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Abstract; The photocycle can affect antler shedding and new antler regeneration in Pére David's deer ( Elaphurus
davidianus) during winter solstice. The spillover effect of continuous light duration change in young stage on antler growth
and reproduction during estrus has not been reported. In this study, 12 male milu deer born in Beijing Milu Park ( April 5,
2018—April 20, 2018 ) were subjected to different light treatments in sequence during the experiment period from
November 2021 to March 2023 Control group ( natural light), Shortened light for 2h, Extended light for 3h, Extended
light for 6h. The study aimed to monitor the continuous influence of light duration on milu antler shedding cycle and the
regulation of new antler regeneration rate, analyze the relationship between light duration and the shed antler cross-section
parameter factors, and continue to track the corresponding relationship between estrus ranking and fighting, mating and
reproduction performance caused by the diagonal influence of light duration during antler growth. The results showed that
continuous shortening of illumination for 2 h (6L:18D) could advance the shedding date of milu by 8.5 d compared with
that of control group (8L:16D). Prolonged illumination for 3 h (10L:14D) and 6 h (12L:12D) delayed the shedding date
by 10.5 d and 13.5 d, respectively, compared with the control group (8L:16D). Compared with control group (8L:16D) ,
the Antler length increased by 5.47 cm (P<0.01, n=6) and the weight increased by 18.64g ( P<0.01, n=6) when the
illumination time was extended for 3 h ( 10L:14D). Compared with the control group (8L:16D), the Antler length
increased by 10.43 em (P<0.01, n=6) and the weight increased by 44.31 ¢ (P<0.01, n=6) after 6 h (12L:12D).
Shortening the illumination for 2 h (6L:18D) shortened the Antler length by 2.93 ¢cm (P<0.01, n=3) compared with the
control group (8L:16D), and reduced the weight by 9.81 g (P<0.01, n=3) compared with the control group (8L:16D).
Prolonged illumination had significant difference on the weight of milu antler slice (P<0.01, n=6). Prolonged illumination
for 3 h (10L:14D) and 6 h (12L:12D) increased the weight of milu antler slice by (0.1200+0.0318) g/ slice and
(0.3133+0.0618) g/ slice compared with control group (8L:16D) , respectively. The section weight of the shortened 2 h
group (6L:18D) was (0.1230+0.0561) g/ piece compared with that of the control group (8L:16D). Prolongation of light
in the young stage could significantly increase the mating opportunity and mating time of adult male milu, increase the
duration of estrus and cumulative duration, increase the check of estrus of female deer, maintain territory and group, and
improve the mating success rate. To sum up, there was a close correlation between old antler shedding and light duration in
milu, and the change of sustained light duration at young age had spillover effects on the date and reproduction of adult milu
antler. The mechanism still needs further study, and the results can provide theoretical support for future studies on the
molecular regulatory mechanisms of different light on old antler shedding and the diversification of new antler regeneration in

milu. It can guide the yield improvement, breeding, protection and sustainable development of deer antler.

Key Words: Pere David’s deer antlers; regeneration cycle of velvet; light duration; rank order; reproductive advantage;
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YCHELH S BERE 3 Sk (RS, BT IE K IR 6h) MK IR RS N AE 6-1# FE 6-2# FE 6-3#,

H ARG SR A E R A G5 B ( http : //data.cma.cn/ ) (4
I EEREIRFR % H 9:00,15:30 &8 ME—1K, 1 HPOK; HAKS % BRREA TR FRE BRI, LU
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Table 1 Winter feed composition in Beijing Milu Park

EivY HLRDR CE S KR o TR o
Composition Crude feed Purity/ % Concentrate Purity/ % Trace elements Purity/ %
2 Species B b 20.0 E N ) 10.0 BRIR 55 0.4
EECRE 40.0 K 5.2 Hhiite 0.2
HIEK 20.0 bz 2.2
R 2.0

1.3 MBI
2021 4F 11 H—2023 4F 2 H 84 0B EM AR S5, 2% 20K =, v RIFRE, I T B AR,
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Table 2 Length and weight parameters of milu antlers in 2021—2023

P i b 456 I8 2h X} i@ HEK B 3h LRSI 6h
v X IH d A Shortened light 2h Control group Delayed light 3h Delayed light 6h
ear ndex group (6L:18D) (8L:16D) group (10L:14D) group (12L:12D)
2021—2022 A ERKE/em 14.66+2.67 17.59+5.21 23.06+2.55 28.02+3.11
/g 29.90+2.24 33.07+5.59 44.72+2.88 52.92+3.45
2022—2023 A ERKE/cm 26.19+4.28 24.16+5.33 22.06+4.51 20.18+3.86
AWK/ cm 6.11+0.44 7.12+0.66 9.13+0.87 13.24+1.52
AR/ em 25.22+6.19 32.47+3.14 34.06+5.88 36.18+6.12
/g 183.24+13.69 199.55+10.11 225.19+21.08 268.31+24.17
S FREER R A B B O R AE R TN R W i, He, SE KOG R 3h (101 14D) AT AR K B A6 R4
(8L:16D) #K: 5.47em( P<0.01,n=6) , B 5% B (8L:16D) -39/ 18.64g( P<0.01,n=6) , ZEKIEHE 6h
(12L:12D) A]fdi fg K FE R0 BEZH (8L:16D) #4 K 10.43¢m ( P<0.01,n=6) , - H N IR (8L:16D) 24134 Jin
44.31g(P<0.01,n=6) ; 4 5 Y6 B8 2h (6L : 18D ) 6 FE AT fifi £ < B 48 X T BEZH (8L 16D ) 4 %6 2.93cm ( P<0.01,
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Fig.2 The development process of antler pedicle of young male milu under different light stimulation
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Table 5 Reproductive parameters of male milu under different light treatments
) HEDLH 2h - FERSEHR 3h FER IR 6h
ity Shortened light Delayed light Delayed light
Index 2h group f;ff;]g;)"“‘“ 3h group 6h group
(6L:18D) (10L:14D) (12L:12D)
RAEHFEEREL The days of estrus lasting 4.5+0.5 6.8+0.8 7.2+0.9 9.6+1.1""
2R M4 Mating opportunity/d 0.12+0.06 0.360.11 0.42+0.11** 0.48+0.00 **
KK HLICEL Estrus unit/d 22+5 196+12 208+15* 233+14**
KA BFFLERT ] Total duration of estrus/(min/d) 25.21+9.00 74.35+4.37 83.62+2.97" 98.19+6.11 **
JEFEAZ L Mating B/ d 8.0+4.0 11.0£4.0 13.5+2.8* 12.6+3.0
FARE/ (min/d)  9.16%3.21 11.20£7.24 13.5544.29 15.21£4.25 "
{5 BKEF ] Interval time 5.40+0.57 2.91+0.81 2.91+0.81 3.18+0.67 "
A IRERERAE Check the doe in rut iR/ d 10.5+3.6 12.0+3.0 14.7+5.2 18.6+6.8 "
FARE/ (min/d)  19.59+3.96 20.36+4.38 21.02+5.11 18.17+4.33
LY Total roaring AR/ d 85.22+10.11 125.67+18.87 134.33+10.26 164.57+20.33 **
FANE/ (min/d)  30.19%6.55 31.15+2.59 33.45+3.27 30.24+5.16
HEP 145 Protected territory LB/ d 60.0+33.0 66.0£26.0 69.0+58.0 103.0+42.0 **
FARE/ (min/d)  4.3623.12 5.41£2.52 5.69+2.14 5.27+2.11
[El## Herd the female into group LA/ d 28.11£6.9 33.12+8.0 39.011.0 43.0+12.0*"
FARE/ (min/d)  12.5246.11 13.66+4.67 16.17£5.23 15.27£6.38
] J 534 Roaring female LB/ d 12.0+4.0 15.0£3.0 18.0+7.0 16.0£9.0
FABE/ (min/d)  4.96%3.32 5.21£2.26 6.48+3.37 5.11+3.48
W] /% [A]2% Roaring male My /d 4.0+2.0 4.5+1.6 5.0+1.0 3.0£1.0
FABE/ (min/d)  1.9920.88 2.111.13 2.071.06 1.93+0.94
SELEFF Rank QP i B IFhL w JFAL o S
FEAFR Farrowing rate 0.18 0.26 0.33 0.34

AL A EE R AT PR ZH (SL: 16D ) H4i1 x = (0.1200+0.0318) g/ F 3 #E K 6h Y I (12L:12D) Al fifi fa U] F & 48
X R ZH (8L:16D) 3l x = (0.3133+0.0618) g/ i ; 4% 2h YEIEZH (6L:18D) Y) | B A4 B4 (8L:16D) 4%
x=(0.1230£0.0561) g/ F 5 I 52 Bl Sk B CRAE BRI, AR 5238 4 J5 45 20k 252 Jonn e S H o] 42 190 B R 32 AH G 114 43
FHLE5 2T M IR R
3.3 ARG REAE R X AT EEH I i O R

AR S U ) ' BEEE K ] B8 2 X6 J AT I P 118 Sy A — B 52 ) Y BE E K m] DA A 4 o e s ) A 3
BRATR TR, S UG R B , DATITHE 2 AR5 8 7 5 S I 09 (%) 516 BRI K W] R 25 Ml S AT A M S 1 3 0
IRV 5 S R X 2 1 W P S 0 R M A T A 1 R B RN LA B B 18 7, (2t L 1 i 5 | R A e AT R, AR
W 5E 25 R , 4 B B i S S HR AT Y 8 H M s A e B JEE ) S L 2 A TS I 5 R B RS R %K
A g0 R B T 2 S0k R R B UK, 4R R A AR TR
4 ZEig

FEFEAE N H BRI 215 Y BFE sh W), A& 2, T i SO I R S RO % D) R AR K 5
SRS TR AR R AR G, 2 B B )4 82 B ' IR AT B Jed 34 i s A i B B A A O L2 IR ICES I K
RAGHFLETAY G TN Ar Yo bR E NG  AE S A BB A U, B = AC B L 6 . S5 R AT N 4 J5 TF e RE A i 7 2 4
AL B 5 A R (A DG o ORI T e 4R e 22 o BE ™ i AL B S R ALK, T 48 5 57 L RE
PR ERE A P A REIR R T AR,
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