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Effects of Photoperiod and Melatonin on Nitrogen Partitioning and
Cashmere Growth in Inner Mongolia White Cashmere Goats
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2 Inner Mongolia Academy of Animal Science, Huhhot 010030)

Abstract: [Objective] The effects of photoperiod and melatonin on nitrogen partitioning in Inner Mongolia White Cashmere
goats in telogen were investigated. [Method] Eighteen castrated mature goats, 23-25 kg of liveweight, were divided into three
groups randomly, which were treated with different photoperiods, in each of the groups half of the goats were implanted melatonin.
Total deposited nitrogen (TN) was tested by general digestive and metabolism method. Body nitrogen deposited (BN) was measured
by isotope dilution technique of tritiated water at the beginning and the end of the experiment, fur nitrogen deposited (FN) were
calculated by FN=TN- BN. [Result] Results showed that there was a significant difference in BN and FN partitioning. Hormones
relative to nitrogen partitioning and body composition also varied with different treatments. As a result, there was a competitive
nitrogen partitioning between body and fur regulated by hormones induced by photoperiod and implanted melatonin. Corresponding
to increasing concentration of melatonin in goats blood, there was an additive cashmere in SDPP and implanted groups. Average
cashmere production was 338.83 272 g in SDPP and implanted groups, increased by 73.86%. The length of the new grown cashmere
was 5.95+0.26-6.32+0.22 cm, the diameter of new cashmere was 14.4340.28-15.034+0.51 pm, which was decreased by 0.1-0.71
um compared with the previous cashmere. Although cashmere break strength was reduced by 0.94-1.62 cN, it was still in the range
of textile standard. Overall, the textile value of new cashmere was up to grade A, except only one group fall in grade B.

[ Conclusion] This study has provided evidences that melatonin and photoperiod can be used to improve the cashmere production in
practice, the technique can be extended in Inner Mongolia and other areas in north China.
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Table 1 Experiment design and treatment
MT(Melatonin) KLy FOGHE SRS
Long daily photoperiod, LDPP Short daily photoperiod, SDPP Nature daily photoperiod, NDPP
JAE Implanted 3 3
AHEAE Non-implanted 3 3

TR B S R (S F R 1.86 mgkg! (ZHE Welch,1990)

Implanted dose of melatonin in the goats was 1.86 mg-kg” of live weight (Welch,1990) !
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Table 2 Dietary nitrogen depositing efficiency and partitioning ratio on cashmere goats in different treatments

b3 BAN MU N BN & PN St N BRI BN BT BT

Treatment N intake, IN  Total N BN L Body N N Lt Fur N BN Ll
(2) sediment, TN (g) TN /IN (%) partitioning, BN (g) BN/TN (%) partitioning, FN (g)  FN/TN (%)

Kot 891.7+31a 107.8+8.9a 12.2+1.50a 82.2+6.3a 76.4+0.46a 25.6+2.60a 23.6+0.46b

LDPP

KIEHAMT  913.2433a 146.8%1.1a 16.140.54a 97.4x1.4a 66.3+0.42b 49.5+0.26a 33.7+£0.42a

LDPP+MT

SR/ 896.8+39a 112.0+40a 12.2+4.09a 84.4+29.6a 75.7+0.62a 27.6£10.3a 24.3+0.62b

NDPP

HSR6+MT  938.5+14a 149.0+16a 15.8+1.65a 96.7+9.9a 65.0£0.67b 52.446.58a 35.0+0.67a

NDPP+MT

bt 949.1+12a 121.1+12a 12.7+1.17a 80.4+8.8a 66.3+0.64b 40.6+3.81a 33.7+0.64a

SDPP

FOGHEAMT  892.5+17a 151.6+40a 17.2+4.83a 96.1£24.3a 63.9+£0.79b 55.5¢15.7a 36.1£0.79a

SDPP+MT

FPEAE R 90 d WA LR R FRIAFE EZREE, AHRATREERAREE. £5H
The nitrogen partitioning in the table were in 90 days; Different letters within a column are significantly different from each other (P>0.05), the same letter
within a column are not significantly different from each other (P>0.05). The same as Table 5
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Table 3 Major plasma hormones in the goats in different treatments

Ab¥ Treatment MT (pg:ml™) PRL (ng'ml™) IGF-I (ng'ml™) INS (ng'ml™) LEP (ng'ml™)
KL LDPP 62.5+8.3b 28.5+5.38a 228.9+7.7a 13.24£0.93¢ 8.0£0.53a
KIEH+MT 317.6+28.5a 1.240.03b 174.1+4.4b 19.6+3.43b 7.240.43ab
LDPP+MT

HARGLH NDPP 67.7+14.6b 7.442.09b 197.24+6.8b 14.5+0.94bc 7.44+0.58ab
HARAMT 282.7+20.9a 3.2+1.18b 178.5+6.3b 17.6£0.93bc 6.5£0.41ab
NDPP+MT

%16l SDPP 87.9+14.1b 6.4+2.31b 185.3+6.7b 15.5+1.31bc 7.3+0.58ab
FGHAMT 332.5+56.2a 2.5+0.63b 121.9+3.6¢ 31.243.44a 6.2+0.44b
SDPP+MT

pY 0.01 0.01 0.01 0.05 0.01

R AT R WA FREE 2R B3, AR TRE RS, D BERE. R4

Different letters within a column are significantly different from each other, the same letter within a column are not significantly different from each other.

! Prominence degree. The same as Table 4
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SR T LLIE N . A6 R 25K T KR 4R
HAREHEA] (P<<0.01), KIGHAZAURN R 22 57
ANEF (P>0.05),

TEEIRARRI 4, MR AR PR SR A U L
. =MAFEDEREAAT, HEERMEANE
SRE I BC LA 23 S A KB IEAMT 41 (33.7+£0.42) %,
ARSI AMT 41 (35.0+0.67) %+ JEGIA+MT 41

(36.1£0.79) %, ¥ T[H—J6H 4 N A A2 16
ST ELB . BRAEIRAIAN B4, KOLIR+AMT A1 E K

JERHMT AR m TR LOLRA (P<
0.01), K6 IEAIHR B R AR B E S IC 7 1 L
YERN. (P<<0.01).

2.2 EAMBREIZBEALFERANRTS ERIYIE

Y5102 1B AL R B AN SR B ) OV
B, VIR BEMKNER. VIR EEERE KA HEE,
Bl & E Chair), IRPERKERELHEE, PHE
(cashmere), ZKEBIMNEKEHEETNEN, EERF
HRRS ) P ARG B T LR 2R, 94 10 Aprik Bk
Kermld, 11 A LG KRS, 12 A LT 1k
Ao A8 i A SRS T R AR K2R T e v, 17
DB A KAR I A LEA T FAT EOG D RE AR SRy
WA RS, AR PRI M WM B AR K, WK
FEARIE b A K. R BRI A A KT e ] (3%
FIWAT R, PRL. IGF-T et R BRIAK:, I
BAK, FEEENANEKLEE; MT WS
B, MEHHBFPUAR K, XS EERENARN
ks R,

M E RS BWEBUAEEVI LR, Bt
HEZH ISR A PR U o 2 AR 00 T S o B HL L o i)
MT /KFTHE, PRL. IGF-1 KRR % (K 3). M
L3 UTLIEH, KOG, AREIR BB R PRL
&5k 28.5£5.38. 7.4£2.09. 6.4+2.31, G
HRLESS T () i 0 7 ARG, FEAR DGR AR N, SR AR R
BEM T AL IGF-1 105 LRI RE (a3
PRL. IGF-1 & 51&E L& A % VIR M, PRL,
IGF-1 A BRAG, AR A e R, A% i &



1008 |k Mk R 2%

39 %

k> AR, G RRALURIHR BRI A MT 1K
SO 2 TH s, PRL IGF-T U 25 41, fE bR 2%
EJ7 5.

IE4h, INS I LEP ¥ S BBEAE MT 12840 ek
A, FGHUAIFIHEAE AR SR E 4] INS KT, LEP
KRR . INS HA IR & s /EH, INS
AT, AR A SN 1 LEP 83D 21
HERG T4 iR 325, LEP /KT FAK,  ARWG 2 g,
ARG L S AR DT S R . Rk, MT
Y PERRR A EDIoe & 12,

16 B K~F E, MT #1 PRL SHRK BRI A4 KK
BTGNS, MT B s ] LL#ER PRL X IXE
BEMIE], R R ERNOERKET, (REREBLEK,
HMSEBRAM A FEOGH 2 AL B 2L 25 41 LEP
AKF (R AR AT LA RS LEP %4 F Felii NPY frodmhl, $2
R AR, BINEERARR AT,

2.3 XEBFREBHRMHLFHEE KIH MR
=AU

HESRR AL BT W I, AEAR AR

R4 TRELEBEEFHTHLUFR~HE

Table 4 Cashmere production of the goats in different treatments

WA A FRBAK . A T AR E R 9B
K, 76 8 AXIL dRIGHT, Fe M IR Jikmek, %
PP, REAGIF I BAE WP, TR
(R4, NEPTLEH, FOCRFBIER R R
L2 P= R m I N T (285.7+35)~(389.0+54)g 1]
Bk, TR HCERINFE 9 (338.83£72) g, R
73.86%. 5 HARSAE T MSLEALL, A T8 T
— AN, BER S T YL .

B EGRBI & I BUR bR WK 5. WP LA
BT A SRS K 4 (5.95+0.26) ~ (6.32+0.22)cm,
EJsigE (2.12~3.29) cm, {HASRERI 454 Tk X}
LYK AR (=4.0 cm); HiA R4S A
(14.43£0.28) ~ (15.03+0.51) pum, 55 )5 284 LI/
(0.11~0.71) pm, X254 g5 GNPk PR
() BN (3.2440.16) ~ (4.58+0.43) cN (JHA),
H R LD 0.94~1.58 oN, [R—417F B R BLT
Yeom B hRE (3.2<B<<3.5¢cN) 24k, HE &gk
B A PALTYEMIFRIYE (=3.5cN). Ik, 2B 0T LIAEYS
LT N

W (2)

New cashmere grown

BT ()

Total cashmere production

Bl (%)

Increased percentage

Ab 7 RIETT (2)

Treatment Cashmere production before experiment

Kt LDPP 423.0+60a 0
KOG H+MT 459.3+58a

LDPP+MT

G SDPP 486.3+67a

FOGHAMT 393.3+33a

SDPP+MT

HAALH NDPP 512.0+36a 0
H ARG E+MT 496.0+23a

NDPP+MT

P34 Average 461.7+80

312.3+42a

389.0+54a

285.7%35a

368.3+30a

3388172

423.0+60b 0
771.7£100a 68.0
8753+ 118a 80
679.0 £ 46ab 72.6
512.0+36ab 0
864.3 +54a 74.3
687.5+116 73.86

R5 ARMEEHRNAEKE. HE. BERNTMW

Table 5 Effects of photoperiod and melatonin on cashmere length, diameter and break strength

AR 28K Length of cashmere (cm) #Hf Diameter of cashmere (pm) 3% Break strength of cashmere (cN)

Treament e i B W B W
Original New born Original New born Original New born

KICHAMT 8.07+1.08a 5.95+0.26b 14.88+0.15a 14.77+0.35a 5.91+0.55a 4.58+0.43a

LDPP+MT

fEIGH SDPP 9.46+0.81a 6.17+£0.20a 15.46+0.37a 15.03+0.51a 5.33+0.15ab 4.39+0.43ab

HEEAMT 9.02+1.60a 6.20+0.29a 15.14+0.63a 14.43+0.28a 5.29+0.61ab 3.67+0.28bc

SDPP+MT

HAREAMT  9.41+0.05a 6.32+£0.22a 15.40+£0.37a 14.83+0.22a 4.82+0.23bc 3.2440.16¢

NDPP+MT
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