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Relationship between physiological response time and age, geographical

distribution of captive forest musk deer ( moschus berezovskii )

WANG Yongqi*, LI Feiran
Shaanxt Institute of Zoology ,Xi'an 710032, China

Abstract; Based on the data of three captive populations of musk deer in different regions, 61 musk deers in Sichuan
Province, 23 adult musk deers in Ankang and 5 adult musk deers ( >2-years-old) in Fengxian of Shaanxi were randomly
sampled, in order to explore the distribution pattern of starting time, age, climate factors and musk yield in different
regions. The results showed that there were two peak periods in the physiological response of musk secretion both in
domesticated population of Shaanxi and Sichuan. The peak period in Ankang was concentrated in the beginning and the end
of May, which occurred frequently at the end of May, in Sichuan it appeared in the beginning and the end of June, which
occurred frequently at the beginning of June. With the increasing of age before 5, the physiological response of musk
secretion was intensive and obvious, and then tended to be flat with the increasing of age. The beginning of physiological
response of musk secretion in Sichuan was about 1 month later than that in Shaanxi, while the peak frequency was close,
and the physiological responses of musk in two populations were mainly completed within 40 days. There was significant
difference only among the groups in the later period of musk secretion( P>0.05). Nearly 11.48% of the individuals had two

physiological reactions in the season of musk secretion but the yield of musk was low, which was mainly over 8—9 years
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old. 9.8% male musk deer did not secrete musk and was mainly over 9 years old. The yield of musk had no relationship with
the stage of musk physiological reaction. The low yield group ( <10g) accounted for 18.93%, the middle yield group
( =<20g) accounted for 45.94%, and the high yield group(>20g) accounted for 35.13%, which showed that the yield
varied greatly. Temperature and illumination time had no significant effect on the duration of each physiological stage of
musk group, but had significant influence on the starting time of musk secretion, the musk yield was not related to the stage

of physiological reaction and the observed age group, but seemed to be related to the intensity of physiological reaction.
Key Words: musk deer; musk physiological response; distribution and regularity; age; geographical distribution
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JB5 7} ( Moschidae ) 21425 51 S5 FN B AT Mk B ) PR DA A7 A B R 0 A 3R IR LR — B A 32 %
T, B (MEAVRRAE ) rh il BV B A 7 i e AR AT MR BERER B 3R K R SR
P IBZE AE NEARSE T, B I 2 O SR T MR I 2R S A A W SR A e TR A YT
AR IR AR AN S A W 2 R T T T, 2B 3 ek 2 S [ R I S R BR R (4
IR RS ( Moschus moschiferus ) 53 A2 5 Ko W 84 A B 0, BB 2% Mg 265V BiF 5 1 A 22 30 T8 37 KBS ( Muschus
berezouskii ) ZEFF: Bz IR RN Z AR AL F5 78 M FH B 217 R S M P AR B 2 R 2 AR Ak, 1 R4 308 5k e A PR B AT 0%
PEWR S i S A i 4B R M I 35 22 I [ 0 s 0 7 A TR 7, 0 0 501 Ko A B s 30 L 1 U0 ot 9 e i R
TR, R WA I AP R S W) [ 2D AR A S W R R e, T U S A A M T R I
K JERAE 2P S BT R VRS BN T 38 SR K 5 I AT A A G 5 M I A B
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PR 38 N PR, 0 JBF S B 2 e bk 5 A5 JRy 0 A0 ol 3 465 4 R ) A5 2R 9 Ak 1 3 B 8 v A 7 1 e AR
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1 HRETE

1.1 e

I TFJE T 2008—2009 £ 4 H T H—7 H A 50 sh Yo I TBrE 2 A [R] #h 3A7 5 DI FRARE R
KU1 ASYIFEFPRE R FH 43 2 BEALH AR ( Random sampling) 7 U B3y 9 AR B (1 4F4 2 4F
A 3ARAE 4 4FE 5 R 8 AR 9 AFAE 10 4FAE 12 4F4E) 1 61 FUHEEARER s BEPY 2 b5 I8 47 AT I R A3 )
23 U5 5 H(HRX AR ) 60T 89 HAaRE & & 15w A B bRl i A B Ui R 45 1A (a] B 25 4
ST R s ) R B ELAE  RRRE RESRR 57:30—9.00 BRI EE I F R, 16:30—18:00 & i
TRl 22 SO LD 7B ( Concentrate supplement ) 55, [ FHAK K, 4 0K 5 B i BRHE 9 K ) 4% T et
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121 ARSI

JEG A A= B 3 (total musk-secreting period , TMSP ) 32 A= # By B e f5 (SR & VIKOKAT N S 2608 T3
PR SARAE) R 43 Ry W6 7 A B B 41 39) ( prime musk-secreting period , PMSP ) | 3 7 A B [ b %38 ( vigorous
musk —secreting period , VMSP ) & 377 A= B )z 1 J5 1] (later musk—secreting period , LMSP) .

PMSP BIRE G IF R 800 | I RETT Ih i e 22 58 A5 1 R (S HESS S Al 22 1) KA, R B R B R s> 2
B R R 1/2 B D YOKIE S BRSO ] 5 5By 21 (0, SEAURS IS R 2 8 b O 4 N AR A e R AR
R, NS FRRTS @I, B e 1P k2L,
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R R 580 W T 3 R 5e e A R B HL S K 1 (0 B S AR 6 58 73 B R kS | A A Ak B S T I
A B HDIR I 47, 2 P ARR O B B A ) o, 5 40 11 ) it A R 8t 1 AR R, 7 ORI DU 5, 7 9 L B 22 5 355
SERWAR 55 WA A 7 20 11 AL i S 44 D) 98 B A S AR 7 40 11 A, S5 il 2—3 W, H B 1 ORI 4 [ B
0.5—1h W& 1 W, IEH RS S AR WA A B0 91 A AR /D LR B 4% 2

LMSP RIJT IR KRB IS P4 2L R F 24 RE AMESIE S 517 MIKRE 2 IEH &R
B, RPN IR 2= PR R BUEA T IR B B R 5000 01 457, 26 9 B (75 B O RIR ) BT
78 g A A ERE (0 T B R FRAR U T, B A SO B R 4 T U6 SR B H A K IR
1.2.2  REEE

B R T R ], B v R Sy B N7 ) i P R b T ) T L g B (RS b TET 2 40—50cm Ak Ry
L) il SREEIC SRR 8:30 Ze Ay Je 14:30 Zedy, A5 IR 10d P02 3 0,88 3 U b AT I3 LY
AR Z A Rl R TS, BRI (U E T 5—6 H Oy AR EE , DU BB I E T 4
12 A R EE(FR 1) .
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Table 1 Temperature and humidity measurement of different musk deer fields

HH Ttem Ay Month

1 2 3 4 5 6 7 8 9 10 11 12

(Pl ViR |E/C -40 0 0.0 -30 46 103 139 150 153 143 8.3 -4.0 -5.0
Sichuan musk field MR 450  45.0 450 450 445 40 45 T30 680 730 55.6 44.0
RoE EE/C =50 -05 -3.0 35 9.6 124 144 115 123 4.9 -4.0 -4.0

B % 50.0  50.0 50.0  55.0 469 446 434 490 480 500 50.0 50.0

B mECc — — - — 136 16.6 — — — — — —
Ankang musk field MR % — — — — 9.3 95.5 — — — — — —

— FRAid

1.2.3  BHGHrk

K Excel 2003 #3} 89 FUMR T WA 7 AN [m] B B Hp 22t (8], JF 30 s U 1] 61 HEF A AR AL . SR T SPSS
22.0 BAEXHER A (age group) JNAEEE (adult musk deer) (>2 %) 5HMEF (bred musk deer) ( <2 %) b
Y I (O BB R ST 27224057 (One way ANOVA) | EHCH AR 1E 45 4 A FLAECHEZS
T MR XTSRS S AR IH S A 23 A, WSR FH 200 AR AR AR S8R ARG 35 ( Kruskal-Wallis H) |, I 3#E47 5 )5 B
XFHUEE , BCR 2 A7 FEARIESBUG I (Mann-Whitney U) | F 250, DU S 57 S BRI (B Ak 45

2 ER55H

2.1 PRIBRI A 3 S ] o3 Af A% e
BR AR MR A AE 5—7 A '™ i A AR LU A B NI AFME I 2 100 B ARG W), WA T AR AR A5
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Fig.1 The distribution of start-up time at different age groups of the male musk deer
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Fig.2 The distribution of the male musk secretion stage at same age
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26 H) 1k F 7 H BAJ(7 A 4 HZEEA) 1% 40d 7oty 46 2 DA e IR s (S A31 H—6 H 4 H)
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IR RE P ISR R B S 0T B A A 1) 4 5 i [ U8 I 5 40 TF 2545 5 ( Shapiro-
Wilk) , KEB/F N R AR ER G (£ 4)  BAR 2 el MORAEES /04, MOR FHAE S8 K AN FEAR BRI
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Table 3 Significance test of the duration of each physiological stage of the bred and the adult musk deer population
Giit i WA HE B R B B
HE B Statistic Physiological response stage of musk secretion
Physiological stage .
quantity PMSP VMSP LMSP TMSP
BFRE(n=14) EARD W=0.495, W=0.895, W=0.815, W=0.859,
The bred musk deer AR P=0.000<0.05 P=0.094>0.05 P=0.08>0.05 P=0.03<0.05
i 2(2,3) 4(3,5) 3(3,4) 10.5(8,11)
R H 28.93 29.93 42.02 33.50
JRAERE (n=47) EAK W=0.333, W=0.192, W=0.317, W=0.198,
The adult musk deer LI P=0.000<0.05 P=0.000<0.05 P=0.000<0.05 P=0.000<0.05
LRI 2(2,3) 4(3,6) 2(2,3) 9(8,12)
BedE 31.62 31.32 27.71 30.26
. U=300.000 U=314.000 U=174.500 U=294.000
) /T\,u ) ’ ) ’
fzfﬁh%t . Z=-0.565, 2=-0.261, Z=-2.901, Z=-0.606,
rgniticance fes P=0.572>0.05 P=0.794>0.05 P=0.004<0.05 P=0.544>0.05

2L WA B R L] () AN ] b 32 By BT ik 3 2 5 5 A I DI ARR 2 B TR AN [R] b Sl a2 B B A Wb 38 22 55 (S ld
F WHF L RS [ M2z B B T i 3 25 5 . XTI B VI S I S il (B AT 35 )5 P b s R B, AN () b 3
VF1] 06 75 49 3 0 52 I 1 22 S 2 () AN W 3 (KRG IE SR P>0.05) |, Wb 5 A s if ] 22 B DU 1| 22 57 .38 (P =0.01<
0.05) , ZHEGRHEZRANRE(P=1.00>0.05) , 1| 5RKEZFAEFH(P=0.526>0.05) ,

R4 TRMBEENE SRR MR 8 R

Table 4 Comparison of the duration of the secretion physiological response of musk deer in different regions

peiipicd St WA A= RN B Bt Physiological response stage of musk secretion
Population Statistic quantity PMSP VMSP LMSP TMSP
HE(n=23) S W=0.680, W=0.847, W=0.858, W=0.951,
EZA
Ankan P=0.000<0.05 P=0.002<0.05 P=0.040<0.05 P=0.310>0.05
LRI 3(2,4) 3(2,4) 3(2,4) 11(8,12)
BRI 43.09 30.46 47.54 40.15
RE(n=5) EAR W=0.771, W=0.881, W=0.883, W=0.961,
Fengxian LI P=0.046<0.05 P=0.314>0.05 P=0.325>0.05 P=0.814>0.05
i 4(2.5,4) 4(3.5,5) 3(2.5,3.5) 11(9.5,11.5)
BRI 53.00 40.00 45.40 45.60
I (n=47) EARL W=0.736, W=0.896, W=0.687, W=0.868,
Sichuan R P=0.000<0.05 P=0.001<0.05 P=0.000<0.05 P=0.000<0.05
E 2(2,3) 4(3,6) 2(2,3) 9(8,12)
BRIAE 33.91 41.48 32.54 36.14
2R I H=6.171, H=4.123, H=9.265, H=1.198,
Significance test P=0.046<0.05 P=0.127>0.05 P=0.010<0.05 P=0.549>0.05

EAN AR ' B ] 5 JEE R 8 A 5 2 6 ] B 23 BC I S 28 AS IR ST B T[] — 37 5.7 A Rl I A 1) 2R 78
el A Jr D' RS i) B JRLISE AN ] 14 2 2 IR D L ok R AT 00 A 0 40 U e i ) SR 4R, X AR AT 28K
P GORHR IE 25K 5 ( Shapiro-Wilk ) SARIEZSMEME (R 5) o B & I i R BEERE A RORARIE R 7041, inz
HAi BN R HAES R 2 Jr PEFEAS (Mann-Whitney U) K56, 2558 0 2 WA W 30] U1 FRp 2 i 1] 7 00045 A 0]
DR IC 2501, 00 25 7 Dl R RF [F) 5 6 R O TR -5 01 Rk IV 5 W R 1] 1 5 2 5
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K5 TRIEEERMES & EEMRIFLERERX R

Table 5 The relationship between different temperature, light time and the duration of physiological stage

&) 4 il i) . WA A= L N B B Physiological response stage of musk secretion
. . . SiiT e Statistic quantity

Orientation of pen farming PMSP VMSP
ARV % (n=26) IERSHE W=0.826,P=0.001<0.05 W=0.880,P=0.006<0.05
Eastern pen farming PE 2(2,3) 5(3,6)

BRI ME 24.46 25.04
V% (n=26) IESKL W=0.729,P=0.000<0.05 W=0.920,P=0.044<0.05
Western pen farming il 2.5(2,3) 5(3,8)

BREIME 28.54 27.96
AL U=285.000,Z=-1.046, U=300.000,Z=-0.701,
Significance test P=0.295>0.05 P=0.483>0.05

2.2.3 B R X A5 A KR AT

X 61 FUBRBS A A AR B O | % IRAT 7 SR BT 2 YR A A BN NG , 44 SO e )
11.48%(7/61) , HE 2 8—9 B LA FEFHIN (/5 57.14%) , Hovb 2 H 3 4F 25 BRI 0 055 77 , (H 75 AH % i
R (11.44g/ H) T4 5 RERAT = B = B 47 10g LR, 2 W7 AR 3 N (8] B £ 8—20d ; Bt 25 7 R [Al K
FE AR (=9 %), B ICHH 530 B 10 A 3 i o7 i 4 EL AR B0 B & 1) A 6 1, (34
WEIHEE 61 H1% 9.8% A A7 (FFEENAL WA P18 etk  ELIE SLR /D N ) o XTI 5888 77 Fr il 5%
(9 37 FUBE R IXAMERE ) , AR T i1 0.6—29.47g/ H | b SR B 75 77 ok /AU ) 280 0 W 7RG 3 84 2 7 52 B
F— 8 XAy B = 1, W 7= 2 S/ R LA T 8 SCHMAR A = BEm AN A 3 1, 4 8.12%, 7= &t 5—
10g/ FUE SCHARAE P= BRI A RE 4 2,05 10.81%, 72 & i 10—15g/ F0E O RS A P=REAN AR 13 H, 5
35.13% , 7" Fr it 15—20g/ HE OB R AT RE AR 4 1 47 10.81% , 77 Fr it 20—25¢/ HE SUR R AR B
MR 7 H i 18.92% , 77 Fr i 25—30g/ HE UMM = A = BERTIMEAT 6 H, 15 16.22% , 5 SR 200800 8% 1
HA®RE &I,

3 it

3.1 BRHEUAE ] A EOAS R B SRR R

T DCRUE AR AS EEYRE (N —L S YR R B LRE R S 55 MR B A G
FIALRETE o0 ) M0 R 7, A BG4 B A S R G0 TR B JE RN 45 b /N AR 35 55 s ) S A TR I e i 4%
B ASFERAAE , BRRF S B PR B AR RIS (4 A R E 7 A LA)) FROE B E R s A 4R i
BCHE S, SCHE I AR A BRALRE TS 2 32 USRS M B, ARG A T AN [R) b Sl bR g A A8 A B3 2l B2 R L i
[ 2s 25 5 S5 R BoRPEPEMRBR ML & R T 4 AR AL T 6 A LA), )IARERF LGS T 5 A T a), %
AREEFRT 7 A0, Wb AT A L O RS AR KR SR 40d 2247 A TRV FPRE I A B AEAE 2 A0 v I 0T A 45 38
5 KA IR AR — B, Hr P i BB R B A AR 5 R RS, HLO A B A R N & AR AE S A
31 HATA 95.87%,6 H i 4.13% ; DU R EAE 6 A %0, FLEFREMARS B 09 A S 0 & A7 5 H 31 H R 3%
A EEHERY 18.03% , KATE 6 H 3 5 81.97% ; BE VS RUE BRF b B BRI AE B W AE S A 1S H—5 A 25 H
100% ., WhFF A= FS W I Sl 1] 05 T 9 P A2 DU 1B 30d 2247 5 DU ARIEE AR AR SR 1 90 7 s W 30 0 7 IS sl A Uk
BEAF R 3G A T R R 55 2 DA e WA U D0 TG B S 1 R e | A e ROPR B 0 U AN ) 2 L B B B
T RAEFR AT, hh, HidbdbEs 31.7° i34k 2750m BYPY)1 B S5 Ab b 46 31.9° 4K 998m (k1Y %
[EEH 5 A0 LAEXARIR 518 9.95°C (13.6°C, # H22 3.65°C ;6 A4y LA B934 R 409 13.15C |
16.6°C , & 22 3.45°C , AR B T ik v & 6 Ay IR S €Y 5 Ay RREE . X FH—BHA
[vi) 5 ] L] 4m (8 2R 00 Pl <2 (5 1] PG ) 5 PG 0Bl 5 (s ) 2R ) A TR S ORI, 2% 390 Ve 000 Rl b= 7 DR PR A S
S IR TR AH A ZR P 45 1, AR BB 4 5 il 0.7°C ,6 WIS 1.5°C, JB e o 7 2 38Rz o7 1 308 4R
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& 3—5d, T ERBEE BT, 1048 HE TR B A A TSN I Sl R S BRI TR R R A
(AT , B RS T TRLEE o A b DX 5 I sl st 1) B (L5 0 0 A S0 5 52 B RIS A7 A DG B, 8 s s AR g
WA A S I Bl ) 5 A A DR TR A — 2 B 25 G 2R TR R4 B 1 N T s il s 6 A8 vl BE A 5 bR A~
PR A B N T R 2E A R T 8 7 1 A AR rh A B KO e 5 BBl A Jm R L BRI AR
3.2 UIFREFI A IS R AR BRI B AR i ) R 5 A 7 a5 Bk

T B 0 A A B oy R B A 7 (J0T) i AR AT BRBEAR AR B ) 7R O = R SR S A A R R
YIS AW A R Y AT AR bR s A SR R I () R A Tk —
ST, HE 7N AT 5 U AR I 45 A B B R 2 At 1R JE A Wl OG 2R | BRI 7 i 1 A0 T s B K, BB mp R I (7
I <10g) 7 18.93% , 778 (10g</=F i <20g) 7 45.94% , =577 B3 (7= 1 >20g ) 15 35.13% , b AR 12000 Ji
FEELA B B R, S TR 5% T R R MR B A 7= 2k X [R) Y [ 0—19.60g/ RS R[], 7= fi
S B A PR R I B AR AR, A MRS IR B B R AR B R A B D A T RE S —
E FOFHRE i 22 R O™ TR i B 22, HL = JE SR8 B MR = e 5%, 1 R S I B R RS T A 1 = e i
P TIZECR RS IS EOT R — 50, R RS HGEE T 5 FUMBE I A LR 45 5L R I8 75 1) 31 45
2 11.8d JEIHRLE 3.60d A 10.8d Mz M b FE 0] 26.2d, 55/ 2 BE SR MK IS A PR R AE 9.5 %5 T K, LT FE
SRR IG I, AT AT A 22N E] ( (1.000+0.756) d) BEHAFFLEIS ] ( (3.500+1.604) d) A7 J B 4722 (1]
((1.875£0.641)d) BB FFHARFLLRT ] ( (6.375+0.641) d) , Wi IRAFIF 5 4518 5 AW 58 25 54 TR ], RIVBR
WA SRR SR RIARRLAN , HAL B B K F ol TAF 45 3. LR & 7= i S i A R i [ R TR i 9 4518
] () 22 5, DR R AT g SO0y =X AR i 22 S iR oK P R A G A AR A [ b [ B
JE A AT S5 DA S i ] 2 B 5 0 )1 24 R B (P =0.01<0.05) , 3™ KAREA B BEPY 2 F25 800 4 01 5 )i
SRR LA, R BRI S S AR I R 25 S (I ) R I R R G 22 ] ZE A, PR
WA A B AN ) A R BERR R [R) 5k T BEAFAE — a2 25 57, (RN I B R 2 8] TG I I 25 031) , A () b 38 B A J%
AU TR AS D A B B AR RIS 1] 7 ThT B = (3 R | a5 PR R S A i R v TR o T A 1 0 A B
7 IR SRR )38 £ Az PASRAE , ol bt el ) 950 /N2 S A B2 a0t R 0 e A5 | RS R A A O I a9 i A
A P70 5 2 Bt 1] P8 2R V147 S8 7 O T A7 25 R PRI , 15 3 o A O AR 5 i 2 o0 A o A SO B2 17 9 )5 B
T HEp TR A R A P BB N TR, BLAh, AHIFIE I & BB I R 24 7 11.48% 414
TEAE 2 W E LG B2 B R 9.8% (n=61) Zi A7, 5 POME SRS B 55 i 15 25 B AF AT R 2R 90.30% (n =
732)  HHHAS AR 9.70% 3L R BHAFE IR — R (=9 %) TCH] 0 b A S M L JC iU s 7 R A5 4 Y
Ao A etk LR SRR /D i S, D DR R R AT e AR IO Al 559 45 5 R N il o AR e
RARR 2 B 5 A W e 5 A AR e A G 5 5 I D i, SR 380 98 7 sz 17 bk i 270 BY 9] 408 B A 4 i P il 3 A/
e B e — R AR

RS IR BOE: TR AR KRB T | BB Ry 35 I8 1 o0 P 4 v 2 RIH 25001 A 4R AL T B A S AL
R, SCHEFANP I AR AL TR URSERS B S B M I R AR A AR SR T B FRKOR iR 3R
A5 PR S5 R R AF 9 A L) 56 ZR 5645 b2 SR AR IO B A it (e AL b B 2854 B TR 2 A Bl 1 B i
KR BIRGRE i 7 R, (R B L R SR R B R sh W (R A S % 3
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