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Effects of melatonin implantation during cashmere non-growing
period on the production performance and plasma melatonin
concentration of Inner Mongolian cashmere goats

LIU Ying, ZHANG Huan., DUAN Tao, WU Ziyuan, LI Yan, ZHANG Wei"
(College of Animal Science and Technology, China Agricultural University, Beijing 100193, China)

Abstract The study was conducted to investigate the effects of melatonin implantation on cashmere yield, length, fibre
diameter and plasma melatonin concentration of Inner Mongolia cashmere goats during the cashmere non-growing
period. Eighteen 3-year-old, female.half-sib. Inner Mongolian cashmere goats with similar weight and cashmere yield in
the previous year were randomly assigned to two groups (n =9) including a control group and a melatonin implantation
group that was implanted with melatonin on May 15th and July 21st,respectively. Cashmere growth was observed, and
the cashmere fibre samples and blood samples were collected monthly following implantation until the end of the
experiment on September 29th, 2014. The results showed that: 1) Melatonin implantation on May 15th initiated
cashmere growth ahead of schedule in June and the cashmere growth in all of the melatonin-treated goats was initiated

in July.2) The average length of cashmere in melatonin implantation group was 34.95 mm in June. However, the growth
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of cashmere in control group was not initiated. When the length of cashmere in control group was just up to 22.45 mm,

the treatment group reached 57.51 mm,which was significant higher than the former (P<C0.05) . The administration of

melatonin had no influence in cashmere fibre diameters (P=>0.05).3) The concentration of melatonin of control group

increased to its maximum in August from June and July of the melatonin implantation group,which decreased to normal

level in August. The melatonin concentrations of melatonin implantation group both in the daytime and nighttime were

significantly higher than those in control group in June and July (P<C0.05),and there was no difference in August and

September (P>>0.05) . The data indicated that melatonin implantation after combing could increase plasma melatonin

concentration significantly and induce cashmere growth.

Keywords Inner Mongolia cashmere goat; melatonin; cashmere production performance; plasma melatonin concentration;

non-growing period
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Table 1 Effects of melatonin implantation on the cashmere length and fiber fineness of

Inner Mongolia cashmere goats

I gE| 7 Ay K E/mm 9 A KE/mm 9 A4/ pm

Item Length in July Length in September Diameter in September
MR 2H Treatment 34.95+4.32 a 57.51£5.25 a 14.57+0. 21
X} HE 4 Control 0b 22.45+1.54 b 14.9740.17

RV AR 7B RN 25 57 0.3 (P <0, 05) (AR FRES B FBERIRFE 0. 05 K E W EES. T

ELR

Note: Different letters within the same row represent significant differences at P<Z0. 05 level while same

letters mean no significant differences. The same below.
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Table 2 Effects of melatonin implantation on melatonin concentration in plasma of

nner Mongolia cashmere goats in the daytime pg/mL
EPS 6 1 7H 8 A 9 A
Daytime June July August September
HAE 2 Treatment 51.6042.65 a 54.82+1.75 a 51.6742.49 47.61+2.06
Xt 20 Control 43.474+1.53 b 46.01+1.49 b 47.814+1.87 46.99+1. 94
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Fig. 2 Effects of melatonin implantation on the melatonin concentration in
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Table 3 Effects of melatonin implantation on melatonin concentration in plasma of

Inner Mongolia cashmere goats at night pg/mL
hib P 6 H A 8 H 9 A
Treatment June July August September
A2 Treatment 81.61+t2.41 a 85.74+1.59 a 82.55+1.95 74.87+2.05
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1.0 em. LA EBFFEE R AN [R] d A g = R
SR A A R R S RE R R R EE Y S S ROk H R
™ 32 B G A il R R TR R it I R] ) R

M2 FR 3 AT LA 76 6 A7 Ay BAEA W, ZEARHR P I A AE 9 AR AYF B S X
FIRFIRA M IR R R & ey B m T Mgt 35,06 mm, H 2 210 L F 5040 o 2% 5+ .
(P<<0.05) .1 8 119 H#y 2 4 18] 22 7 A 3% (P> P PEIMEUS 2 U AR AR TR R RE AR 1 N 52l 46
0.05), =R AE AR AR UM B8 78 2EACIE 3K G X 2 i . BE

concentration in the plasma of Inner Mongolia

cashmere goats at night



5 33

XUFLAF Gl 3 T K S0 ) H AR AR R 308 R 7™ 8 BE R I K R PR3 R A S 69

A AR R S R 4 B L I EAS S SR A

Kloren % IA Sy, 5 1k it F AR B R 5 . 1 T
I 3% b R R R VR TR S5 EIUA A K H
W N P EUE KA I (BB — kA= 80 . BEF
I AR S B 2 A B IA S SR AE AR K S 5K g
I 20 B[R] PSR A R AT I AR PR R KO
FE SR AR PR R K 40 6 A R AIE L T RE & A
PRGNS B AR G 4 L e Ak S R
Y. ARIFTREE R FWIEINGG 2 WA B R
REA AR S Lo K B I BLAE 9 H IR 56 45 g
IR BB G FT —k AR SR 4 DR HE I L ISR 2
U AE i SR R AE — R R R R AR Y Ll AR
Ak & .

PR LG N E R —. 8
A BB AU 2R X L 2 0 AN I 5 e Y BIE AR 2 SRR —
. A WF5E R ITE P9 BE A S0 2R R R I 2
B8 I ol R P 2R s o L A R R s Tk P 52
LERUESS DR S & ORISR S
I 1 < TN X2 1 1= RN W Y
TR — 3, AT e 5 1L SRR R A B B G
ARG BT AE Al 7= S0 MR . A R e B A
2 /> J3 B R) P R R o e DT A 1 00 5 OE K 4R
BRI $2 . IF A5 ) fe 2 SR 0000 o O
3.2 HMNEREHEXNARHALFEREH LA E

sEA

R 1 S | S e i B 11 B U ) e U L B
1 FH o 38 2 A B X 2 L 2 A 7 P R Y R ), 25 2R
F Y O IR AT DU e Ll AR 40 BV 7R 4O T 3
AR PR 2 AT O L SR 0 R I 4 O R
e R T 3 LA A AR P R L 0 B R 1L S SR
Ko H—EE R BB AET B
F ARG IR AR g% B 2R KT AR, Y k48—
8 H P A R ) R IE R Y 11 Ay AT & 8 A
AL EAE 811 T O A B T R A, 48
ERER N 10. 9% H A4 B 1w A KL,
FEARE .7 AR A MO K 1 3~4 cm, i
XL LSRR SR R & . W B S e A
WX 3 A TA] SR 0 G002 AT R R S AR R G, 1
HEZH TR IR AT 4R 2 A A i &, 5 A 86 45 o —
B0, 8 B 4R S A AR R R A S A S R i
AR TS & k2 40, Nixon %55 i 58 &
PAE A Z 04T A IR AR PR 3R A B AR IR 0F Ik K B 4R
LR IR A XL T R B iR R k.

A o R B DR IR AT T R S A 0 U R T
Y15 U T A A A 2% B 3D 4 R [ L DA T 84 o i S

3.3 SMNERARBAEN MR E S WL F MR AR R
FRERNZ M

BT RS SOCESIEN THAE RS, &
Z2 R 7 A AR AR SR AR 53 DA R R T
ECEIIENTIESS 7i0EE 8 NN i i PSS T ECR 3 3
SR EEN RN . HERE ORI R R KA,
F I K i B 3 B G 0 53X B TG 8 R 4 A S
X BRA BB B Y A WA R T AR B . X R4 A 6
J3 A3 B 1l 5 e R B R R R T R (A Tl
WA D EZS MR 2N 8 H A s, —
J7 T AJ RE AR SRR 0 23 WA A N 55— T T
A BB B AE O, B RR R R 4 W S R LR i R
— & I [B] 04 B2 A7 391, A BB R 3l SR AU . kg
HAE S5 H ) R AR R PR T I P R BRI R K
o AR RRAE LA R B KCE TR 6 R A RE S
Bl R 3 2 G B B 175 e pIL ] OA o B
— AT

ERCA R AR R R I R . BR B AR R
AN o ) 2 S /N R S 2 AR BE 2 I 3K AR
RN R AL & B B E A [ S RS
RN FEEAE R AR B R & iRk k29, 56,
36. 38 Fl 33. 41 pg/mL; 7 Mg 4K K K 108. 57,
129.17,117.17 pg/mL, 5H5AL 5 45 R A0 — 3. T
TR HILAR 2 0 2 %o R 2 R R 1 R T R B VR B Y
FHRK. BLAh ARG I 1 2 48 R R vk AR
fEIX 6] Sk 43,47 ~ 47.81 pg/mL, T ¥ A4 4H 7F
47.61~ 54. 82 pg/mlL 2 [8] 48 fk, & 8] ¥ 78
80.00 pg/mL ZEA4 A8 Mk, & 7 IE 261 [l BR 7E N 52
F LT 6 )7 AR A A A5 AR R X R A
TE6.7.8 A AR a8 B R & EIRIKRH
19.88.21. 89 Fl 31. 49 pg/mL. H # 4 HK KN K
20.51.,49. 80.63. 22 pg/mL, BRI EH N
o FLSEURE A [E) 388 0 A AL A AT B2 H T3 D
HHATR DL A I 1) 22 i i 2= 7. £
PR FEXT PSR L 2 E 7T i B R A B 5 R 3, %
PR AEA A] i 3 rh B B & B 29 R 106. 09 pg/ml,
TN 25 4o 4 P 3% 25 Ab P )5 3k 3] 357, 86 pg/mL. T
AR 3 A X A7 A i K P R R R R &
B TE H ARG RRAAE T X B2 7 ] 1t 2% v 4 SR 3R
& 7~30 pg/mL, ¥ 17. 34 pg/ml, M AR R



70 bR R R R

2019 4 55 24 &

LU M P AR SRR & RN E) 180. 61 pg/ml. -
PTbm 9. 42 A% B R nT o 2 e A A 2R R
JE o AR ok R 2 it e R R R S R e T
17 MR 2 194 9 B SO IR T I B e A
T30 AR 2 X R 2 A PR R A R R T B AR
AR A 2 5 T B R T T vk L R i Ak
FUARPRE AN 6] i 3, 5 A BED ) 1 38 0 il g 15 A
IR AR BT A A5 AF b g AR L. PRt 25
A L BT R W] L A 3K b PR R e S R PR
WG 7k Bl W L BRI T 1 S AR ROC &

4 #F it

M5 AL NS 1% 2 mg/kg (BW) B3 &
FANGUR 2 YOHAR AR R L BB = I 2% v i 2R 3k
ENUN AN YR SO R (WA T o B N SN
SR G BE L LB B G . DX L RE AT 54 v 4
ARG

523 #k References

[1] Mecdonald B J,Hoey W A, Hopkins P S. Cyclical fleece growth
in cashmere goats[]J]. Australian Journal of Agricultural
Research ,1987,38(3) :597-609

[2] Todini L, Terzano G M, Borghese A, Debenedetti A, Malfatti
A. Plasma melatonin in domestic female Mediterranean sheep
(Comisana breed) and goats (Maltese and Red Syrian) [J].
Research in Veterinary Science ,2011,90(1) :35-39

[3] Dicks P,Russel A J F, Lincoln G A. The effect of melatonin
implants administered from December until April, on plasma
prolactin, triiodothyronine and thyroxine concentrations and on
the timing of the spring moult in cashmere goats[J]. Animal
Science ,1995,60(2) :239-247

[4] Teh T H,Jia Z H,Ogden K D. The effects of photoperiod and
melatonin implant on cashmere production [ J]. Jowrnal of
Animal Science,1991,69:496

[5] Kloren W R L, Norton B W. Melatonin and fleece growth in
Australian cashmere goats [ J]. Small Ruminant Research ,
1995,17(2):179-185

(6] Mg B Mo, B0 L. B8 IR 20 PR 52 B0 1 1L = A R A G 12
g R KGR L] S A 1994,29(3) :46-50
Liu J C,Gui R,Zhao Q S. Effects of melatonin on the cashmere
growth and production White cashmere goats [ ] ]. Chinese
Journal of Zoology .1994,29(3) :46-50 (in Chinese)

[7] Mg B, JrpsL, 77 Rk, 0 IR 20 op [ 9000 = 78 3R A G0 12 4%

[8]

L9l

(10]

[11]

[12]

[13]

[14]

ARG R P2k 1998,33(3):9-13

LiuJ C, Yin X Z, Fang T Q. Effect of melatonin on the
cashmere growth and production of Chinese White goats[ ] ].
Chinese Journal of Zoology,1998,33(3):9-13 (in Chinese)
WISCHE S R BEAR S 3K UC, VF /T 0] A0 i, ) /0, SR AL A
£ IIE SE A A Ry S 1 R [ PO S NaCaet 37
RS LT, Rl K 2% 444z 2015,20(3) :121-128

Chu W S,Liu Y,Duan C H,Xu J H,Liu S F,Liu S Q, Zhang
W. Effect of melatonin implantation time on cashmere
production of Inner Mongolia cashmere goats during the
cashmere non-growing period[J]. Jowrnal of China Agricultural
University ,2015,20(3) :121-125 (in Chinese)

O’Neill K. Litherland A J. Hamilton G. Melatonin for
cashmere production in breeding does[]J]. Proceedings of the
New Zealand Society of Animal Productions 1992, 52,161~
164

Kléren W R L, Norton B W. Melatonin and fleece growth in
Australian cashmere goats [ J]. Small Ruminant Research ,
1995,17(2) :179-185

Wuliji T, Litherland A, Goetsch A L, Sahlu T, Puchala R,
Dawson L J, Gipson T. Evaluation of melatonin and
bromocryptine administration in Spanish goats II. Effect on
seasonal cashmere growth, yield and fiber characteristics of
does[ ]]. Small Ruminant Research ,2003,49(1) :41-49

TG ARHE KA FLAE IS, NI 98, BT A5 BRI R X A ST 4
W27 SR P RE A R M L) ], b [ 3 Bk . 2007,43(7) - 32-34
Yue C W, Zhang W, Kong X H,Liu H Y, Jia Z H. Effect of
melatonin on cashmere performance in Inner Mongolia White
cashmere goats[J]. China Journal of Animal Science ,2007 ,43
(7):32-34 (in Chinese)

ERRAR P TG L PN T D Y. O R AR SRR X N 52
R L A RS BRI G AR 0 L. ROl R 2006,
39(5):1004-1010

Wang L F, Lu D X, Sun H Z, Zhao X Y, Shan D. Effects of
photoperiod and melatonin on nitrogen partitioning and
cashmere growth in Inner Mongolia White cashmere goats[]].

Scientia Agricultura Sinica, 2006, 39 (5): 1004-1010 (in

Chinese)
BTN R AT AR R N 0 L0 2 A0 R AR R R M R A OGS R

Wi BRI SE LD L WA R - A 52l R0k K5, 2010

Chang Z L. Study on effect of constant-release melatonin
implants on the cashmere growth traits of cashmere goats and
related gene [ D ]. Huhht: Inner

Mongolia Agricultural

University,2010 (in Chinese)



5 33

HUEAE Gl 3 AR A G000 T AR AR S IR 3 0 0P R L A B R R R S 71

[15]

[16]

[17]

BRI A TR O A S0 AR SRR Bl R A P Re R R [T .
B 4. 1995,31(4) :8-10

Jia Z H. Effect of photoperiod and melatonin on cashmere
production[ J ]. Chinese Journal of Animal Science,1995, 31
(4):8-10 (in Chinese)

L8 BRI R T AR FLAE T N R
Bl o BT M KA AT 5[] ). 3h & 35 o 4.
2005(2) :33-37

Niu Y B,Jia Z H,Lu D X,Guo B L, Kong X H, Wang R L.
Study on dynamic change of cashmere growth of grazing
cashmere goats [ ] |. Chinese Journal of Animal Nutrition
2005(2) :33-37 (in Chinese)

AR P BEAT AR BENE Ik B FLAF I L BAE . AP IR AR R R
X 2L A B G P A e A S L ], P AL AR AR R A 2
H SR B 2F R . 2011,39(6) :49-54

Yue C W,Sun M H,Zhu X P, Zhang W,Kong X H,Jia Z H.
Effect of melatonin on the monodeiodinase activity in skin of

cashmere goats[J]. Journal of Northwest A & F University :

[18]

[19]

[20]

Natural Science Edition ,2011,39(6) :49-54 (in Chinese)
Nixon A J,Choy V J,Parry A L, Pearson A J. Fiber growth
initiation in hair-follicles of goats treated with melatonin[]].
Journal of Experimental Zoology »1993,267(1) :47-56

Wk R AR BN HE . A [a] 403 5 0 b 4 R R 1 Z= 1 1 OB I A
MABIEL)]. K AR, 2005,26(1) :35-38

Chen Y L, Zhang X H. The seasonal and diurnal changes of
blood melatonin in different breeds of sheep[J]. Ecology of
Domestic Animal ,2005,26(1) :35-38 (in Chinese)

AR Sl HER AR AR R IR P B L S A A I
7 BYCE RE 1 5% M) R 422 1 9F 58 (DL RS R 2 A 52 ol Al
K2,2005

Wang L F. Effects of photoperiod and implanted melatonin on
nitrogenous compounds partitioning, cashmere growth and its
manipulation in Inner Mongolia White cashmere goats[ DJ.
Huhht; Inner Mongolia Agricultural University, 2004 (in

Chinese)

WG MR AR



