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The changes of hair length and pelage thermal insulation in captive female

squirrel, Sciurus vulgarize manchuricus , during autumn molting period

JING Pu, ZHANG Wei®, HUA Yan, LIU Wei
Northeast Forestry University, Harbin 150040, China

Abstract: Pelage is one of the most important characteristics of mammals. The research about the association between
molting and environment is an important aspect in the study of animal ecology. Mammals’ autumn molting is completely to
taking off their summer hairs and growing rich hairs in winter. But the quantitative studies of thermal insulation of animals’
pelage which was changing in the autumn molting process have not been involved. Our objective was to find out the
relationship between characteristics and heat insulation of hair in squirrel , Sciurus vulgaris manchuricus ,that is molting in
autumn. In order to study the association between hair length and pelage thermal insulation property, we measured hair
length and tested thermal insulation of skins of 27 female squirrels ( Sciurus vulgaris manchuricus) (twenty-five adults and
two subadults) during autumn molting period. The hairs (5 intermediate guard hairs and 5 undercoat hairs) were sampled
from the mid back of each skin and thermal insulation was tested at the same site. Results showed that 1) with the
progression of autumn molting, the pelage thermal conductivity decreased in association with increment of winter hair
length, and reached stable at the end of hair growth. 2) Significant positive associations were detected between pairs of four
hair indexes namely the length of intermediate guard hairs, length of under hairs, root of medulla-absent proportion in
intermediate guard hairs and under hairs (P<0. 01). Meanwhile, these four indexes were also significantly negatively

associated with thermal conductivity coefficient (P<0.01). These results suggest pelage thermal conductivity is effected by
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the thickness of under fur. In conclusion, the results reflect the specific changes and interrelation of hair length, the extent

of growth and thermal insulation in the every time stage during autumn molting period.

Key Words: Sciurus vulgaris manchuricus ;autumn molting ; thermal insulation ; root of medulla-absent proportion
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M1 09 H 25 B REMARMEMABCEIER K (5.72+0.22 ) Wem™C™",12 H 5 HREMHA
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T AF B8R R[] A 18 7 SR £ H AR AS ] (30 1 i 2 S8 d 35 (P<0. 01)

F1 ENEMREBEBEREARENTEE
Table 1 Mean of the heat transfer coefficient (HTC) of the buttock pelage in different time phases

R R RSEAL B
Collection date Mean+SD Collection date Mean+SD
/(Wem*-C™h) /(Wem*-C™) /(Wem?-C™)
09-25 5.72+0.22 10-03 5.5410.21
10-18 5.06+0.08 10-23 4.86+0.16
11-08 4.34£0.13 11-14 4.32:0.22
11-25 4.2450.11 12-05 4.01£0.13
12-15 4.030.18

B1EME, N9 H25s HE 11 A 8 H, HEALHRA
BRI, R EREI B, 11 H8 HE 12 H 15
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BT K43 518 (5. 81£1.20) mm (4. 46+0. 64) A Collection date
mm, 12 A5 ASMHEECEAGACER B g ) Lo b s nemmE e R
BT R F B E S350 (22. 02 £3. 34) MM Fig 1 Trend graph of coat heat transfer coefficient in back hips
(15.10£2.39)mm, P9 H25 HFE 11 A8 HAYH AT from September 25th to December 15th
GBI K K ES 90 10.93mm 7. 74 mm, i 11 A
8 HZ 12 A 5 HIRAH4T BB MK E 5108 5. 28 mm 2. 90mm, X UEH] A T FRIEME 10 41
B BB A 11 H Ok,
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PE—RBRBREEIHE, B R BRECRERAERK™ 0 WE 3 ] WL, Pis BT B BB AR TCHE BLRE
AHY FL AR IR ), ot 10 H 18 HAEBAR B I TCHEBAEA R LA S MA R AL, 908
HE AR TCREREA T LGSR FHET 6, Ho 11 A 25 HE B BRI HLHSER)E 100% |, AT R A K
R R FIE T, 212 S H B METERCE R AR,
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10-18 -
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x2 BENEHRFERHENMAETKENEHE

Table 2 Mean of the length of the newborn intermediate guard hair and undercoat hair in different time phases

BeAt B/ mm HEKE/mm
KRAEHM length of intermediate guard hair( LIGH) length of undercoat hair( LUH)

Collection date TR bR VbR 22
Mean+SD Mean+SD
09-25 5.81£1.20 4.4620.64
10-03 7.97+1.29 6.75%1.65
10-18 10.76+1.32 8.75£1.77
10-23 12.63£1.97 11.21£1.93
11-08 16.74x1.71 12.20+1.55
11-14 20.98+3.07 13.55+0.82
11-25 21.38£1.90 14.96+2. 45
12-05 22.02+3.34 15.10£2.39
12-15 22.13+2.41 15.00+1.27

®3 BHEMEREBHRHEAEHAERETERERLILG

Table 3 The proportion of medulla-absent region in intermediate guard hair and undercoat hair root in different time phases

RREE BT BB BB % BRI MBI %
Collection date Proportion of Medulla—absent region in Proportion of Medulla—absent region
Intermediate guard hair root( PMRIGHR) in undercoat hair root(PMRUHT)
09-25 0.00 0.00
10-03 13.33 13.33
10-18 20.00 33.33
10-23 26.67 46.67
11-08 40.00 60. 00
11-14 73.33 86.67
11-25 93.33 100. 00
12-05 100. 00 100. 00
12-15 100. 00 100. 00

3.4 LRFE B BB BARTCHEBAEAS L] Z (Rl A AH OGP

H 2 4 LA XEFA RIS SR RBCSHA B R BB BB RO L p] ERKE HREE
R B JCBEES o DU AR R bR S B 2 UM 9E (r, =-0.930 ., =—0. 847 .r, =—-0. 894 .r, =—0. 869 . P<0.05) , 1fij
Pest BRI BB BRI IICHEB LG SR B S5 BAR I TCHE B LU A1 0P bR T s 0 5 22 dd 2 T A
HK(P<0.05), T TR EMEMR L BICEEREA T4 KNP B AR BoE ik, L2z shy st
ERESHERKEH R B E A, M4 BRKE ST K E B EAMHCH, 88 0] D=4 E i 19 (R IR 1R
FHPO b SR A A1, 33 th 2Bk 2 B IR BRR 17 30 7 36 ¥ 7 A9 A A% 17 SR LAY — vl 25 e B R A X5

x4 BEIDHEBUHERERBEXE
Table 4 The correlation of the parameter of the pelage in the middle between mid back and hip

PR BEEFE K ft EER TN ki
Pearson correlation coefficient LIGH AHERL LY LUG AR L]
’ ’ R PMRIGHR PMRUHT
LI FE HTC -0.930** —0.847 ** —0.894 ** -0.869 **
Pekt B LIGH 0.974 %" 0.700 ** 0.980 **
g BAR TOBEEL L ) PMRIGHR 0.916 " 0.967 **
HEKE LUG 0.960 **
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PRI AR AR, PR AR AR O MR 2257 ARSCIG AT ST Xt 4 ok 27 HOMEPERA B (25 HOAA,
2 HOWE AR ), Horp 10 A 18 H SR FE A MR 5 W B AR 19 8% BAZ R E 550 5. 06 Wem™-C™' . 5.63
Wem™-C™ 11 H 14 HRFER SRS W AR B BAA R B R 4.32 Wem™C ™ 4,51 Wem™>C™" LU
P BAR SR . TR —RAEERT1R], WA A A PR BN T A A, AR RS T A, PRI s
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