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Hfects of photoperiod and implanted melatonin on nitrogen partitioning
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Abstract Objective: This study investigated the mechanism of photoperiod and melatonin on nitrogen partitioning in In-
ner Mongolia White Cashmere goats in telogen in order to regulate the nitrogen partitioning between the body and the
fur, further to promote cashmere production. Method: 18 castrated mature cashmere goats, 23 25kg dof liveweight ,
were divided into three groups at random, which were treated with different photoperiod(long daily photoperiod, LDPP;
short daily photoperiod, SDPP; nature daily photoperiod, NDPP) , in each of the groups half of the goats were implanted
melatonin. Total deposited nitrogen A N7) was tested by general digestive and metabolism method. Body nitrogen de-
posited (A Ns) was measured by isotope dilution technique of tritiated water at the beginning and the end o the experi-
ment @ Ng = Nge- Ngg) , fur nitrogen deposited (A Ni) were calculated by the formula of A Ng =A Nt - A Ng. Results:
Results showed that : 1) the hormones relative to nitrogen partitioning and body composition varied with different treat-
ments, the level of MT, INS were increased with the declining of photoperiod, implanted groups were higher than those
o norrimplanted groups, there is a strong interaction between SDPP and melatonin implantation; PRL IGFI LEP

showed a reverse diversity way toMT and INS. 2) thereis a significant difference in BN and PN partitioning in the differ-
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ent treatments of photoperiod and melatonin. The FN partitioning were increased with the declining of photoperiod, im-
planted groups were higher than those o norrimplanted groups, the minnmum and maximum percentage of nitrogen in
LDPP and SDPP+MT were (23.6+0. 46) % and (36.1+0.79) %, respectively. Thereis a strong interaction between
SDPP and implantation of melatonin; while BN partitioning showed a reverse way to the photoperiod and implantation of
melatonin; 3) body composition were dramatically changed in different treatment, body fat percentage were increased
with the shortening of photoperiod, implanted groups were more than those o nomimplanted groups, there is an in-
tensely interaction between SDPP and implantation of melatonin in body fat gain, the minimum body fat in LDPP was
(14.16 £0.59) %, and maximumin SDPP+MT was (24. 67 + 1. 41) %. On the other hand, body protein, body water,
and body ash percentage were on the other way round. 4) There is an additive cashmere production of (338.83+72) g
in SDPP and implanted groups, averagely increased by 73. 86 %. The traits of the new grown cashmere were all felt in
the range o textile standard. Concluson: This study provided evidences that melatonin and photoperiod can be used to
regulate nitrogen partitioning, modulate cashmere goats body composition and improve the cashmere production in
practice, the technique can be extended in Inner Mongolia and other cashmere goats raising areas in China.
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1. 86 mg/ kg(Welch ,1990) [4 1.8
1 1
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Table 2 Mgor plasma hormonesin the goatsin different treatments
MT/ (pg/ mL)  PRL/ (ng/mL) IGF-I/ (ng/ mL) INS (ng/mL) LEP (ng/ mL)
(LDPP) 62.5+£8.3 b 28.5+x5.38a 228.9+t7.7a 13.2+0.93¢c 8.0+0.53 a
+MT (LDPP+MT) 317.6+£28.5a 1.2+0.03 b 174.1+£4.4 19.6+3.43 b 7.2+£0.43 ab
(NDPP) 67.7+14.6 b 7.4+2.09 b 197.2+6.8b 14.5+20.94hbc 7.4+£0.58 ab
+MT (NDPP+MT) 282.7+£20.9 a 3.2+1.18b 178.5+£6.3 b 17.6+£0.93bc 6.5+£0.41 ab
(sDPP) 87.9+14.1b 6.4+2.31b 185.3+£6.7 b 15.5+1.31bc 7.3x0.58 ab
+MT (DPP+MT) 332.5+56.2 a 2.5+0.63 b 121.9+3.6¢ 31.2+3.44 a 6.2+0.44 b
P 0.01 0.01 0.01 0.05 0.01
1 2.P

The table 2 indicates that the major plasma hormones leve varied with the treatments, M T and INSincreased with the declining of the photoperi-
od, implanted groups are higher the norrimplanted groups, PRL , |GF1 and L EP are on the contrary.
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(107.8+8.9) g
(121.1+12) g,
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(12.7+£1.17) %,
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MT (149.0 + 16) g +MT (151.6 +
40) g, (16.1+0.54) %

(15.8+1.65) %
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Table 3 Dietary nitrogen deposting eficiency and partitioning ratio on cashmere goatsin different treatments

N/ g N N N N

N/ g N ! % /g N ! % /g N ! %

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+0.46 b
+MT 913.2+33a 146.8+x1.1a 16.1+0.54a 97.4+t1.4a 66.3£0.42b 49.5x0.26a 33.7x0.42a
896.8+39a 112.0+x40a 12.2+4.09a 84.4+29.6a 75.7+0.62a 27.6+10.3a 24.3%x0.62b
+MT 938.5+14a 149.0x16a 15.8+1.65a 96.7+x9.9a 65.0%x0.67b 52.4+6.58a 35.0%0.67 a
949.1+12a 121.1%+12a 12.7+1.17a 80.4+8.8a 66.3£0.64b 40.6+3.8la 33.7+x0.64 a
+MT 892.5+17a 151.6+40a 17.2+4.83a 96.1+24.3a 63.9+0.79b 55.5%x15.7a 36.1+0.79 a

90d

The table 3 indicates that the nitrogen deposted and the cashmere nitrogen partitioning are enhanced with the shortening of photoperiod , implant-

ed groups are more than the non-implanted groups, while the body nitrogen partitioning are reversed to the cashmere nitrogen.

2)

+MT
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+MT
(36.1+£0.79) %,
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(P<0.01)
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1.41) %,
3
(14.16 £ 0.59) % (15.78 + , ,
0.45) % (23.60+3.87) %,
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Table 4 Body compostion of the goatsin different treatments
| % ! % ! % ! %
65.84+0.59 a 14.16+£0.59 c 15.35+0.11 a 3.84+0.03 a
+MT 50.18+0.66 b 21.23+0.47 b 13.78+0.15 b 3.44+£0.04 b
63.98+0.23 a 15.78+0.45c 15.01+0.09 a 3.75+0.02 a
+MT 55.96+3.42 ¢ 24.1+£3.45ab 12.99+£0. 88 hc 3.25%£0.22 hc
56.46 + 3. 82 hc 23.60+3.87 ab 13.06 £1.02 bc 3.26+£0.25 bc
+MT 55.42+1.93 ¢ 24.67+1.41 a 12.71+0.38 c 3.17+0.09 c

The table 4 indicates that the body components varied with the photoperiod, body fat content are increased with the declining of the
photoperiod , implanted groups are more than the non-implanted groups, while the body water , body protein and body ash content are re-
verse to the content of body fat.
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Table5 Cashmere production of the goatsin different treatments g
! %
(LDPP) 423.0+60 a 423.0+60 b
+MT (LDPP+MT) 459.3+58 a 312.3+42 a 771.7+100 a 68.0
(SDPP) 486.3+67 a 389.0+54 a 875.3+118 a 80
+MT (SDPP+MT) 393.3+33 a 285.7x35a 679.0+46 ab 72.6
(NDPP) 512.0+36 a 512.0+36 ab
+MT 496.0+23 a 368.3+30 a 864.3+54 a 74.3
461.7 +80 338.8+72 687.5+116 73. 86

The table 5 indicates that the short daily photoperiod and the implanted groups have an additive cashmere production , while the long daily pho-
toperiod and naturd daily photoperiod have no va uable cashmere.

101. 65 ; (3.24+0.16) (4.58+
, 0.43)cN , ,
(0.95+0.26) (6.32+0.22)cm, , 1 B
(=4.0cm) ; (3.2<B<3.5¢cN) , A
(14.43£0.28) (15.03+0.51)U m, (=3.5¢cN),
0.11 O0.714 m, ( 6
6
Table 6 HEfectsof photoperiod and meatonin on cashmere length, diameter and break strength
/cm Mm /cN
9.40+0.85 a 15.37+£0.17 a 4.47£0.29 hc
+MT 8.07+1.08a 5.95+0.26b 14.88+0.15a 14.77+0.35a 5.91+0.55a 4.58+0.43 a
(SDPP) 9.46+0.81a 6.17+0.20a 15.46+0.37a 15.03+0.51a 5.33+0.15ab 4.39+0.43 ab
+MT 9.02+1.60a 6.20+0.29a 15.14+0.63a 14.43+0.28a 5.29+0.61ab 3.67+0.28 bc
11.04+£0.83 a 14.65+0.50 a 5.39+0.11 ab
+MT 9.41+0.05a 6.32+0.22a 15.40+0.37a 14.83+0.22a 4.82+0.23bc 3.24+0.16cC

The table 6 illustrates the cashmere traits in different treatments of the experiment , long daily photoperiod group and naturd daily photoperiod

group have no vauable cashmere.
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