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Abstract: Adaptive evolution occurs rapidly under the environment demand and can be an important element
in the evolution of animals. Former researches about the adaptive evolution of animals are most focus on the
changes of morphological traits, but few studies have compared the behavior. Relative to morphological
traits, we know little about the adaptive evolution of complex behavior in nature. To understood the difference
for adaptive evolution, we tested the nesting behavior in two subspecies of Microtus fortis, M. f. fortis from
Qingtongxia of Ningxia Hui Autonomous Region and M. f. calamorum that from Dongting Lake of Hunan
province. In the present study, two methods were used to evaluate the nesting behavior of each vole: the 48 h
nesting test for the ability of using nesting materials, which materials were contained in the cage, and we
grade a point of the nest that build after 48 hours; the 144 h test for the ability of collecting nesting materials,
which the weight of materials used by rodents can be recorded every 24 hours and during the test. Differences
of nesting points and nesting materials weight between the two subspecies were analyzed by One-way
ANOVA test. We found that two subspecies of M. fortis are both behaved strong capacity of nesting, actively

acquired nesting materials, and build good quality nests. However, the nesting behavior is different
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significantly between two subspecies of M. fortis in their nesting point (P < 0.01, Fig. 2) and the nesting

material weight (P < 0.05, Fig. 3). There is a significant difference in nesting point (P < 0.05) and nesting

material weight (P < 0.05) between females and males of M. f. fortis; but the differences of the nesting

behavior between the male and female individuals did not appear in M. f. calamorum. Our results indicated

both the two subspecies of M. fortis have strong nesting requirements, and M. f. fortis own better nesting

ability in terms of nesting materials usage and collection rather than M. f. calamorum. For these two closely

related species, the difference of nesting behavior can also reflect the adaptive evolution to different

environments.
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1980, Dirckamer et al. 2000, Deacon 2006, 1T
T 2011), FESEREFMT, PRI TS H B
TGS HAT JI R REIR IS [, DL A AE R 5E IS TR] Y
Xof [ A S EALRE B FIRR FE A 45 7€ S EAL R
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Fig. 1 Scoring method of tissues nesting in Microtus fortis (unit: point)
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R1 FHTHRREMTFERETNFRRNE CHIE £ bR

Table 1 Mean time required for Microtus fortis between two subspecies to begin with

nesting behavior (Mean + SE)

£ Gender T Ff Subspecies FEAH Number i 5] Time (min) P
W KALIEAN M. f: calamorum 10 38.94 +£12.85 0010
Female T84 H M. £, fortis 10 9.35+3.90
ek KAILIEAN M. £ calamorum 10 56.27 £13.98 0017
Male T84 M M. £, fortis 10 14.99 + 3.47

—o— KVLI AP M. £ calamorum

259 Degree

2 24 48

i [] Time (h)

—a— R4 WP M. £ fortis
Sr b

2 24 48
F5f [E] Time (h)

B2 HRuFERFELH 48 h RAHSHHZL

Fig. 2 Changes of nesting degree in 48 h in different groups of Microtus fortis

a. MitE; b, HEME. a. Female; b. Male.

9.383, df=57, P<0.01, FE2b), #ilRm&
HREERI 2 0 UL B0, AR 07 B R E
FHIE SR AR ENEZSR (F=24303, df
=38, P<0.01), Hrh, 54 WAHHEMEA AR
ST (3.80+£0.08) 4y, BEETK
VLT A MEPEAMA ) (2.90 £ 0.07) 43 (F = 32.224,
df=18, P<0.01, K 2a); 54 Wbk
RS T N (3.40+0.08) 70, BEET
KA W FPREPE MR (2.60 £ 0.04) 43 (F =
7.963, df=18, P<0.05, K 2b).

AR 77 HE RV IV 2L A S AR F A e
T 22 5 R A P AN, 4844 T AHEVEA 4 (1)
LS 2 T R AR B SRR A (F =
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AR SRS A W v T LB AR I SRS, B
R RIEFNEE K (F=3.449, df=18, P>

0.05),
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TEIESE 144 h SN, ZR77 H B IE
ol 100 AE A A R B S0 110) 25 B I (1) 9 2 K
MEEM (Fy =15936, df=57, P<0.01,
Kl 3a; Fu =13.286, df=57, P<0.01, & 3b).
KITWE A 3 K E 55 S0 HR R B S E 27
9 (1642 +1.13) g, 484 WAEREH) Hibf E &
TN (21.80+£1.12) g, ~HHARENEESR
(F=7.113, df=38, P<0.05). Ht, 54
FREPE AR A28 (24.66 £ 1.75) g,
032 T RKILW R AR IRECR (15.68 +
1.67) g (F=8.356, df=18, P<0.05), ififg
240 T M A AN AR SR BB BEA P 2510 (18.95 +
1.22) g, W& T KL A 14 A 44 BT 35 B
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Fig.3 Changes of nesting material weight in 144 h in different groups of Microtus fortis

a. MEPE; b, HEPE. a. Female; b. Male.

(1716 £ 1.53) g, HEFRIABRZEKF (F
=0.569, df=18, P>0.05),
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=17.686, df=18, P<0.05),
RT3 BR A VLMV A 1A SR A )
5 H RIS 5 10 5005 55 G 2 TA] JEAH G 1t
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TP A SR SR A 1) BB B 45 5 R B 5 1)
PR ER Z WTCA KM (M P > 0.05, r =
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SRR RS (1) 2 5 R 2 [A) B B AT IR AR
Kt (KIS P<0.01, »=0.806, HEtE
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3 e
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Tofr () EE A A 5 i 2 AR B S i P B R
WFHE, RIMHBEAT R KILEAF AR
1T ARIZEIR I (] LU FR 2 WA K F8 4 A A
VR AR B AT LA T o B 5 ) R FH SR (1) e
715 484 WA EREE SR AL 1 58 ) U AT A
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ZE5s O EAT NS 2 R R I A
[F], 84 WA EPE R FH SA4 8 o T R,
T HRECE M B Re D H55 THEME, I A
BUERAT AAER] H S 1 RE 70 AR B S 1 Be
J7 T & ANAFAENE N 22 7
3.1 RFTHRHALETANEN
H 2 RJE (Peromyscus) WASHIFZIAT N

/D E LA 2 R s, L 32 A0 R0 1 52

(Weber et al. 2013), /N (Mus musculus)
() AT A 2 a8 A% R S R 2 21 PR 77 TH 1) 5% i)

(Broida et al. 1982, Keisala et al. 2007). HT
ANBSG U S IAT A TR A PR, AR A2 T
FREMR R, DRIt I DR 35 B A% Ol FE AR E 1Y)
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FEIGHR AR OREREE 2008), HAEALIIYELRE
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Barnett 5% (1954) KM, 1E-2~-4 CHINE
H, NRIE NIRRT AL 26 °Co PRITAR AL
1T AT A B EA A RO ge 14k, BLd
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SUEAT NI R I RE 2 e 23 A7 T84 b X (1) AR
iR (Microtus oeconomus ) B HE ¥ M (Sun et al.
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H R R R A B A 7 20 fRULE, HEPRE
H R ST SE B S, R H AR M AREEAT A .
3.2 FRJ5 H R IR SRR AT NI & Btk
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A Wt ek /b B & 19457 2% (Lee 1973, Vogt et al.
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f71E (Winkler et al. 1993, X3 2012, MiE
B 2014). /S R AE BHE RS O R A
PR IR T, Sl S0 A ) — M S sk
B8 (Lynch 1981), T4 1€ ( Eutamias
asiaticus) R A & RImIN 4 A2 I8 BUR T
W, DA R AR 23 (HMEE 2014). 5%
IR AR AL, IREEEURE, F—ME
B BB I R 2 BB R (Lynch 1974,
Weber et al. 2009), [l BA BT S L R R H 2
B SRR B AL T L RS T R oE R B K
13 (King et al. 1964), 7= 77 H R IX HAN T
PG EAHF B AL T 5, 18 2 RAVRHIE A
L GRR 2017), (HEMTEGESEAERH
25, Rl e AU iR B AR A A (R S 2013,
WIS 2013), [, —FfFEENAFEE
B, XEBTERE —EE0, XA T REIE R
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()48 2 WA HAA R B Ty, D mT w8
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TSN SO G VA e i £ (OO 1 1 = s I 27O =1
AR AR S ERAT AR REIR I [ AT, X 15
Fe 1% AL T BN IR I B 25 AR T, B
A7 HEBRMSEEAT NARRE? 554 WA R R
W HA RPN HEM G, X B RE
FON T RO AT SRR RS PR, E L
TR E ORBEPERE S I RE /7 fa A WA
HA R FRDURM IRE ), £ EWEERE
AL TR —RE Dy 7S ORI 8L, T BE K
SUNF 2R T7 B BR AR 44 A ) A A7 3 BB ART 7 ?
X i) AT R LR R A
3.3 RGTHRBRREMRALTAREINER
AT NRIL B B ZE R, K
JRVP R (Meriones unguiculatus ) W 58, ECE BRI
i ¥ % (Nyby et al. 1973), 1 & 12 K
(Onychomy torridus) WIEGFAH R, BIEEMEZ
e 58 5 22 B ) (McCarty et al. 1975); HEH R7E
XT A28 R AR 94T AR EIR B ) 22
R (PVTEE 2004). 7R 77 FH BRI ) iE R A
AN FER R EEESR, AR
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2014), T BEA MR REETR (Vogt et al.
1982), PRAE/NR MG U4 B4 ) ST AL (Lee
1973, Sun et al. 2010). JX P77 [ {4 i X W] e A
ZR 7 H R MR AN A0 B0 75 SREE BEAN R, AT
FEORTT B R SR AT A T RE H A 1 18]
ZE5. (AR REKH, KA RITTHRA
LA EAT N EA N 2R, 0 HKITE
MR EAT ARG ER, ZNE RS
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FE A4 WA BA LU AT A ST DY W] 2 i 1 — A 22
SR (BEZESE 2006). 2T 77 H R
P S AR BEAT A IV 22 57 9 A T AN, X
Toft 22 S5 B A WR 63k 7 PEANAR 55 ) R, ARk —

IR
3.4 RE

AW T 7R T 2R 07 FH R SR AT I3 7
B A TR R 4 Rk Y S EAT A LER
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J5 B BR A 4 W AR e AP SR E K, R
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B, — el R R FOR AR R AR,
A e e R R )R SR R ) R AR e A )
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v {75 B — 20 B A T
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RITHIER 5 ANE A 8 44 R AT 570
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RS A 1) . Bl K ZET,
bR AR AR 75 B R AT A 1) SRR VR
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HEAMEIEE (5% 2004), {EEEEJLIK
WS B FH RS N BRE S E T, 7] RE
FAAERERT £4 K00 R P AT 254500 2R 77 H R 9 30
FLAT AT B kK IR T PR NG S e 3 R g
th, FER SRR MIXSHETAH
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