP: exclusion probability of the second
parent; E-1: average non-exclusion probability for identity of two unrelated individuals; E-S1: averagenon-exclusion probability for
identity of two siblings; *: significant deviation (P<0.05); ***: extremely significant deviation (P<0.01); NS: no significant devia-

tion; ND: not done.

164 A . 9B
—— 8-
12 7
6 -
8+ 54
2 4
5 41 e 3
: 3
Z 0 . - 1 : .
5 KJE Boldness 2 Shy KJH Boldness £33 Shy
g AR A E 54 Parental boldness - 74 § 14 Maternal boldness
lﬁ 16 4 C . 10 D ns
E=
2 12 8
M-
8 - 6
0- 21
Pod Fast 248 Slow Huf Fast 288 Slow
RABRZE M Parental exploration BEABE M Maternal exploration

2 BEREFAXATRMMEEFZREBEAE XM (A B)SREM(C.D) XM FREEHHNT
Fig. 2 The influence of paternal boldness and maternal boldness (A, B) and exploration (C, D) on the number
of offsprings of plateau pikas
P PRI R PR 22 . % | R R IR ) 2 TR S R I K 6 2 5 .5 (P<0.05 B P<0.001) , ns KR TC 2 3%
725+ . Data are mean+SD. *, *** indicates significant difference between treatments by mix-model test (P<0.05 or P<0.001), ns in-

dicates no significant difference.
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A: FRE TR RMEZ B LR B: ZIUG AW E M ZEFIER . A: The exploration relationship between

parents and offsprings; B: the boldness relationship between parents and offsprings.

B3 SREEFREFRIMERHENXR

Fig. 3 The relationship between parental and offspring personalities of plateau pikas

3 iFig

SIS PE R IR 38 777 (Roberts et al., 2007 ;
Biro & Stamps, 2008; Royle et al.,2010) , # & P &
FIE SR S AEE A TR R 2R . B
F4) T A5 PR S LA 0.001 311 0.930 22 1], SE- 2418 9 0.380
(Bell et al.,2009) ., Qu et al.(2018) (XA I AIF 57 F B
R RREMEEEME REYEARRNES
P, ARUFIT WIS ISMIZE T, B R R ey B 2k
PERAR R VEA 5 W F 2 %, 3R WA 53 1 v D
SR PR BE AT S PERRAE , BIOR [B) A~ A (8) 47 76 Fa 8
AT R 255

ANPEARFAE 2 Bl P 0 PREEAE N ) B LS AR Bh
15 M LIS A R . AR, B R
(IR AR L B RS MR T REE T 2, X
5 DAER BT R —3, 140 'S Je P s i e B R
Microtus arvalis '8 FRAE55 ARG 2 1) 18
(Urbankova et al.,2023) . 5B RVESS 09 MAAHLL,
B DR A AR A BE B R AR I W TR UR , XK
THE 14 2 3 A0 B 13 BE J7 B 5% (Kurvers et al., 2009;
2012 ; Dammhahn & Almeling, 2012) ; i1 258 1 2h
Rt 2 T (M 50 S o g B Ao T 4 T i )
PEPEE Je Ve a0 HEEF i L AH (Dougherty , 2023) o
KL, B PR AN ARTE A SR BIVEE N A T 2 A I
N2 (Dos Santos et al., 2023) , H 200 i 24,
B % (Dammhahn & Almeling, 2012) . 41 J< P
R L8 BTt e ) B, B AR 2 1 AR, BAE

B AEAE BT FR I B 5 1 5 0 S Y, s A
= (Vrublevska et al.,2015) o

B AR SRR A 5 A A A B R
B (Réale et al., 2009 ; Moschilla et al., 2023 ; Tamin
etal.,2023) . AMFFELE SRR IRREVER A bV %
R AR IR R S M A T 2. X
5 DA AT 45 R — 3, QAR Z 0 A0 PR 2 v v
W Teleogryllus oceanicus BB £, AR
IR i T M 59 19 A & (Moschilla et al., 2023) .
Réale et al.(2010)$&H T A TE 1T 22 LR A ARG, B A
T AR REAE A A FURRAE 5 AR 0 S SR Y B[R] 2R Ak
(Prabh et al.,2023) , %R ULIA K, AR FpRE ol 4
FRIR A — S8 — PR i A 36 T 22 ik R R M
e A E SR P 4 A A T R BT H AU
B %, L ZJR9R (Réale et al., 2010; Prabh et al.,
2023), FAUHIR RS RS A R IR
5 1) I AR BB TR IR R S LR B, DI AR IR 2 11
W) %P5 (Herborn et al., 2010) ; A 52 , I R 155 1)
A T4 RN AR B W 14 BE ) B 55 (Bibi & Wang,
2023) . ANERFPESR AR AL LR B IR
B AT, I HL 5T R AR AL A S O 1L A e
A Z B AR, FAUETE R (Both et al.,2005)
T L e D e R B AR ) A ) A, R UR AR T
B =, i BRARh T ARAH v 1 BT R T 3 e
TR TC AR 2B 436 (0 o) 356 49 o o AR 14, DA
MHE = FARIE A B, PR PRI e e 2 v R
RINA T Z RIS, A 28118 (Smith &
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Dobson,2022) . 52K, A PERHIE b i
UL Y i I BAS A Np A s A T B S AW i kI R NS
DRI RN R W58 4% 720 S P A PR AR A ) L5 T T A5
PUHRIELFE SR AT ARTFA R R A AT 3P . S
RIGFEFRAT R, AN 8 R B RIS A, AN
APERRE, 52 8 A9 17 A B K (Delaitre et al.,
2023), AW, FARRIRE MRS SRR R
PREVEAE RV s i, Ui R ACA S PR
25 M AP RAAE , AT RE PR Ry BRI T 3 B3k
gEIR . RIS H 1 Paralichthys olivaceus BB
FESEFARL, BRI PERRIE KA Y 54X b H /a7
A PERRAE A KR, 2 — 20 U BH SR AR 0 PR
NEZ 52 M FAR A PERRAE (Yang et al.,2022) , 54>
PERFE 55 19 Lo B AR L, S PR RRAE 5 8 A4 2R
() AR R A K R T R R I P Tk, UE R T A
PERFE AR AT A 1 7 $2 (T A BRI AR B

25 TR AR o D BR SR AR v i
TE BRI 'S S PR A AP E AR B AE h R
A RE 222 A ERAE . S PERE
TIE S e P %) B0 AN S A AR, AT 5 Sl B
YA ERRE S BRI OC R HRIT R B
L iEam PG R e 7 e TS
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