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ABSTRACT

This study was conducted to develop mass propagation techniques and to promote the
cultivation of Epimedium koreanum Nakai, a superior crop in Gangwon Province, through the
development of new varieties and the diversification of its usage. To develop new varieties,
60 specimens from 12 new genetic resources of E. koreanum Nakai were collected and
evaluated for their characteristics. They were registered and conserved as agricultural genetic
resources at National Agricultural Science Center of the Rural Development Administration.
Among the 57 strains of E. koreanum Nakai held as agricultural genetic resources, 22 strains
were selected for breeding by quantifying the indicator component (Icariin) and analyzing their
DNA base sequences. Among the 10 strains with Icariin content of 0.3% or higher, such as
CWHO0007, and the 12 strains with Icariin content of 0.3% or lower, such as CWHO0011, a
genetic strain, CWHO0036, was selected for its high Icariin content of 0.32% and its
distinguishable characteristics from the control group, genetically belonging to E. koreanum
species. The selected CWHO0036 strain was named Gangwon 1 and underwent variety review
in 2021, with a variety application submitted to the National Forest Variety Management
Center in 2022. To promote early distribution of the developed variety, mass propagation
methods were studied. However, it was deemed difficult to expect mass propagation in the
first year due to the slow underground growth, despite the formation of 2.7 sprouts per
cutting when a rooted shoot with a single bud was transplanted into a box after being stored
at 4C for 90 days.
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sagittatum Maximowicz) 5 50| £E5 o] QQovk(tfgtul= oFAd 2021), Svtgtoll= AFX|
TAx(Epimedium koreanum Nakal) 120 2oty A R 5, 2020).
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OFgAlEE QA4S Qi REA Y 5&& = 5, AAZR R E T, SR g4
UTHEN 5. 1997). AAFHZ o B E= YA, S Folk W FHpolg A
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2020).
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Icariin (PDA-270nm)
Average RF: 7.37920e-006

RF StDev: 2.11380e-007 RF %RSD: 2.86453

Scaling: None

LSQ Weighting: None

Force Through Zero: On

Replicate Mode: Replace
Fit Type: Linear
y = 7.51389e-006x + 0.000000

Goodness of fit ("2): 0.999966
Peak: lcariin — ESTD - PDA-270nm

20

10 -

Amount ()

)

T T T
1.5e+06 2.0e+06 2.5e+086

Area

T T
500000 1.0e+086

(O3 4) Icariin®| HZX(1, 10, 20ppm)

BAE 57459 o]7ld AE 9 Retention Time2 HHFZA O = 10,6~10, Tmin 0]
AT} 574 %9 o)7bel FL 0.17%~0.48% = AH| BEILL 0.98%%C}, 2=
174 de FHSHF] 0.31% W2 7P wekar ool A _Ar@%so]
% 0.28%, 24 2WE 0.27%, A 2WE 0.24% 0|} AR 017@
o] CWHO0058 AEo|A] 0.48%3} k7 X% CWHO0034 AE|A 0.44%,
EUTHIE 5). 57TAF FolA dEvl=eFd 7= 0.3% Ht

18715023, 03% ©]3}0l AEL 394 Z0|ATHE 9).
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CWH0047 0.40% = 7}%

=2 AEL CWH0007TS

2o 54

==

=
°

o

%t o> op o
oﬁ o O

—

nnnnnnnnnnnnnnn

vvvvvvv

CWH0047
X|7%9| HPLC chromatogram

CWHO034
il

ad 5) o

=]

2. R2oinat /153




0.60

0.50

0.40

{%)0.30

0.20

. “ ‘ |

0.00
alolo/riololo/-nlolsloe rnolalec/nalswlonoleol-yln nlolrolale clu ol s rlololol=nalslolo/rlalale
glglg|gigl8R|s slel2|2 ele |2l |N|NN|d N 8 0N R @@ A I A AR A S|+ |¢ 0| 0|b|d o0 0|o|o B
2/¢|o/0/c|lo/0/Cc|o|lc/c|o 0 00| OO0 O0|C|0 2|00 2|0 0 0O Q| 0C o/ c|lo|oclo|lc|olo Q| O oje cjocjc|jojoflc|ojc|c|o|o ©
AR - R R A R R - R A A - A - A R A R R A A A - A - A A A A - A A glclolalalela|glclels cléla|giclea|clelelalaleld
II|f/T I|I/I|T |||z I/I|I|Z|Z|T|T/T|2 I|T|T I/ I|I ZI|ZT I I|I/I|I|I/ T2 I I I i B b A e R e el
22|32 2/3/2(3 3 \2/2|3 2 2/3|2/2/2(2/2(2 2232 2 3(3 322 223222 3/2 232 21232/ 2/33\2/2/2/2|3[2/2
ojojojojofolojojojoloj0l0[O|OlOlO|O|O[O[O[D|OJO[O[0O|0| OO0 ofolojojojo0j0j0lO]OD ojojojo|0fOlOJ0OlO[OI0|D|O[D

Cheorwaon Chuncheon Hwachean Yanggu Hongcheon Yongin

(ag 6] dXTE=z o7t e

=S
El

CWHO0058(Yongin)

<H 9> ¢X|FAYX HSE Icariin &F EMELt
X ASHS Icariin &2 (%) DMRT(5%) X9 B aE(%)
CWHO0003 0.29+0.03 efghijklm
CWHO0005 0.30£0.05 defghijk
CWHO0006 0.29+0.03 efghijklm
A4 CWHO0007 0.33+0.00 cdef 0.30£0.04
CWHO0008 0.33+0.05 cdefg
CWHO0009 0.23+0.04 jklmnop
CWHO0010 0.34+0.04 cde
CWHO0011 0.22+0.00 Imnop
CWHO0012 0.27x0,02 efghijklmn
CWHO0013 0.31£0.03 defghij
CWHO0014 0.28+0.02 efghijklm
- CWHO0015 0.24+0.05 ijklmnop
=44k » 0.27+0.03
CWHO0016 0.27x0,01 efghijklmn
CWHO0017 0.28+0.03 efghijklm
CWHO0018 0.24%0,04 hijklmnop
CWHO0019 0.30+0.03 defghijkl
CWHO0020 0.31£0.01 defghi
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AsSHE lcariin &H2F (%) DMRT(5%) X|HE HAszH%)

CWHO0021 0.33+0.01 cdefg
CWHO0022 0.28+0.01 efghijklmn
CWHO0023 0.22+0.02 klmnop
CWHO0024 0.21+0.03 Imnop
CWHO0025 0.17+0.01 p
0.24+0.05
CWHO0026 0.19+0.01 op
CWHO0027 0.26+0.02 fghijklmno
CWHO0028 0.29+0.01 defghijklm
CWHO0029 0.19+0.01 nop
CWHO0030 0.30+0.01 defghijkl
CWHO0031 0.29+0.03 defghijklm
CWHO0032 0.27+0.02 efghijklmn
CWHO0033 0.32+0.03 defghi
CWHO0034 0.44+0.03 ab
CWHO0035 0.31+0.06 defghij
0.30+0.06
CWHO0036 0.32+£0.03 defgh
CWHO0037 0.31£0.02 defghijk
CWHO0038 0.23+0.01 klmnop
CWHO0039 0.30+0.03 defghijk
CWHO0040 0.25+0.04 fghijklmno
CWHO0041 0.21+0.03 mnop
CWHO0042 0.27+0.04 efghijklmn
CWHO0043 0.23+0.00 jklmnop
CWHO0044 0.31+£0.03 defghi
E CWHO0045 0.29+0.05 efghijklm 0.314.0.08
CWHO0046 0.37+0.01 cd ' ’
CWHO0047 0.40+£0.02 be
CWHO0048 0.32£0.00 defgh
CWHO0049 0.32+0.02 defghi
CWHO0050 0.34+0.03 cde
CWHO0051 0.30+0.01 defghijkl
CWHO0052 0.17+0.02 p
CWHO0053 0.27+0.07 efghijklmn
CWHO0054 0.27+0.05 efghijklmn
CWHO0055 0.25+0.01 ghijklmnop
— 0.28+0.08
CWHO0056 0.30+0.02 defghijkl
CWHO0057 0.25+0.05 fghijklmno
CWHO0058 0.48+0.07 a
CWHO0059 0.30+0.01 defghijk
CWHO0060 0.24+0.03 ijjklmnop
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LE ZEHE EGZAL
2019 ko] i 57745 e R &, e 2%, 7|4
(% 10, 11, 12, 13).

<E 10> oA[FYEE ASE B ¥ Het £4(19)

=3{(/l == s/l =

CWH 0003  0.29 4/24 5/7 5/16 22 - - - -
CWH 0005 0.3 4/22 5/2 5/16 24 - - - -
CWH 0006  0.29 4/22 5/2 5/16 24 - - -

AY4 CWH 0007 0.33  4/19  5/2  5/16 27 4/26 4/29 5/7 11
CWH 0008 0.33 4/15 5/2  5/10 25 - - - -
CWH 0009  0.23 4/15 4/29 5/10 25 4/26 4/29 5/7 11
CWH 0010  0.34 4/15 4/29 5/10 25 4/26 4/29 5/1 11
CWH 0011 0.22 4/15 4/29 5/10 25 4/26 4/29 5/3 7
CWH 0012 0.27 4/19 5/2 5/16 27 4/26 4/26 5/3 7
CWH 0013 0,31 4/15 5/2  5/10 25 4/22 4/25 5/3 11
CWH 0014  0.28 4/19 4/29 5/10 21 4/22 4/25 5/3 11

2314 CWH 0015  0.24 4/19 4/29 5/10 21 - - - -
CWH 0016  0.27 4/19 4/29 5/10 21 4/26 4/29 5/8 7
CWH 0017  0.28 4/19 4/29 5/10 21 - - - -
CWH 0018  0.24 4/19 5/2  5/10 21 - - - -
CWH 0019 0.30 4/19 5/2  5/10 21 J J ) J
CWH 0020  0.31 4/19 5/2  5/10 21 - - - -
CWH 0021 0.33 4/15 4/29 5/16 31 4/26 4/29 5/3 7
CWH 0022 0.28 4/22 5/7 5/16 24 - - - -
CWH 0023 022 4/15 5/2 5/16 31 4/26 4/29 5/3 7
CWH 0024 0.21 4/15 5/2 5/16 31 4/26 4/29 5/7 11

S CWH 0025 0.17 4/19 5/2 5/16 27 4/26 4/29 5/3 7
CWH 0026  0.19 4/19 5/2 5/16 27 4/26 4/29 5/3 7

CWH 0027  0.26 4/22 5/7 5/16 24 4/22 4/25 5/17 15

CWH 0028 0.29 4/19 5/2 5/16 27 4/26 4/29 5/10 14

CWH 0029 0.19 4/15 5/2 5/16 31 4/22 4/25 5/8 11

CWH 0030 0.30 4/22 5/7 5/16 24 4/26  4/29 5/3 7
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Aes sws O SH(2/d E3AQ 7HEH /) Hatae
2B Al 7] m UMY A 7l = YY)
CWH 0031 0,29 4/22 5/ 5/16 24  4/92  4/25  4/29
CWH 0032  0.27 4/22 5/7 5/16 24 ) ) ) )
CWH 0033 032 4/19 5/7 5/16 27  4/26 5/3 5/10 14
CWH 0034 044 4/15 5/7 5/16 31 - - - -
CWH 0035 031 4/19 5/2 5/10 21  4/22 4/29 5/3 11
T Townose 082 419 52 510 21 422 429 53 11
CWH 0037 031 4/19 5/2 5/10 21  4/26  4/29  5/3 7
CWH 0038  0.23 4/15 5/2 5/10 25 - - - -
CWH 0039 030 4/19 4/29 5/10 21 ) ) ) J
CWH 0040 0,25 4/15 4/29 5/10 25  4/92  4/25  5/3 11
CWH 0041 021 4/15 4/29 5/10 25  4/19  4/26 4/29 10
CWH 0042 027 4/19 4/29 5/10 21  4/22  4/25  5/3 11
CWH 0043 023 4/19 5/2 5/16 27  4/26 53 57 11
CWH 0044 031 4/19 4/29 5/10 21 4/26  4/29 59 13
gy _CWHO05 020 415 420 510 25 4m 4% 51 15
CWH 0046 0,37 4/19 4/29 5/10 21  4/92  4/25  4/29 1T
CWH 0047 040 4/19 4/29 5/10 21 4/22  4/25  4/29 1T
CWH 0048 032 4/15 4/29 5/10 25  4/22  4/25 4/29 1
CWH 0049 032 4/15 4/29 5/10 25  4/19  4/25  4/29 10
CWH 0050 034 4/19 4/29 5/10 21 - - - -
CWH 0051 0.3.0 4/15 4/29 5/10 25  4/26 4/20 57 11
CWH 0052 017 4/19 5/7 5/16 27  4/22  4/29 5/ 15
CWH 0053  0.27 4/19 5/7 5/16 27 - - - -
CWH 0054 027 4/15 5/2 5/16 31  4/26  4/29  5/3 7
gopy _COWHO0S5 025 419 4/28 510 21 - - - -
CWH 0056 0.30 4/15 5/2 5/10 25  4/22  4/25 53 11
CWH 0057 0.25 4/15 5/2 5/10 25  4/26 4/29 57 11
CWH 0058 048 4/22 5/ 5/16 24 - - - -
CWH 0059 030 4/22 5/7 5/16 24  4/22 4/26  4/30 8
CWH 0060 0.24 4/19 5/7 5/16 27  4/22 4/29 53 11
oy _CWHO0BL 028 419 420 510 21 426 429 57 1l
CWH 0062 0.27 4/22 5/7 5/16 24 4/26  4/29 5/ 11
Y1 20159 2AF Aol w]As)
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<E 11> oX7YEx ASE £2F, 2¥ o 548 5 S84
Xels  AsHs XS] H2H(em) Z4g(em) 2GS AYEE SMR
(cm) Xt = Xt = (/3 (9/F)  OW/F)

CWH 0003 - - - - - - - -
CWH 0005 35.2 9.0 0.0 9.0 4.6 9 3.7 -
CWH 0006 29.6 9.0 5.3 10 9.9 3.69 -

A4k CWH 0007 - - - - - - - -
CWH 0008 30.0 8.4 5.0 8.2 4.7 9 2.49 -
CWH 0009 33.0 9.8 6.3 11.0 6.8 9 4,54 S
CWH 0010 26.0 7.0 4.1 7.5 4.1 9 2.23 3
CWH 0011 33.1 7.5 0.2 8.5 5.9 9 2.69 -
CWH 0012 32.2 9.6 6.2 9.0 5.0 9 0.17 -
CWH 0013 27.2 7.0 9.5 10.5 6.0 9 3,098 -
CWH 0014 217.0 9.0 6.5 8.2 5.5 10 2.98 -
CWH 0015 24.0 9.0 5.4 8.5 9.9 9 3.06 -

=34t
CWH 0016 25.0 8.8 6.1 9.0 6.0 9 2,61 -
CWH 0017 30.3 10.5 7.1 10.5 8.0 9 5.28 -
CWH 0018 26.1 9.0 6.0 7.0 6.0 9 0,17 -
CWH 0019 29.0 7.0 4.0 8.3 4.8 9 2,27 -
CWH 0020 31.0 7.5 0.0 8.2 5.0 9 2.97 -
CWH 0021 33.0 9.7 6.0 7.8 5.1 9 3.02 b)
CWH 0022 30.0 10.5 6.5 9.3 5.3 9 0.17 -
CWH 0023 30.0 9.9 7.4 10.5 6.8 9 0.77 4
CWH 0024 30.0 6.8 5.0 3.6 5.0 9 2.64 5
CWH 0025 35.8 8.2 0.4 8.2 4.9 9 3.39 6

oAt
CWH 0026 34.0 9.0 6.0 10.2 5.8 9 3.57 3
CWH 0027 23.0 3.0 6.0 7.5 5.0 9 3.19 3
CWH 0028 19.0 7.0 0.8 7.0 5.1 9 2,94 4
CWH 0029 36.0 8.0 6.0 10.0 6.0 9 3.47 S
CWH 0030 25.0 8.5 6.0 10.2 6.0 9 3.47 5
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xee AEHs =% g4 (cm) SA8m)  Ads  AHE stus
(cm) & o= X = (W/F)  (@F)  WF
CWH 0031 29.0 9.2 5.6 8.9 6.0 9 3.10 3
CWH 0032 18.0 8.5 0.7 9.7 6.5 9 3.02 4
CWH 0033 28.3 7.8 6.4 8.5 6.0 9 3.64 o
CWH 0034 38.0 8.7 6.0 9.0 9.5 9 3.26
" CWH 0035 31.0 8.5 6.1 9.2 5.6 9 3.96 o
CWH 0036 27.0 7.5 5.7 8.0 9.3 9 2.93 -
CWH 0037 26.0 7.2 9.5 7.1 4.3 9 3.18 -
CWH 0038 24.8 8.7 6.1 10.0 9.3 9 3.18 -
CWH 0039 27.2 8.5 0.8 8.2 9.3 9 3.10
CWH 0040 31.0 8.6 0.7 7.6 0.0 9 3.35 4
CWH 0041 33.0 9.0 0.8 9.7 9.9 9 4.04 o
CWH 0042 32.2 10.5 7.0 10,7 6.5 9 7.79 6
CWH 0043 32.0 8.4 9.0 9.6 0.0 9 4,26 7
CWH 0044 33.0 8.5 4,7 10.8 0.6 9 2.80 S
A CWH 0045 25.0 7.5 5.0 9.0 o.1 9 2.85 S
CWH 0046 36.0 9.4 5.3 10.2 0.2 9 411 4
CWH 0047 40.0 7.5 4.5 8.5 9.9 9 3.26 -
CWH 0048 39.0 9.0 5.2 10.2 9.9 9 4,33 6
CWH 0049 28.2 7.0 5.9 8.2 6.1 9 3.60 3
CWH 0050 29.5 8.5 5.8 9.0 4.6 9 4,79 4
CWH 0051 38.0 9.4 6.5 9.5 9.5 9 3.82 5
CWH 0052 36.0 8.8 6.0 10.0 6.5 9 3.69 5
CWH 0053 29.0 9.7 6.5 11.3 7.5 9 .26
CWH 0054 33.0 7.8 0.7 7.5 4.7 11 3.29 6
PP CWH 0055 34.0 8.0 4.2 8.2 4.2 9 1.96 -
CWH 0056 31.0 8.0 6.0 9.0 6.0 9 4,37 -
CWH 0057 31.9 8.0 9.2 9.0 9.9 9 2,72 o
CWH 0058 20.0 10.6 9.5 8.8 0.7 7 2.01 -
CWH 0059 24.0 9.2 7.6 7.5 0.8 9 0.23 4
CWH 0060 33.2 8.7 7.0 11.0 7.3 9 0.01 4
SET CWH 0061 37.0 9.7 7.0 11.0 7.2 9 4,53 6
CWH 0062 25.0 6.6 4.9 7.2 4.5 9 2,33 3
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52 M5 Sy
= n x o o
) BHENRY Bl E G — o suwd g ae oat 2
;:; e 1.9.1}?31:01: 1?;% el gfi 184 ma}m;i:% 12E0 ﬁixlg*i gxi 108
e aaiggun gn PO e 2O, e 72 2V
CWH 0003
CWH 0005
4 CWH 0006
¥ CWH 0007 2 1 5.6 2 2 2 1 2 06 19 1
A CWH 0008
CWH 0009 2 1 9.8 2 2 1 1 2 09 16 2
CWH 0010 2 1 0.8 2 2 1 1
CWH 0011 2
CWH 0012
CWH 0013
- CWH 0014 2
;z CWH 0015
CWH 0016
A
CWH 0017
CWH 0018
CWH 0019
CWH 0020
CWH 0021 2 1 3.6 2 1 1 1 2 0.7 1.4 1
CWH 0022
CWH 0023 2 1 3.7 2 1 1 1 2 0.5 19 1
. CWH 0024 2 1 9.0 2 1 1 1 2 0.8 1.5 1
j CWH 0025 2 1 11,5 2 2 1 09 19 1
CWH 0026 2 1 7.1 2 2 1 1 2 0.7 1.3 1
# CWH 0027 2 1 6.3 2 2 1 1 2 05 1.3 1
CWH 0028 2 1 5.3 2 2 1 1 2 06 15 1
CWH 0029 2 1 7.0 2 2 1 1 2 0.7 13 1
CWH 0030 2 1 13 2 2 2 07 1.7 1
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231 9umy | 25 S o NopM 2 Hgal e pgojmicy B SOL 20T oy
POCAMEE T Tt e 2,241 50} 720
CWH 0031 2 1 0.4 2 1 1 1 2 04 1.3 1
CWH 0032 2 1 5.9 2 2 2 05 11 1
CWH 0033 2 1 9.6 2 2 1 1 2 0.5 1 1
o CWH 0034
CWH 0035 2 1 6.7 2 1 2 1 2 09 15 1
CWH 0036 2 1 2.9 2 2 2 1 2 09 14 1
& CWH 0037 2 1 4.9 2 2 2 1 2 0.8 14 1
CWH 0038
CWH 0039
CWH 0040 2 1 8.2 2 2 2 1 2 09 14 1
CWH 0041 7.0 2 1 1 1 2 05 1.2 1
CWH 0042 2 1 7.2 2 2 1 0.5 1.2 1
CWH 0043 2 1 7.4 2 2 1 1 2 05 1.3 2
= CWH 0044 2 1 8.0 2 2 1 1 2 0.7 15 1
; CWH 0045 2 1 8.0 2 2 1 1 2 0.6 1.2 1
CWH 0046 2 1 5.0 2 1 1 1 2 05 1.8 1
A CWH 0047
CWH 0048 2 1 7.3 2 2 1 1 2 04 1 1
CWH 0049
CWH 0050
CWH 0051 2 2 2.9 2 2 2 1 2 09 13 1
CWH 0052 2 1 4.1 2 1 1 1 2 0.6 1.3 1
CWH 0053
o CWH 0054 2 1 10.3 2 2 1 0.5 13 1
; CWH 0055
CWH 0056
A CWH 0057 2 1 5.6 2 1 1 1 2 05 1.3 1
CWH 0058
CWH 0059 2 1 6.7 2 1 1 1 2 04 1.2 1
CWH 0060 2 1 4.6 2 1 1 1 2 05 1.3 1
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Ch. 2245 DNA 24

D) 2Z& AF9 DNA 7|4 E 245 A% PCR A7 95

AT 5TAES AR e S48 98] 2 A%ES] Genomic DNA

AIN2Y 8)F 7}A 1 koreanumZEI} wushanenseEFO 2 F7|AGo] HA

o
2
£
ke
IS

20191028 & X| 72 ¥= PCR M7 |HS

Marker CWH0020 CWHO0021 ~ CWHO0022  CWHO0023

<H 14> DNA @7INYE 24 Zot

CWHO0024  CWHO0025

CWHO0026 CWHO0027  CWHO0028  Marker

CWH 0007(Epimedium wushanense)

CWH 0029(Epimedium koreanum)

TGAAAATTTGGGTGTGATTGAGAATCCCGTGAC
CATCGAGTCTTTGAACGCAAGTTGCGCCCAAGG
CCATTAGGGCGAGGGCACGTCTGCCTGGGCGTC
ACGCACAGCGTCGCTCCCACCATTATGCCTTTGT
TCTCTTATCGGGCAACTGCAACGTGGCTTGGGA
AGCGGATATTGGCCCCCCGTACCTTTGTAGGCG
CGGCCGGCCTAAAATTCGGCCCTCGGCGACGAG
CGTCACGATCAGTGGTGGTTGAATAACCCCTTT
GTCATAGACCGGTATCGTGTTGTTTCGTCGTCT
ATTTGGGCCACATGGACCCTTGCGTGTCGTATA
AACGACATTCACTCTGCGACCCCAGGTCAGGCG
GGACTACCCGCTGAGTTTAAGCATATCAATAAG
CGGAGGAACCCTCTAGCTTACACCTTTCTTTAG
GCCGTAGCGTAGCCACATTTTCGATTCCATTCCC
CTCATCTTTCCCTTCTCCTTTTTATTTTCGTCCCC
TTAATTTTTGGTCCCCCGTCTCTAGACTCTCTTC
GGCCGCCCCTTTTTACCCTCCCCTCGCACTTTCT
TACGAGACGTTTAGGTTGGCAGTTTTTTCTTCTG
TCCCCGACGTCCTCTGTTACCCCACGTCCGTTTT
TATTCTACTTTCCTTTATATTCTTTAGTGA

GAGAAAACTGCGAGCAGACGACCAGCGAACTT
GTGAAAAACACTTATGGGAGGGACGAAGGGTG
CTAACCCTGAATCCTTCCTACTGGGTCACTTGGG
ACGATTGTGTCGTGAAAGCGACTACCACTCCCC
TCGTTGATTCAAATAACAACTCGGCGCGGTCTG
CGCCAAGGAAAATCTTAACGGATAGAGCACGTC
TTCATGACAATGTTGTAATTCCGATCTTATAACG
ACTCTCGGCAATGGATATCTCGGCTCTCGCATC
GATGAAGAACGTAGCGAAATGCGATACTTGGTG
TGAATTGCAGAATCCCGTGAACCATCGAGTCTT
TGAACGCAAGTTGCGCCCAAGGGCATTAGGTCG
AGGGCACGTCTGCCTGGGCGTCACGCAAGCGTC
GCTCCCACCATTATGCCTTTGTTCTCTTATCGGG
CAACTGCAACGTGGCTTGGGAAGCGGATATTGG
CCCCCCGTACCTTTGTAGGCGCGGCCGGCCTAA
AATTCGGCCCTCGGCGACGAGCGTCACGATCAG
TGGTGGTTGAATAACCCCTTTGTCATAGACCGG
TATCGTGTTGTTTCGTCGTCTATTTGGGCCACAT
GGACCCTTGCGTGTCGTATAAACGACATTCACT
CTGCGACCCCAGGTCAGGCGGGACTACCCGCTG
AGTTTAAGCTATATAAGGGGGGGGAGAAAAA
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I} Epimedium<; 55508 HFEQlon o]F k
4441, 718 2A4ls e ERET 7EE 2RE
A4 Aol 95% olstz A&7 oY

Icariin 3Fo] &=Qre

oreanumZ2 1141%,
A=L CWH00042}+
i}

=%te, CWHO0034, CWH0047, CWHO0058 3|22 Epimedium wushanense 2}
09% HEHE WAL e, Fe] AR AATURE B koreanum 1502 LA
Slom, M Agol U2l Yk Epimedium wushanenseR(§ 5 2017)7 EAY oA
B Aol7} Qlol, W F WAL 91T primer A 5 AL B4 Wlol st W A}

2oy Aoz ARHn

QEZEL)

<E 15> X|A¥X XA 5HA1H(19)

T =2 Subject Score Identities
A HEH Gene EValue Match  Total  Pct.(%)
CWH 0004 Cladosporium sp, e 5e—34 94 99 95
CWH 0005 Epimedium wushanense 0.0 387 399 97
CWH 0006 - - - - -
2 LA CWH 0007 Epimedium wushanense 0.0 392 396 99
CWH 0008 Epimedium wushanense 5e—160 371 399 93
CWH 0009 Epimedium wushanense 0.0 394 397 99
CWH 0010 - - - - -
CWH 0011 Epimedium wushanense 0.0 395 400 99
CWH 0012 Epimedium wushanense 0.0 391 394 99
CWH 0013 Epimedium wushanense Z2e—154 362 391 93
CWH 0014 Epimedium wushanense 0.0 383 389 98
234 CWH 0015 Epimedium wushanense 0.0 389 394 99
CWH 0016 Epimedium wushanense 0.0 396 402 99
CWH 0017 Epimedium wushanense 0.0 393 399 98
CWH 0018 Epimedium wushanense 0.0 397 400 99
CWH 0019 Epimedium wushanense 0.0 394 396 99
CWH 0020 FEpimedium koreanum 5e—116 251 259 97
CWH 0021 Epimedium wushanense le—121 343 391 88
CWH 0022 Epimedium wushanense 0.0 388 402 97
CWH 0023 Epimedium wushanense 0.0 394 397 99
CWH 0024 Epimedium wushanense 0.0 396 400 99
SHAAL CWH 0025 Epimedium wushanense 0.0 396 402 99
CWH 0026 Epimedium wushanense 0.0 394 397 99
CWH 0027 Epimedium wushanense 0.0 391 394 99
CWH 0028 Epimedium wushanense 0.0 375 384 98
CWH 0029 FEpimedium koreanum 0.0 666 677 98
CWH 0030 Epimedium wushanense 0.0 397 402 99
2, A=t 165



T+ =2 Subject Score Identities
A HEH Gene EValue Match  Total  Pct.(%)
CWH 0031 Epimedium wushanense 0.0 391 396 99
CWH 0032 Guignardia mangiferae 1le—32 105 116 91
CWH 0033 Epimedium wushanense 0.0 398 402 99
CWH 0034 Epimedium wushanense 0.0 391 395 99
opLa} CWH 0035 Epimedium wushanense 6e—105 268 296 91
el CWH 0036 Epimedium koreanum 0.0 652 665 98
CWH 0037 Epimedium wushanense 0.0 391 397 98
CWH 0038 Epimedium wushanense le—156 368 398 92
CWH 0039 FEpimedium koreanum 0.0 663 675 98
CWH 0040 Epimedium koreanum 0.0 669 675 99
CWH 0041 Epimedium wushanense 0.0 394 398 99
CWH 0042 Epimedium wushanense 5e—96 228 245 93
CWH 0043 Epimedium wushanense 0.0 390 395 99
CWH 0044 Epimedium wushanense 0.0 398 400 99
S CWH 0045 Epimedium wushanense 0.0 390 396 98
°T CWH 0046 Epimedium koreanum 0.0 630 652 97
CWH 0047 Epimedium wushanense 2e—120 242 243 99
CWH 0048 Epimedium wushanense 0.0 394 397 99
CWH 0049 Epimedium koreanum 6e—150 421 484 87
CWH 0050 Epimedium wushanense 2e—179 358 364 98
CWH 0051 Epimedium wushanense 2e—130 260 261 99
CWH 0052 Epimedium koreanum 0.0 506 523 97
CWH 0053 Epimedium koreanum 5e—156 465 544 85
CWH 0054 Epimedium wushanense 1e—136 276 279 99
ol CWH 0055 Epimedium koreanum 0.0 647 664 97
°orT CWH 0056 Epimedium wushanense 2e—170 374 395 95
CWH 0057 FEpimedium koreanum 0.0 562 659 85
CWH 0058 Epimedium wushanense 0.0 392 397 99
CWH 0059 Epimedium wushanense 0.0 393 396 99
CWH 0060 Epimedium wushanense 0.0 393 394 99

CWHO0058

CWH - 0058 .

Epimedium wushanense(s < 2017)

(28 9) EMHE(CWH0058)2t £ wushanenseZite| HEHH E/du|n
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ot NELE DY QUAS MY
=4)

9. 4cmolFo g 7P Alon, 23} EAAE T ?%O]‘”E}(L 16).

E3] AdogAAE ] CWHOOSGE(K)% 22 28 cemBA] Y RAES(ZTHAHZ)ET 6em
AL Agton, 2949 Af d2AEE 9.3 = VEFE goy AddydAsS ®E
Pl omjlon, 12 #AFE TTem=z hE2AFEHY Ao, 23 £A74 30.5cm=E
AEE Tt 3cm AQUTHEE 16)

<E 16> XEYE IR RYASE YSEH(2

) A& A@A HAag gul =49 gul =X|Z Z0|(mm)
7|#Ee|Hs

(cm)  (OH)  Zoj(cm) 4Hl(cm) ZOl(cm) Hl(cm) 1 2}

CWHO007Z(W)  27.3 9.0 8.7 6.2 9.3 5.5 840 379
CWH00203(K)  31.5 9.3 8.1 5.2 8.2 5.2 94.0 414
CWHO00323(W) 297 9.2 9.4 6.2 10.5 6.5 90,8  37.3
CWHO0034Z(W) 297 9.0 7.8 5.7 8.4 5.4 775 335
CWHO00363(K)  28.3 9.0 8.4 5.9 9.0 55 77.0 305
CWHO00373(W) 32,9 9.4 9.0 6.7 9.8 6.4 85.7  39.1
CWHO00443(W) 26,1  10.0 6.9 4.5 7.7 4.6 75.8 335
CWHO00463(K)  26.8 9.0 7.1 4.5 8.4 4.8 855 357
CWHO047Z(W)  27.4 9.0 7.7 4.8 8.4 7.5 89.2  36.5
CHW00483(W)  29.9 9.0 7.9 5.1 8.7 5.4 944 375
CWHO00503(W) 28,9 9.5 7.3 4.8 8.2 5.2 932  36.9
CWHO00583(W)  25.9 9.0 8.1 5.3 9.8 5.9 74.0 336
dxEHAAHE) 344 9.3 8.1 4.8 8.2 5.0 75.0 33.5

* K. Epimedium koreanum, W. Epimedium wushanense

2) AHE7], o) AAIA RS
Z7]94.e CWHO007E(W)S Held, CWHO00323(W)2H CWHO00343 (W)= 2 Helao] ¢l on
U AA S 25 Mo glon], A= FErLdT > CWHOOO?E(W)E 6745, 1A

AES BHE Y FHollaL, A HF TAE, dF 24lE, 53T 3AS I 17).

AEto A AZ<Ql CWHO0036%(K)+= =7]40] GO 172 BE XA ZE YG 152 B9} FdHE G oH,
7198 AMos YA Aty TEEo. GAFHgE FeAFonA GaAga
d2AFH Tasgon, 94 Feht FRA DEAT FAF TALUHE 17),



<E 17> XEYE IR RYAS 271 ¥ ¥ §4(21)

_ =7 =7 GM Gx 2 o
peeps G S e S mey o/
CWHO0007%(W)  GP183B” Ha} ZelYY Y= YG146A GN138C
CWHO0020Z(K)  GO165A 3] FEHEE oA YG144A G139C
CWHO0032%(W)  BR200C 2 22t Bt 45 YG144A G138C
CWHO00343(W)  GO172C A\ e} FEHE 45 G137B GN138C
CWH0036&(K)  GO172B 34 BEYE of| = YG146A YG137D
CWHO0373.(W) PN77B 3|4 BELYE A= YG144A GN138C
CWH0044%(W)  YG152B 314 B3 35 G137C YG146B
CWHO0046%(K)  GO166B 34 Bt 5345 YG144A G138B
CWHO0047%(W)  YG144B 314 EFE AT G143A GN138C
CHWO0048%(W)  GO172B 314 ElIE U&= YG144B G139C
CWHO0050&(W)  GO172D 34 EFl 3 U GN137A GN138A
CWHO0058%(W)  YG152B 314 B3 585 G143A G139B
QREANHZ)  YG152B 2 5 e} B S845F G137B YG146B

> RHS colour chart

3) £ FAFACHHEA)

7}3}71 = CWHO0007E(W) 7} 4 1292 wWekon 3}~ CWH00505(W)7} 5. 5712 7P woks
29| 37]= CWH0007E(W)7} 3% 43 7mm, 31l 12, 7Tmm= 7} 2 AL HArHEE 18).

Aubof| g A 5¢l CWHO036Z(K)= 7H3}7]7} 49 1392 gizASRET 4 w3yt s4e
42702 d2AGET 7] Ao st 42384 Aot A ET 71 AeFolfitt. £9
A7) 3 36.9mm, I3 12 6mm=E P E2AFET F FEF|UTHGEE 18),

<E 18> XREGE IR RIASZE H=tEH(21)

- - st 25t -
== (mm)  (mm) (mm)  (mm)
CWHO00075.(W) 4, 12 4.4 34.6 11.3 43.7 12.7 14.2 6.5 26.3
CWH00203.(K) 4, 19 4.7 22.7 12.5 38.3 9.6 11.8 6.3 20.9
CWHO00323.(W) 4, 18 4.9 29.5 11.1 34.7 12.1 12,7 7.3 24.0
CWHO00345.(W) 4, 13 4.2 31.2 11.8 37.1 12.4 13.6 7.7 23.1
CWHO00362.(K) 4 13 4.2 26.7 9.7 36.9 12.6 12.1 7.8 21.9
CWHO00375.(W) 4, 15 4.3 26.5 10.7 35.8 12.3 12.8 7.9 22.8
CWHO00443.(W) 4, 17 3.7 20.3 6.0 23.8 9.9 11.7 6.7 18.5
CWH00463.(K) 4, 18 3.7 32.0 11.0 33.6 12.3 13.7 6.3 19.0
CWHO00475.(W) 4. 19 4.8 31.1 12.3 28.7 11.8 12.4 4.6 18.3
CHWO00485.(W) 4. 19 4.3 22.1 12.6 34.9 11.3 10.9 3.8 19.6
CWHO00503.(W) 4, 18 5.5 24.5 9.7 32.7 11.0 9.5 4.3 17.8
CWHO0058%.(W) 4, 13 3.7 16.0 7.9 23.7 10.4 10.2 3.8 12.0
Y2 (EAAHE) 4, 17 0.2 20.3 6.0 23.8 6.0 11.7 6.7 18.5
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i}/\ﬂ«] ::Zl%‘:o% CWHO0020&=(W)E A|9Jgt = AlFo] AFoA EAseH, FAAS
I 29 7|R7F A ok FEIlem, £ FHe =7k o] CWH00073(W) & 77:]]%0] AL,
EHIE 1A, CWHO034 (W) & 44152 Fetd@olqltt. AlgE 2 79 Fel= CWH0007 (W)
5 8AIE VAol aL U] 2AFS UA o SITH(EE 19

At A A §<Ql CWH0036% (K)= A2 Y2D(Pale Greenish Yellow), 283
RPN66A(Vivid Purplish Pink)o]glom, ShAL ArEojA Hx|sti, £o| 7|8 7%
FH A £ FH= AP eR o d2A T Sty EEL, £ A9
UAg o2 A dj2AF2 VARG HSF 8= ATHEE 19).

<E 19> XREYE 1R RIAS = A4 3L = FEH(21)

£ 5o 1
K rlo rlo

7| HEe|HS . ZUE M SIMEXIYY  E I HEY ZAUSE HEE]
CWHO0007Z(W)  YG3D’ GP183C Aol B2 A =t =y VA
CWHO00203.(K) YGAC RT60B  7]%ollA B 7oA ge=tt =2y UAHg
CWHO00322.(W) Y2D REGOC  AHollA 4 A Stk sy vag
CWHO00342.(W) Y1D RPE7C  AFolM A A et B ERE UAE
CWHO00363.(K) Y2D RPNGBA oA B2 IRA d=tt w493y UAE
CWHO0037%(W) Y1D RP59A  AHolA EA  IRA gett ey UAg
CWHO00443.(W) GY1C RP61A  AolA B2 7R gt w2y VA
CWH0046%(K)  GRYEIB  REPUSSA AMRox B2 7RA] o=t} =gy VAL
CWHO0047%(W)  GRYEIC  REPUSSA AHolxl B  7xA| gt} =3y VAL
CHWO0048%(W)  GRYEIB  REPU5S8A ARo|A B2 7R okt =2y VA
CWHO00505(W)  GRYE!C ~ REPU5SB  AbRollx 2z  7hr] o= =g VALY
CWHO0058%(W)  GRYEIC  REPUSSA ARolA £2 A gt 393y VA
G RREES) GY1C RP61A  7]FolA A IRA Sh=tt =y VA

> RHS colour chart

CWH0034 ' CWH0037

2. m2eiRm /169




&
[
E
‘
&

CWHO0050

(ad 10 X EGE 2

4

NI

¢

AF)ol Blel o AH, Agee
B f2E5F 2ok WAt 10).

i

Al

—

7|HHeE|Hs 20| EL 20| L
(mm) (mm) (mm) (mm)

CWHO0011Z(W) 7.3 4.9 8.0 4,9
CWHO00123.(W) 7.5 5.2 8.3 5.3
CWHO0023%(W) 9.1 6.4 9.6 6.2
CWH0024%.(W) 7.5 5.8 8.1 5.3
CWHO00253.(W) 8.3 5.9 9.4 5.7
CWHO0026 (W) 8.5 6.1 9.4 5.9
CWH0029%.(K) 9.2 6.6 10.0 6.3
CWHO00413.(W) 8.4 5.3 9.0 5.3
CWHO0043Z.(W) 6.5 4.6 6.8 4.4
CWH-00522.(K) 8.3 5.8 9.4 5.8
(A HE) 8.1 4.8 8.2 5.0
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Ae dz2AEET

Sre 42702 di2AE Hy

29.3 8.7 39.4 10.1 11.0 4.8 19.5

3.5

CWHO001135.(W)

38.2 10,7 11.9 4.9 19.0

9.9
8.3

11.3

36.3

3.4
3.9
4.2

CWH0012%.(W)

17.1

11.5 5.4
6.5
6.5
6.7

10.7

29.6

27.5

CWH0023%.(W)

12.2 12.0 19.0

36.0

43.0

CWH0024%.(W)

20.5

35.2 8.2 33.1 11.9 11.6

4.9

CWH0025%.(W)

17.4

28.6 8.0 39.8 12.5 12.5

4.6

CWHO00263.(W)
CWHO00293.(K)

7.9 27.2 10.7 11.1 9.3 16.0
0.1

7.8
9.8

24.9

4.2

10.8 11.2 18.9

37.1

19.1

0.6

CWHO004135.(W)

10.1 11.5 5.1 19.8

38.0

27.0

4.0
4.7

CWH0043%.(W)

11.7 31.6 10.7 10.8 4.8 17.6

25.2

CWH—-0052%.(K)

20.3 6.0 23.8 6.0 11.7 6.7 18.5

0.2

HEEHAHRD)

Aol A& (CWH-00295.(K)) ]
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B " AREA] Y

712 % AHEARY HA

= 10~207T

JEY 2%

A
o

o, 7] 20~40C Witk RHEo

FREH(E 12).

S

ez #4]

25

Xk

7
woa

]

A

HA Al 90d A%

o MZSE 81.4~81 4%

_éo

w2} o
= R ——

7} 21,.2~22.34 2 714

FEHAS

ﬁo

)
RS

(20)

1B

<H 24>

i _
Kl 8
<

20 ur

2
o
o

*a| L
=AAL7]

2.9 26.2

2.7

1% 32.7

270

1/15

29.9

27.1

50.3
36.7

2.2
2.1

24.2
25.0

17}
270

2/14

71.2

1.6

4
0

26.
32.2

174

86.2

9
2.3

1

27,

27)
170
270

38.9

1/15

3.8

2

6.4

32.3

47.3
40.6

1.8
2.9
1.5

2.7

23.4
23.1

170
27N
170
270

2/14

Njo

81.4

21.2

91.4

22.3

2.4 92.4
3.9 75.0

28.6
25.0

174
270

3/16

2 (=A))

HALEHTIA

=5
a
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TS AFE ASEAALS 908 AL SHAAY T A5 A 2% 5 AdFE AFo] 5
AFS Bt
<H 25> XA 9 ZHAD(0f T2 X4 WSEM4(20) (ZAFL: '20. 5. 26.)
2|8 ESY ox ER R
ISR ZAAD] A SEH(YOot=) (cm) (cm) (cm) (7H/4)
1/15 17 10,7 3.3 2.8 2.2
(30¥%) 27 12.0 4.0 2.8 3.6
9/14 17 12.9 3.5 2.6 2.2
P PAHAF -
PAH (604%) 270 13.3 3.6 3.0 2.7
3/16 17 9.1 2.9 2.2 1.6
(9093) 270 11.6 3.6 3.0 1.8
1/15 17 7.8 2.7 2.3 2.4
(30¥%) 27 10.6 2.9 2.1 3.6
. 9/14 17 9.8 2.1 1.9 1.8
2AA [
(6093 270 10.7 2.3 2.1 2.5
3/16 17 10,0 2.7 2.2 1.9
(9093) 270 14.5 4.1 3.2 3.0
17} 16.0 4.4 2.7 2.5
2(L% ) ) ) )
H =D 3/16 27N 15.9 4.1 2.7 4.0
diHof 2|83 ASEAS A 9 47| kef| Adglo] 24to]l Wols 24 A&
HFEAE] 7 F5eh AFoldlor, 15d SAAY & AbmAl drEANE] W wol=rt 74
F5 3 Aol ATHEE 26).
<H 26> MX|FYX X2 MEEH(20) (ZAFL: 20 5. 26))
XME|lE L ALER ¢ WOt WoLZO|
PSR =AALD| A e (Mot) (0~9) (H/4) (cm)
1/15 170 6.1 2.1 1.8
(30¢%) 271 7.5 1.9 1.3
2/14 170 6.4 1.8 1.4
] A -
PP (6043 27N 6.6 1.6 1.0
3/16 170 4.6 1.3 0.6
(9093 27H 5.5 2.0 1.4
1/15 170 6.5 2.2 1.0
(30¢%) 271 7.8 2.6 1.3
F 2/14 170 4.8 1.7 1.2
(6093 270 6.3 2.1 1.2
3/16 170 4.1 1.6 0.8
(90¢%) 274 6.5 1.9 1.0
174 7.6 1.7 1.0
Z (X 1 . : :
=) 3/16 274 6.4 1.9 0.6
DarAe]: 0(mE), 1(0FRRR), 3R, 5(RE), 1(¥E), 9(oFdE)
2. &2y 175
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2) oA T AEEA
A T SFEAL 4T 90Y A Aol A Wotrt Ul = A A Al AAF A 2
ZE AE Ao @428 YpTE 8UR JH wetA = AFoldlen, T Ao
BeErsE LY, E oA = Aol E Al 60d AR Wolrk U e s
LE AME Al UEAETE 428 7P EUoY AEES 5% ol ATHEE 27)
<H 27> MEYs U HEYH 02 =% U H]EH(21)
®2LHg M2Y EHA EHARUS! MXFME wIMH 0 MZS
MEUL AM227| "o (E/Y) (E/Y) (&) (%) (0~9) (%)
- 07 1/15 2/6 23 134.3 1.9 90,7
2091 171 1/15 2/1 17 109.3 2.5 85.2
e 07l 1/15 2/8 24 87.5 3.5 95.8
174 1/15 2/1 18 91,7 2.9 58.3
o 07 2/15 3/7 20 61.1 0.6 90.7
602! 170 2/15  2/28 13 108.3 1.6 86.1
. 07l 2/15 3/4 18 68.8 1.3 91,7
17 2/15  2/26 11 93,8 4.2 75.0
o 07 3/18  4/2 15 81,5 1.6 85.2
500 174 3/18  3/25 8 100.0 2.3 72.2
e 07l 3/18  4/5 19 66.7 1.4 95.8
174 3/18  3/25 8 97.9 1.7 35.4
o 07 3/18  4/7 21 92.6 1.7 83.3
= 174 3/18  3/25 8 171.3 2.2 30.6
(1A% e (%! 3/18 4/4 18 70.8 1.2 81.3
- 17 3/18  3/27 9 85.4 1.6 66.7
DAME 3 23 A R 94 T 1082 B (————— > 9t vi$-Fs)
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AR T 57~67Y SHE AER AGR S AR AE Al ZE A B s HIgE
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