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ABSTRACT

This study has performed to investigate the effects of CaCl, solution injection on artificial induction of
antlerogenesis in female deer by breed. The rate of induction, yield of antler, length of antler, number of
point, growth pattern of antler, and influence on the reproduction and regeneration of antler were
investigated under treatments of 1 ml, 1.5ml and 2 ml of 30% CaCl, solution for six females each in sika
deer, red deer and elk using injection onto the putative region of antlerogenesis. In sika deer,
antlerogenesis was induced only in case of 1ml of CaCl, 30% solution, but was not induced in 1.5ml
and 2ml. In red deer, antlerogenesis was induced in 2 ml treatment, but was not induced in 1.5ml and 2
ml. The rate of antlerogenesis was 8.3% in female sika deer and red deer altogether. In elk, antlerogenesis
was induced in 1.5ml and 2ml but not in 1ml, and the rate of antlerogenesis was 67%. The antler
which was induced in 1 ml of 30 % CaCl, solution after 110 days was 21 cm and 70g in sika deer, and
18.5cm and 83g in red deer, respectively. The antler which was induced in 1.5 ml of CaCl, 30% solution
at March was average 334 +3cm and 526~1008g, and the antler which was induced in 2ml of 30%
CaCl; solution at July was average 32+ 1cm and 399~600g in elk. The average antler yields per female
deer in 1.5ml and 2ml was 1,653+379g and 999g in spring and fall, respectively. The growth of antler
by the CaCl, treatment in female elk was 0.5~1cm long after 20 days injection, 1~3 cm after 40 days,
and full-scale grew after 60 days. When the antler was cut after 120 days, the length was 28 ~44 cm. The
upper 70% of the antler was not ossificated. The shape of antler was determined not by the area of
injection, but by method of injection. The induction of antlerogenesis did not influence on the reproduction
at all, and regeneration of antlers in spring time was irregular, and the regeneration rate was 45% and the
length and yield decreased as the cycle progressed. In conclusion, the optimum volume of 309 CaCl,
solution for artificial induction of antlerogenesis in female elk was 1.5~2 ml.

(Key words : CaCl,, Antlerogenesis, Induction, Velvet antler, Deer)
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Table 1. Concentration and volume of CaCl, and number of female deer by species

Date of CaCl, Number of deer
Treatments o
Injection Concentration (%) Volume (ml) Elk Red Sika
T1 16 Mar 96 30 1 2 2 2
T2 16 Mar 96 30 15 2 2 2
16 Mar 96
T3 30 2 2 2 2
11 Jul 96
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Table 2. Induction of antlerogenesis by species in female deer
CaCl, Elk Red Sika

Treatments  Concentration ~ Volume No. of No. of  No.of No.of No. of No. of
(%) (ml) deer  induction deer induction deer induction

Tl 30 1 2(4) — 2(4) — 2(4) 1(0)*

T2 30 15 2(4) 2(4) 2(4) — 2(4) —

T3 30 2 2(4) 2(4) 24)  1() 2(4) —

() : No. of site , (1)* : Only one antler was induced in either side.
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Table 3. Antler length and weight treated with 30% CaCl, in female deer by species

ltems Female deer

Sika Red Elk
Velvet antler length (cm) 185 355
Velvet antler weight/head (g) 70.0 83.0 1,653 + 379

Table 4. The length and weight of antler by the volume of CaCl, in female Elk deer

Animal Injected Age Antler 'CaCIZ — i
D Ui (years) site Concentration ~ Volume Length  Weight
(%) (ml) (cm) 9
10° 16 Mar 96 2 F'{‘ithtt gg 1 _ _
11 16 Mar 9 2 é‘iz]:t gg 1 _ _
5  16Mar9% 4 Flz‘ithtt 38 12 gg 122523
7 16 Mar 96 3 I;ithtt zg 12 g? 2(2)2
8 16 Mar 9% 3 I;Z:t gg 2:8 431431 12;2
2 10 9% 4 Flz‘ithtt 38 518 3421 233

 : Any differentiation not begin.
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Table 5. Growth of antler injected with 30% CaCl, in female elk

Growth of velvet antler (cm)

ir:j/:!;?: (;fl) (322?5) First cycle Second cycle

200 40 60 80 100 116 40 60 80 94 130
15 4 1 3 8 6 28 37 2 13 21 0 4
15 4 05 2 5 5 23 28 2 117 20 32 38
15 3 05 2 4 11 24 34 3 15 34 38 1
15 3 0 1 6 15 27 36 3 7 22 31 1
2 3 0 1 1 20 34 44 2 13 25 33 1
2 3 0 2 3 11 23 33 2 13 30 — 1

b

® Days after injection,

First velvet antler was cut.
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Table 6. Effect of CaCl, injection on reproduction and antler regeneration in female elk

Animal Injected Age 1995 — 199 — Regene-
ID date (vears)  Conception 2‘;';:?%9 Conception Drtzlltlg/?g/lof;g ration
1 2 May 95 3 Yes Yes No
3 2 May 95 3 Yes Yes No
4 2 May 95 3 Yes 75 Yes 100 No
6 2 May 95 2 NO Yes Yes
9 23 Mar 95 0.6 Yearing Yes Yes
10 16 Mar 96 2 Yearing Yes No
11 16 Mar 96 2 Yearing Yes No
5 16 Mar 96 4 Yes Yes Yes
7 16 Mar 96 4 No E Yes 8 Yes
8 16 Mar 96 3 Yes No Yes
2 10 Jul 96 4 Yes Yes No
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Fig. 1. Stages of velvet antler growth in female elk.

(A) Before antlreogenesis induction,

(C) After 100 days,

(B) After 50 days,
(D) After 130 days
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