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ABSTRACT

Cultivation techniques were developed to establish an extended logistical system of

stable seed production for the following medical herb species: Astragalus membranaceus

Bunge, Astragalus Root ; Eleutherococcus senticosus (Rupr. & Maxim.) Maxim.), from the

same genus as Acanthopanacis cortex ; Rheum palmatum (Linné), Rhei Radix et Rhizoma ;

and

The

Angelica gigas (Nakai), Angelicae Gigantis Radix .

results were as follows:

<Astragalus membranaceus>

Seven A. membranaceus specimens collected from various local and global locations,
including the “Aseong Astragalus root”, were investigated.

When Astragalus root seeds were coated with Thiram wettable powder before
seeding, they took 3 days until germination and 9 days for the process of germination.
This was the most effective method, with a germination rate of 45.0% * 3.1% and
seed decay rate of 2.0% = 0.0%.

When one—year—old A. membranaceus were topped at 1/3 height once in early July,
the amount of producible dried roots was 99.2 + 23.3 kg/10 ac. This resulted in
the highest quality seed production of 26.5 kg/10 ac.

When two—year—old A. membranaceus were topped at height twice, once in early
June and once in mid—July, the yield of dried roots produced was 294.2 kg/10 ac.
This method was the most effective for producing ripe seeds at a rate of 6.9 kg/10
ac. However, the topping number and fertilization methods should be further
investigated to determine the most effective seed production techniques.

To prevent termite and aphid damage after seeding, a net could be placed over the
area directly before germination.

The most effective planting density for seed production using one—year—old A.
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membranaceus was 15X10cm, which resulted in the production of 12.5kg ripe seeds.
— In an empirical analysis of the 1/3 height topping method of one—year—old A.
membranaceus, the yield of dried roots and that of high—quality seed produced was
77.1 and 26.9 kg/10 ac, respectively. Therefore, this method was confirmed to be

appropriate.

< FEleutherococcus senticosus>

— Greenwood cuttings of E. senticosus were cut to 10—cm—long fragments and
planted in mixed bed soil (1:1 perlite:peat moss). Water was sprayed for 30 s
every 10 min during the day, and the rooting rate was good at 8.9%.

— Semi—hardwood cuttings of E. senticosus were cut to 15—cm—long fragments and
planted in mixed bed soil (1:1 perlite:peat moss). Water was sprayed for 3 min

every, and the rooting rate was good at 10.0%.

<Rheum palmatum>

— The most suitable location for seed production was at an altitude of 700 m, and the
most suitable period for seed production was 40 d after flowering with a 93.3%
germination rate.

— Three months of storage at 15°C after seed production resulted in the highest
germination rate of 98.4%, whereas the germination rate decreased to 73.2% when
the seeds were stored for a year.

— When seeds were cultured in 75% shade, the survival rate was the highest at 80.2%.

<Angelica gigas>

— Three species of A. gigas collected domestically, including “Manchu A. gigas,” were
studied. In terms of diseases, was the most prevalent, in addition, aphids and mites
were serious problems.

— The most suitable location for A. gigas seed production was a sub—alpine region at
500 m altitude.

— When the seeds were soaked in wettable carbendazim powder (1:2,000 times
solution), they took 5 days until germination and 10 days for the process of
germination. The germination rate was 75.5% £ 3.5%, and the decay rate was
2.0% = 0.0%. This was confirmed to be a highly effective method.

— When a net was used for seed production, the yield of high—quality seeds produced

was 39.2 kg/10 ac, and germination rate was 54.9%.
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$98(%)
# 24

10.




(3) 87] B4 A% AT AF AP 7

) 1aA 710 A He B FAAAA

F7] A A HAe YRz zole 7] Welo) YA S 9sl, AF HAre
A% mme] WA, Ao AW £ HAS AL, NS dAG] Welo A{
%317 fs) Qo AAFE Yotk AnHoE 7)o AL 69 FeeAl A
5 30~40m AE GATL 13 AP AACEEY) Bg 2 =R PA)S, 79 Fohe
3 MBS Asa P ARS HQ37) 3 24 APL WA 3% AYL 89 F
sherol AdRe AHTHE A AASEY, ARE A He Hhow As g
7] A AR YA 3 VAT 9GS THs] AL AAPHS 1Y Do

o] it

@ 194 379 JALHE AS @ +F

194 3719 HANHE 37 245 ASEAHLS 1 113 3% 129 24 F4] 3l 9 =
oo ma} 22 A4S SHA &2 FAHAH AF 119.7cmZ 7P o, 13 1/4 F4]
© 11.5cm gon, 13 1/3 A9 A$+ 90.3

Bemolar, 23] 1/4 A4 89.8cme] o,
A= A4 34 9 Eold weEl 13

A > 18 14 A4 > 28 14 A4 > 18] 1384 > 28] 13 A4 £02 vk 449

A
A FAAY A97F 0.99em=E 7 FARCH, 13] 1/3 H4A 0.87cmZ 71 7T
T vidgs F840] 37102 74 gekon, 23] 1/3 Ao 13942 71 AHA 13
BAGE vtrget 22 A BAoy, 2ae)t 3a BAgE 23] A4S st A4S A4St
A TFE Z7tEe A BAY BAFY B FT 13 EAFE FHAA 13402 7
Z Bwko, 2349 33 AT 23] 1/3 HAAl 42 18570, 6.1MZ 7MY B Aol
THE 11).
£ 11 A4AHdE 1dA 7] AR S 54(2014)

A A% #u 23 oo EXIF0H/F)

314 =0 (cm) (cm) (cm) (OH/=) 1%t 2%t 3%t
24 119.7416.0  105.7420.2 0.9940.1 37.144.5 13.4+2.2 11.5+6.7 3.5%2.7

13) 1/3 90.3+7.1 34.7£5.6  0.87+0.1 14.7£3.0 7.3£0.3 10.1£3.6 4.1%x1.5

(747) /4 111.5£11.1  68.1+£27.3 0.92+£0.2 23.1£9.6 8.7£1.7 7.1+£4.1 4.3£3.0

23] 1/3 76.8%£1.5 35.5£3.8  0.91+£0.0 13.9£2.0 8.0£0.7 18.5%£1.7 6.1£1.9

BEY) 14 898454  48.0+2.1 0.91+0.1 165+1.1 10.6+1.4 16.8+15 44426

¥ ZAMAIZ] 12014, 10. 15

T3 FEHre FAAA 265742 7P weker AAE B A= HEE T AT
AEL T3] AAslee AdzEeld weh FA4 > 13 /444 > 13] 1/3 A4 > 28 1/4
A4 > 23] 1/3 A4 &2 woAle A4S BTG 12).
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¥ 12, AAHE 1A 7] AR FETA 24(2014)
Ml E@EHA X g5
a4 =0 (4/%) A S(9/7F) HES(0/F) HEE(%)
7244 265.7+52.9 221.1485.4 65.9429.2 30.7+1.7
13) 1/3 135.9+40.1 99.0429.1 25.6+5.8 24.841.2
(797 1/4 167.0+66.7 152.8+72.7 48.3+27.8 29.3+7.7
23] 1/3 144.3£23.8 95.0425.9 22.746.0 23.7+0.1
(8€7) 1/4 126.3+15.3 112.3+8.6 25.542.5 22.440.9
oF, 27 2 A2F 5 A FETFA 849 AR ASE 33 H43l5e) H4lEol
o we} A4 > 13 /454 > 13 1/3 A4 > 23] 1444 > 23] 1/3 A4 o2 7
Ae A%s Bach AAUHEE 194 3719 Ashi A2F 2 35S T34 > 13 1/4
A4 > 23] 1/3 A4 > 13] 1/3 A4 > 23] 1484 £02 FolAle AFoloy, A=
& 13 1/4 F4 > 23] 1384 > 23] 1/4 A4 > 13 1/3 F4 > FH4 £o2 ¥o}
A= AFolATHEE 13). olgst 2x=2 & o) 194 7|9 AS 3 A2 7 FEE 9
e A7t AFEE 7Y gl AR 342 dAFE 13 1/4 o] A4 Ee 74
Fed 89 Aol 44 AR 2/3F FATE 23] 1/3 =] A4S st Aol #EE A
o7 goEon, 71Ee AAVIE vliszgt 2RE A
3E 13 A4AEEE 1dA &7 AskE AS 54 9 T 84(2014)
My xt o raa A5t
24 31.945.1 1.55+0.2  6.5+£1.9  32.0£9.0 13.943.8 43.5+1.7
13 1/3 294427 1.2940.0 4.9+05  23.0%4.0 10.8+1.6 47.7+4.9
(7€) 1/4 29.540.9 1.40%+0.2 54422  29.4%135  14.1£55 52.0+2.2
23] 1/3 30.6+4.5 1.3440.1  4.6%£2.0  26.7+5.1 13.742.4 52.0+0.9
(8€7) 1/4 28.0+4.2  1.3040.1  3.7+0.4  20.8+4.4  10.8+2.3 51.8+0.8




T AP 104 194 3719 ASE e 28] 13 A4A A2 e 265k,
A S 136.4kg, *§1_-g 70.8% %2 7} E=ke=H|, o=

Al ArhE BHow A VY e BAL FAAA 4RSS FuFAY] o)
Az 2 5 9

T A
¥ 14, AAHE 194 &7 /89S 9 7(2014)

Al /398 RESS +2(kg/10a)
34 =0 (%) (%) Az A2 SERI4
AA] 25.3+7.2 58.3+19.1  250.1473.7  109.7+35.7 80.4
13] 1/3 56.7+11.4 65.046.6 210.5+52.0  99.2+23.3 72.7
(7€) 1/4 39.24+22.4 56.7+16.6  213.6+42.1 103.7+13.8 76.0
23] 1/3 70.0+15.3 70.8+1.4 265.0£55.0  136.4+25.9 100.0
(8€74) 1/4 43.0£7.3 60.849.5 179.9459.1  93.3+30.4 68.4

% =rkas 23 AA(1/3) 71F

@ 1494 79 HATHE FAYLA

St AAUPHE 3R 39 o Ex) A

kA, 24 3 AL ASEAS F 159 2o
AA] 24z 92.2445.1709F 279.3+117.770
A ZASFE 6.2~6.7M2 ZAEYOH,

>

23] 1/4 A4 > 23 1/3 A4
Z

"y &
% olol mek F o)44 % Fie ¥

TOoFZ W %%* Eé%%x} f'é*t 3%12 Al E4E faste AYoE FAHAA
643.3£283.9%/F o2 7P oy, 54588 13 1/3 FAA 39.7%2 7HF =g} whd
oA, ARFE 18] 1/3 H4A 85206522 714 F4T TAS 44T F Asich
® 15, HAUHE 194 &9 7 T4 Y FAHL: HK54(2014)
Mgy 0| A4 2R Sd+E/EF, %) 10002/%
3l =o|  (H/F) H/) ot xg S S&8 (9)

A
o
24 92.2£45.1 279.3%117.7 6.7£0.9 1,875.91648.3 643.3£283.9 34.4£10.1 7.9+0.4
13 1/3  48.4%4.8 149.8£19.5 6.3£0.9 943.7£45.1 401.9£122.539.7£10.2 8.5+0.6

(787 1/4 56.9426.8 192.8492.5 6.3+0.4 1,152.7+602.5376.1+230.9 30.7+4.7 8.4+0.3
23] 1/3  33.04£7.3 96.3£38.3 6.2+1.9 664.8+464.7 26.6+23.1 3.8+44 6.0£1.7

(897) 1/4 34.3+6.4 120.6£70.1 6.3£0.6 689.5+310.8 49.4+14.3 6.5+0.9 7.0£0.6

137 (F 1/3, $ 1/4)
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gl S/ 8 5 1/4)

4, 79 FHT B o5 TATE FHYA 16.0g, 7.9g02 JPF wokow, AAnd
102 134 8719 T4 AAdFs s34 A0TF =3 FHUA 247 113.0kg, 38.2kg 4

A
A plat EME(9/F) SR AM2HKkg/10a)
314 =0] xg 54 HH| X|4 5 X|4
A A 15.0£5.7 5.242.5 113.04£25.,5  100.0 38.246.5 100.0
13] 1/3 8.140.5 3.440.7 74.0+11.5 65.4 30.845.4 80.6
(7974 1/4 9.745.3 3.242.1 71.4434.0 63.2  23.3%14.5 61.0
23] 1/3 4.743.9 0.340.2 46.4+38.3 41.1 2.542.2 6.5
(8974 1/4 4.942.0 0.4+0.1 40.4+11.8 35.8 3.241.1 8.4
T 172 A4 39 Folofl mE 194 7|9 AT FTAY H4S Fristr] Ha ol
& FAME g Aol 10€15¥] AF AT FAE 11€ 12¢0] oA P S Y3514
o 25T &27]d 5084 498307 Syt A4 HE AsH TAQ WolgS vl
st A¥, WolAle 13 1/4 A4 Al 192 71 wgton, Uz Hel4te 2do|qltt. v
of 40% wold LotrQ U= 13 1/3 A4 642 7 wspom, 13] 1/4 A4 7do]
225Uk T3 13] 1/3 F4] A] dolgo] 86.00£14.7 2 7 =UTh

17, A 134 3] FA dolg Hlm(2014)

Huddy SHORA| HIOPAQUA sotg 2iig
314 =0| (&) (&) (%) (%)
24 2 - 13.549.1 1.0£2.0
13 1/3 2 6 86.0+14.7 3.0£2.0
(747D 1/4 1 7 74.5+6.4 1.0£2.0
23] 1/3 2 - 18.0+4.9 2.5+3.0
(8974) 1/4 2 - 5.0%5.0 56.0%5.9
E 188 194 B7)e AAWHE 10aTd A5 534 AT g L50uE
Axtolt)y, A FFo| WE 10aT &5 23] 1/3 JAA] 1,916,966¥8°.2 71 ©kor)
TETA AFTFo WE 10aT A5 FAH40] 1,706,8529 02 7HE BATE 10a" A
A2EL BAHA A 1029 3,248,5769 02 A=H At




£ 18 AW 194 37) £ 2 B4 YY) e 259a(2014)

Al ] S&BXt
ASE
. 72 £t} AS M5 £t AS o
| & =0 - oo (&/10a)
= | (kg/10a)  (®/kg)  (&/10a)  (kg/10a)  (®/kg) (&/10a)
FEAA 109.7 14,054 1,541,724 38.2 44,682 1,706,852 3,248,576

13 1/3 99.2 14,054 1,394,157 30.8 44,682 1,376,206 2,770,362

(7€) 14 103.7 14,054 1,457,400 23.3 44,682 1,041,091 2,498,490

23 1/3 136.4 14,054 1,916,966 2.5 44,682 111,705 2,028,671
84  1/4 93.3 14,054 1,311,238 3.2 44,682 142,982 1,454,221

# - A 9720139 BERAEASARR VS

Yy, dolgS LIRS A5 10aT 719 ¢F TH5TA AAEFE 13 1/3 4] Al
26.5kgo. 2 7} @ol Aike] AAEo], 10aT ATFHH FFTA Aitdo] o2 A &
52 13 1/3 A = =
719 AAAR 79 ol 13 AARE 2/3 Eolz JrlE 1/3 FA

S =
= T
= AAske Aol e Aoz ASHIJT(GEE 19).
3

E 19, AN B 5% L 9% B4 AN LS Ea(2014)

XAl $ LS -
i S A5 R AE 710,
B i) (%/kt;) (24/10a) (Kg/f10a) (%/kg) @i0s) V109

A4 109.7 14,054 1,541,724 5.2 44,682 230,425 1,772,149

13] 1/3 99.2 14,054 1,394,157 26.5 44,682 1,183,537 2,577,694

(794 1/4 103.7 14,054 1,457,400 17.4 44,682 775,612 2,233,012

23 1/3 136.4 14,054 1,916,966 0.5 44,682 20,107 1,937,073

(894 1/4 93.3 14,054 1,311,238 0.2 44,682 7,149 1,318,387

D SHIEA Lol x5S EAE

W) 294 &71e) Ay S 2 A Ak

@ 2a4 719 AAYHEE S 2 %

20159 %0 2@ 378 gidez 19A &r)ef e WHog A4S HAAEAL. A4
e 2@ 379 3] S EAS X 203 2o 23dxF 379 AESS 13 ALY
viel ol A JfA7L o)Ed AES Ao, 2FL A4S 9 Eold wEt A4 A=t
e 49l BAA 193, 4cm > 13] 1/4 =o] AA 161.0cm > 13] 1/3 A4 150.4cm > 23]
1/4 A4 140.3cm > 23] 1/3 F4] 98.9cm w22 =43, v AZL ZAHA > 23]
1/4 A4 > 13] 1/4 A4 > 23] 1/3 A4 > 13 1/3 A4 £o2 #=doh. B4 13 1/3
A4 Al 1.0cmeZ 7Hg FAYeH, 23] AHS & AF 0.8cmE JHEAARAE Aot
T AFE 23 A4 A 5. 7ME M BUth 9 13 EXSE FANA 4882 7
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Brout 3k Ale WASHA Fkem, 23, 3z FAFE 23] H4 Al —7}0}% %0121
ot oo e BEA > 23 1/4 H4> 13 1/4 A4 > 13 1/3 F4 > 23] 1/3 J4 ¢o
2, 4L B Folok ¥HZ Aol A
3E 20, 234 7)o FHAubHE 4R AS(2015)
Halar MEg xZ Fy Fd E% 214 H/F) Opcl%
Sl 0] (%) lem)  (em)  (em)  CH/F) 1%t 2%} 3%t (7h/F)
T4 58.3 1934 183.0 0.9 3.9 488 3.1 0.0 39.6
13 1/3 65.0 1504 67.2 1.0 3.8 112 101 24 15.2
(6974  1/4 56.7  161.0 822 0.9 44 246 169 0.1 17.3
23] 1/3 70.8 989 677 08 5.7 154 206 2.7 14.4

(7¥3) 1/4 60.8 140.3 93.3 0.8 5.7 184 20.6 2.8 18.5
 AAAY(ZFE04E) ¢ 25%X20cm

294 71 A AR 3 21% 2o 7 9HTE T4l 402.1702
7hd wekem, 11 o2 23] 1/4 A4, 13 1/4 A4, 23] 1/3 A4, 13 1/3 H4 &l
o T AETS 13 1/4 A4 A 207.5g08 7P Eou, dxFS 23] 1/4 H4A A

= &2 13 1/3 AA A 53.8%= 7} =gl 10a & ANE 5%
Az 1,761.2kg, 7% 799.5kgo 2 7} AL

>
Zo 3
A

2]
T Al SN Z5(9/F) HEE x| A8 42k kg/10a)
EE =o| (oh/) A a (%) E UE(XI%)
EAA 402.1 190.7 89.1 47.8 1529.3 720.1(100.0)
13 1/3 253.2 112.7 51.8 53.8 1035.6 479.7( 66.6)
(627 1/4 323.7 207.5 87.7 44.2 1558.5 664.0( 92.2)
23] 1/3 259.5 119.9 55.5 48.4 1188.2 551.0( 76.5)
(79%) 1/4 382.4 201.9 92.7 47.5 1761.2 799.5(111.0)

2L 23] 1/3 HAIA] 45.1cmE
AR, AZFE 1/4 =0]2 13

= 2§1 Zﬁj Al 5.47Hi P Bt 7 A2 2 doFe 23 14 A4 A A

FAlere ax oA X224 Z5(9/F) HE8
34 =0 (cm) (cm) (H/=) M al (%)
24 43.8 1.8 4.4 53.3 23.7 45.4

13 1/3 36.1 1.7 4.3 45.5 20.9 46.1
(69474 1/4 31.2 1.8 5.4 63.7 28.8 45.8
23] 1/3 45.1 1.9 5.1 71.1 33.6 48.2
(79%) 1/4 41.2 1.8 5.4 74.4 35.0 48.2




294 G719 AAYHE 10a T A #3233 gon, 23] 1/3 A4 Al A2
2o 703.5kgo) T AEFHL 333.3kgl 2 M BUth E Z/AFEE A, Ax 2F
23] 1/3 A4 A 247 61.3%, 62.4%= =%th. 234 3719 BF 49 Aol ASEH
RE7] A FFAMFS A 718 A&, o2 s +7] A571A] A A5o] %
et F-AA Al AEA GEAGeR Qs AR SR FE o] o]Fof B> Ho
2 AEEHRoH, gepA 2datel AEE T A9 AGF A5 wet 89 - Sl 3%
NS & ool AS FOE HoHT
323, 294 &7le] AAWRE AR #7(2015)

B Rlats 22 (kg/10a) 2/48g (%)
g4 =0] = A2(RI%) A A
24 429.0 191.4(100.0) 30.1 28.2
13) 1/3 416.9 192.0(100.3) 50.7 43.1
(697 1/4 472.3 213.4(111.5) 32.6 34.2
23] 1/3 703.5 333.3(174.1) 61.3 62.4

(743%) 1/4 646.0 294.2(153.7) 38.6 36.4

@ 234 7)o FHALHEE T2 YA

234 8719 X“‘HP%*% TANE A FFTAE 24e F 249 2o, AAMHE F
T AR ZAAFE 1670 om, F9 olrtes 13 1/4 A4 Al 214102 71
ZRom, Al o)ry @—’F—t— 12.3~14.670= 23] 1/4 A4 A 714 gt o|Aad g+
7F 1A el Hlg] A2 o]fe 4€ M 7|H] AEst AGE HAHFE Qs AA7|7F A4

A7) o2 AlgHH, AYA7E HoE 9¥ st 109 4 - T4 ol 7]

9 )

B3 5o 9oz Pol zr19ee] Ao ArArh WA 244
o}

o

2714 PHd 5
54 Y{F4e 27.2~50.9M=, 23] 1/4 A4 A 50902 7 BgoH, TEES
90.9%°] Atk
3t 240 294 7)o AAMHYE A ST 84(2015)
My RHO{EHA 4 RS ojMgE L B2Oh/%
EES =0 (H/=) (H/=) (74/014) =2 nsa S28(%)
T4 0.5 200.4 14.4 27.2 2.7 91.5
13] 1/3 1.6 151.0 13.9 30.2 5.1 81.2
6% 1/4 0.1 214.1 12.3 32.2 0.7 99.1
23] 1/3 0.1 108.3 12.4 28.7 4.6 84.2
(7%)  1/4 1.0 191.3 14.6 50.9 5.9 90.9

2015 A[EHTEHTM



2d4 B719) FABREE E 259 Loh FF FAFA D SHFA FAE 23 1/4 A
A Al ZHzE 0.9g, 0.8g22 M wstem, A 100085 5.7~6.4g2 A4zl 4
glo] 13 A4 Al 6.4go2 71 FASAL whdd] 1023 FAMAE 2 S534 g
23 1/4 A4 A 27 7.3kg, 6.9kgo2 7P VYT AF F dolse ¥4 At
54.7%% 71 wkon 23] 1/4 A A=F7 18.0%2 7Hg w o

g R Agareke LMol 2.8kgo® M weton, 13 1/4 FHA A 0.7kgo® 7+
o, 294 719 B¢ FA S A% HAEHEAA

“ 1

H
X

3 25 294 379 ZAAAAA(2015)
XAl EX15(9/%) ZXpAAZH(kg/10a) SLEEXHkg/10a)*
100088 — —— woig
s+ g0 g s& 0 A BT S
T T
24 06 05 5.7 5.6(130) 5.1(134)  54.7 2.8 100
12] /3 05 04 6.4 4.4(102) 3.8(100)  32.7 1.3 46
648 14 05 04 6.4 3.7(86)  3.7( 97)  20.0 0.7 25
93] /3 04 04 5.7 4.3(100) 3.8(100)  34.0 1.3 46
(749%) 14 09 08 6.3 7.3(170)  6.9(182)  18.0 1.2 43
| SHEA D 5HEA < Wols

H FQ FTAFES AR Aoe %
263 19 59 Zrh A 3] AT 7Fed] dAse 9€9F e o]% kA IHE)
Aok 7] FEAYA Fa B S5 AGRER, ST, AL T Ve AFsFor A
ston, I F JAGERF It 7P FAvh IAG9EFRY A9 FARFH 849 e GAEA
g7l e 69 S 99 Fwoll 23] BAsken, 54 sk HAAZF= 69 A 8
4 g, 6t DA T 7E€8eH 8¢ dedl, 74 g AT E 6¥ T
gdstwol 23] BASAY. JAE=Fe 7] AW 71 T 23 TAs= AowE #FEHSE
g, o oIS =T AYFAIRNE 250 AU 53] 54 st FEAYT ) 6=
LA ZI7F 69 Aoz 7Y Wt o] Ho=m vFRo] & o TE9 F5 58 A F
ol 719 Aol A wjRE 7] oY o e AE AR FE =& Ao, wet
A AGE BAE AT AXge 35 Aolu, 719 dF A F Zotyy] ol dXsh=
Ao , 2 AlgelA

e & Aos ddEy WY 37 HEVE dad o= ARHeH
A)
=




FAY ¥ (2014)
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@ BAAMYAIZIE 7| s R FF
&

FAAEN 194 grle] AR AS 54 2 ST 4s % 279 2Y 2
111.0421.5~132.7422.4cm, A< 101.0£24.6~126.1+£21.1cm=Z ZAH A ASSFFS B
RNoeW, AL 0.88+£0.2~1.0840.2cme] £XE HId. viuse Fgo] 242 gton,
F 13 EXFE 12.143.9~17.3+1.570¢ EXE HYgon F3 4R Axze 74 3
& AAZ T 210.7£127.3g0.2 7Y FAYOY, T AETS 8Y sk 9 AT
7h 86.4£41.6g0 2 71E FAMG. o] A2 = u 54 sk ol F AVIER WAAHE
sidEts 94 dFEel AT E] e A & PAS HeA gozH, Py JA9E
o] thate] HlolEIzt A7t 4lskTh
3£ 27. BAAYATE 7] AT AS S 2 FFTAE 248(2014)

ot 25 A4y @A oie EX201/F) _ XA

El em)  (em)  (em) OWE)  1xm ox  am oME  #=3 =8

(9/F) _ (9/%) (%)
mag 197 1057099 371 134 115 35 2211 659 307
B +16.0 £20.2 £0.1  #45 £22 467 +2.7 £854 292  £17

128.1  120.3  0.88 39.3 12.1 7.3 0.5 113.5 43.9 38.1

b8t +37.3 +38.1 +0.2 £155 £39 £57 0.8 £52.8 £22.8 +4.0
65} 111.0  101.0 1.00 32.9 14.0 19.9 0.5 145.8 56.8 41.8
1215 246 0.0 4.4 3.5 8.0 £09 421 X127 15.6
75} 117.1  109.3 1.05 31.5 16.2 2713 128  210.7 78.4 38.8
216 £20.7 0.1 13.2 2.2 *£14.8 =£10.3 *127.3 +40.7 *3.2
g3 132.7  126.1 1.08 40.6 17.3 10.1 0.2 203.3 86.4 45.3

1224 211 0.2 154 1.5 +41 £0.2 1104 +41.6 16.0

w ZAFAIZ] ¢ 2014, 10. 15

FAXY 194 B9 A A% 54 2 FATy asE ¥
28.1+2.9~38.1+10.6cm, <742 1.55+0.2~1.67+0.2cm®] ¥ E HJtt FF A5 AA
Z3 AREFL 69 s WANTI 47 71.8£12.3¢, 36.2%7.8g0 7

CIONPIET =3 =2 A= A i:a_‘?_ 74
o= PPN = |_=IK l_I:O
fom) fom) Vh/%) /%) %) %
T2 31.9£5.1 1.55%0.2 6.5%1.9 32.0£9.0 13.94+3.8 43.5%£1.7
5% 28.1%£2.9 1.62%+0.4 7.6£3.9 49.4+17.8 23.4£9.9 45.7£3.5
63} 29.1+4.6 1.66%0.1 10.5%£2.8 71.8%£12.3 36.2£7.8 50.2£3.3
73} 29.3+4.3 1.60%0.1 10.5£3.5 60.7£12.2 28.7E£5.7 46.5£3.5
83} 38.1£10.6 1.67%0.2 6.8+2.3 68.7£22.5 31.4£12.5 45.0£4.2
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ad 6. FAEAY A7E &7 2 A Bl

e
P,l',
M

10a B A25He TAe A 109.7£35.7kg0 2 7P Aom, 4Ego] H& 8
AT ol oF 2.5u) FFHUTH

¥ 29, GAXYAIZE 3] Z/EFE L FF(2014)

otz /2488 MEg +2(ko/102)
(%) (%) Mz = x|%
A2 25.31£7.2 58.3+£19.1 250.1£73.7 109.7£35.7 100
53} 57.816.1 55.0£2.5 380.9£140.5 180.2+77.6 164
65} 67.4£23.0 44.2£8.0 437.8+74.8 218.8+£26.4 199
73] 41.1+11.6 54.2%+10.1 462.2£127.8 220.1£68.1 201
83} 40.1+3.9 65.0£10.9 602.8+125.6 273.2%78.0 249

® FAALA

CWAREAY 971 FR 4% 5900 34 gde E 505 313 0ok 39, o4
CFAS Se RAYAA 43 BRon, BAAY A B4t Y4HA @e gos
| F000) e 2o Agoly) Wroz BoEt
Fo A% FAY A FY 15g Aol SHFAE 5.2602 4 9o,

A #2508 B SHFAE 1
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=5

30. HAA A 7E &7] FA AEEA(2014)

oAl WESES =R SR E/E F 100085
Sl (4/%) (/%) St et S& S42(%) (g)
238 9224451 279.3£117.7 92.2445.1 279.3%117.7  667.7 34.9 8.0+0.4
55} 3.846.6  19.3%£22.3  1.843.7 109.4%+154.7 14.8420.9 13.9 8.0£0.9
63t 1.842.2  10.6%£17.3 - - — - -
75} 0.0£0.0  2.9%5.0 - - - -
83 2.945.0 51.4+41.0 59404 316.0£101.9 254.4454.8 80.0 8.0+0.5
# 31. BAAYA7E 7] T2 AL (2014)
a2 Z45(0/F) SRHAIZH(kg/10a)
g 54 A S
=37 15.045.7 5.242.5 113.0+25.5 38.246.5
53} 0.9£1.3 0.1£0.2 11.6+5.2 1.6+0.7
63} — — — -
75} - - - -
8&} 2.5+0.9 1.3+0.8 22.3+4.6 17.742.7

&) 194 F7)9 AFL AT AP ANALY 79
O AYALE 194 B9 4% % 5F

AAAE 194 719 AdE A5 % 329 2o 2dELS 15X10em®t 30X10cm=

4 e wel g

A 70% FFo2 Uz 990, 15X15em7tE 3% Al 55.3%=2 7}




REL 98290 7P BT AR AL 30x10em FHEA] 2 106.8cm, A% 100.8cm
2 7 2 AFelnon, 474 % AFe ANLE oA f9udth 1% 3 28 BASE
15x15em tA 3 Al BolAl= Aol oy, viyss 30x<10em HA 35 Al 27.67H=
7V gkt

E 32 AAAYE 194 719 AR A5(2015)
a5 258 9gzg i3 a5 a4 A% EXI5H/F) ofc4
(%) (%) (cm) (cm) (cm) UVES) 1%} 2%t (H/=)
15#10cm  70.0 91.0  103.2 1005 0.8 1.0 7.7 0.7 26.9
15#15cm 55.3 98.2 97.4 91.6 0.8 1.0 11.2 1.7 26.1
30¢10cm  70.7 86.7  106.8  100.8 0.7 1.0 8.6 1.2 27.6

ANAGE 134 8719 AR A& #3337 2 15%15em H4 95 A 9 44
T 1232 7P gsken, 9 AxT 409g 2 F9 AxT 20622 /M w3 wd
o 10a & A/FH FF 156X10em 4 3F AgFolM Bz 1,17%e, AT
516.3kgo.Z 714 FASITH

¥ 33. AAE F2(2015)

as TP E23(9/F) HeEe X &5 £2(kg/10a)

- (0H/=) A A (%) NES HE(X|$)
15%10cm 107.2 40.5 17.5 44.0 1,178.6 516.3(100.0)
15%15cm 123.0 40.9 20.6 49.4 693.7 348.2(67.4)
30%10cm 98.1 39.1 18.7 51.0 566.7 269.9(52.3)

24L& 30X10cm 7H4E == A] 21.7cmE 7 2o, AL AAEET A glle
U‘1, X]EL = 15X15cm 7H4E 3 Al 4.870/F=2 713 29t 9 2= 15%X10cm +4
oE Al 14.8g0.2 7} =gou AESLS 15X15cm M2 3EA] 55.2%2 M4 =%

# 34. A A5(2015)

a5 == 22 A2 28(0/%) neg
(cm) (cm) VIVES) AY A (%)

15#10cm 19.8 1.1 4.3 14.8 6.8 51.8
15#15cm 19.0 1.0 4.8 13.6 7.6 55.2
30%10cm 21.7 1.0 4.3 11.0 5.8 54.5

102 AeHR FHe A2FF7F 7B 28 15%X10em HE 95 Al A 436.6kg, A
197kgo. 2 71 ALY Z/4g9Ex AAY A 15X10cm H4 3F A 51.5%=2 713
Egtoy}, AES 15X15em H4 BEA] 47.3%% 714 =tk o83 Axe 1394 37)9
ZNA A AR AA A E 15X10cmekal 3 7 5(1996) Haek I3 Th
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g} Aot= 2 Fko/ 100 Z/aga)

e e 23(12) 3 2
15+%10cm 436.6 197.0(100.0) 51.5 45.0
15%15cm 234.6 131.3( 66.6) 41.1 47.8
30%10cm 158.5 83.8( 42.5) 31.4 33.3

@ AAAZHE 1948 F719 FAAAA

AXAAGE 1948 3719 FAANE 8 T4 84e 3£ 367 Zoh A 7RI 10€
FatetA vFA @ FF o SAFE 1.2~262 HEEY e FAFH oo
wastgom, 3 oAk s 156X15em (M4 #FA 63.7Z 7 BAadth oA g da4e
13.4~13.9702 &7]9] 1f 542 AT wd 7 5= 15X15em 1+
F Al 4190E 7PE Bob 3 Ayt #4719 o Fxo S WA= FoE ddy
Ao olw Fo] FHEL 54293t FF TA ¢ F5 TA FAE 15X15em 14 9F
Al Zkz} 1.2g, 0.7g0. 2 7HE =S4t

3% 36. TA FFEFAY 84(2015)

ZHod 0| Atgt F00/F) EX2A(9/F)
22 e T s S8
e I . D
15%10cm 2.3 51.6 13.9 28.9 42.5 40.5 1.1 0.4 0.6
15%15cm 1.2 63.7 13.9 41.9 35.5 54.2 1.2 0.7 0.6
30%10cm 2.6 54.0 13.4 34.0 40.3 45.8 0.9 0.4 0.5

B 10008 ZFS 15X10cm FEA] 6.6g02 74 EAYOH, 107 WA 24 2 5%
Z2F YAk 15%10cm +4 3Fo] Z+zb 30.3kg, 12.5kgl 2 7HF Bkt whdHo xjFE &
wolg FAME 3 A7 30X10cm HE FFA] 28.7%=2 7HF =g oy, oS 83t
S AAEE 15X10cm 7HE BEA] 1.9kgo 2 7P BUTHE 37). oY A=
o 194 8719 bR A A ALk 9% AF AAAYES 16X10em7t ¢S o=
H™, 156X10cm= 7IA9EY A AAAGR 3F §84% 7IdE A2 AdHA

® 37. FAALAZ(2015)

2 10002= S XM A2 (kg/10a) rolg SUZX} (kg/10a)
= () HH(RIS)  S4(RIL) (%) AR Xl
15+10cm 6.6 30.3(100)  12.5(100) 15.3 1.9 100
15+15cm 6.3 20.9(69.0)  11.0(88.0) 13.3 1.4 74
30%10cm 6.2 13.0(42.9)  5.8(46.4) 28.7 1.7 89

| $EEA D 5HEA < Woly



vh 7] EAAE HEE
B AFAEe 01dEd FEBER 1Y 7o) TAAFS AD 19 13 200w
of e 57k F Agoz £9T Aol
@ A% % S
A g7le A4 483 FRSAe ¥ 38T % 599 2ok Qwee 13 A4 A

-’-’[1 =™
88.3%, Tﬁg Al 74.0%9 e 27, AL FA ATt FolAle AEdolUh FES A
o

27 &3] 0.6cmE izt $13L , A R 1AL 23k FX e A4 Al S8 ARl
v s JAoZ Q) SoqEoy, Ay SUteldeH, 9 AxTE FH A vl
Z7IE oY AEEL o= AUk
X 38. AR A1(2015)
2] Ung =% A <k 3% 2 XISOH/F) opc) 4=
(%) (cm) (cm) (cm) (1/=) 1% ox} UVES)
1/3 A4 88.3 72.1 43.2 0.6 1.2 5.6 1.9 14.8
2318 74.0 84.2 77.7 0.6 1.1 5.5 0.8 24.7
% AAAL(F=E71E) ¢ 25%20cm
Hhde] 1/3 A4 Al ¥4, 9 Az 53 A25HFS S7BIA 10aT AdHE dx F
o BAA 113.2kg ¥ 26.2% Z7}8FGTHE 39).
3£ 39, A S3(2015)
) R MEZ FAET 7neg A5 +eilkg/10a)
(oh/Z) (9/F) (9/%F) (%) NES Hx INES
1/3 A4 97.8 27.2 14.5 58.7 267.8 142.8 126.2
e 87.9 24.8 14.5 61.3 188.6 113.2 100.0
1/3 A4 A 238 AZg+ FE4 dvl 7oy, 2742 0.9cm=z dizk gllon, 5
T AT 1/3 FA Al 15.1go.2 FAE Aol oy AEEL B3 Ao AtH(iE 40).

3 40. A AS5(2015)

24 2% 27 xas 28(0/%)
(cm) (cm) (h/3) A= AZ HEE(%)
1/3 A4 25.7 0.9 2.8 15.1 7.8 64.6
2332 24.3 0.9 2.0 115 7.1 64.5

10a% A2 £ AN 54.2kg Y] 42.5% ZF71etgon 2/49E8% 1/3 A4 A &

ZFet R (3 41

~—
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3 41 A F7(2015)
- X|ate £&(kg/10a) Z/BHE(%)
Hel e 22(x1%) o 2
1/3 24 148.5 77.1(142.5) 116.1 62.7
T2 85.9 54.2(100.0) 88.4 56.3
Q@ FABAA
T v ZAAsAes 0572 A dAglier, F9 ojies FH4A Al 3THE
2o AFgolden, 9 JAFE FAHA Al 76872 Bt ¥F FAFE 55~5.671Ach
(% 42)

212 Tojsth4  OAlR olAlgES g4 O1/%) EEER
(H/%F) (H/%F) WVES)) =2 nsa =E28(%) (&/8)
1/3 A4 0.5 32.3 9.6 70.9 46.4 60.4 5.5
FAg 0.5 37.0 10.5 76.8 30.5 71.6 5.6

T TATA 2 ST FAE A dAgied, 100085S 1/3 F4lo] 10.3gS
2 FARY 10aT xv A B a2z S 1/3 HA Al 2+ 44.8kg, 29.7kgoE
F7Veke Aok wotsx 1/3 A4 Al 90.7%E =oF 10ad ¢EFEFA AAFS T3
20.9kg ¥ 129% S7HEIQITE o3 A#= 194 7)o A5 $ZFEAE Aitst=d A
oA 13] 1/3 AAlo]l HAS] WS A g 1T 4 UUTh

3 43. AL (2015)

EXEA R SYEA}
2= HI) |
REl (9/%F) 100(07'3 (kg/10a) E(g/}f (kg/10a)
g 54 o MAKL)  SAER) ’ N x4
1/3 A4 4.5 3.0 10.3 44.8(129.9) 29.7(113.8) 90.7 26.9 129
T2 4.5 3.2 9.0 34.5(100.0)  26.1(100.0) 80.0 20.9 100

| $FEA L 5HFA < Wolg

A2d 7ty dFSAAA L
7t =XM=
AEE AFS AES sAAEY] AES 2 HE8S ¥ 449 2
AHE T 400do] A @ AIFHNA HAAE] AELS Z

Aol o) W2 &L 10cmZo|E AHE Al 6.7~8.

9
AR SE2de 1089 602 A7 302 AH2|E A&

2013 69 19Y9l
]



P - U2 E(%)
(%/102) H=Zol(cm) MES(%) TAE(%) S MES O]
10 29.4 70.6 6.7 22.6
30=x 15 33.3 66.7 1.1 3.3
20 35.6 64.4 1.7 4.7
10 36.7 64.4 8.9 24.2
60 15 37.2 63.3 5.0 13.4
20 43.3 56.7 6.1 14.1

¥ AEY 6. 19, ZAFY 1 8.1

Lt BREXIM=

20139 8¢ 29l A4E AMFstd AET viANEY AEE 2 NE2FAEES & 459
Aok AHE 3 38Y o]dddlE 10022 *33%8 HJort, 6004?4_ T AAE Fo] AEE
60~75%=% "olHTh A2 A4S F 3047t T8I o) F AadEe T

3 45, WAL A28 2 AES HEH(2013)

XA A=Z0 EN =) EININPAIC= 1))
(2/AI1Z) (cm) (%) 9. 12 9. 23 9. 30 10.7  10. 29
0 AES 100.0 100.0 100.0 100.0 65.0
ANEPAHE 51.7 60.0 61.7 55.0 21.7
AES 100.0 100.0 100.0 100.0 73.3
-~ N NzYAE 40.0 46.7 56.7 55.0 40.0
- AES 100.0 100.0 100.0 100.0 71.7
20 B E 61.7 75.0 76.7 73.3 23.3
BES 100.0 100.0 100.0 100.0 73.3
7HAAA -
NEPAE 40.0 56.7 60.0 63.3 36.7
L0 HES 100.0 100.0 100.0 100.0 60.0
NE2PAE 45.0 50.0 56.7 56.7 20.0
5 HES 100.0 100.0 100.0 100.0 61.7
- NE2PAE 43.3 50.0 55.0 56.7 26.7
2 AES 100.0 100.0 100.0 100.0 75.0
NEPAHE 43.3 46.7 48.3 46.7 20.0
AES 100.0 100.0 100.0 100.0 36.7
ZIAA —
NzYAE 33.3 43.3 46.7 46.7 11.7

¥ AEY :8.29, 7FAAIA ¢ 10, 15, 20cm HF
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0.0

0.0
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513 111 103 &2} 71387
7+ 2Fol 7 Qo) 10a & A

5. 202 7P = oH, At AHe FHT
a5 o] 1,054kgo 2 7 ATk 53] FAe el AL AlleAite]
A &5 0.32%2 717 Wtk AetARl tigel 71dA =2 A Aujet A AFo o

o Ao

E 51 ASEA ¢ FedEEF(2011)

2 W37 =& A2y ML ALO|EA
- (2y) (cm) (kg/10a) (%)
T 5.20 36 892 0.32
G E3F 5.16 36 1054 0.24
=3} 5.12 38 614 0.11
o Lok St Poojectii ] B b " i e L N [EIEE———— T " e i | T
| . | Ii .J J\,ld,\;l\._‘u-mﬂ\\ _IA_\,.'._I | .I LLUJ:I; B ML el ,i‘ .J.JI'.U . - . |
sannaside A HPLC peak = S L peak = H R HPLC prak = TS HALC prak =

a9 10. iF FE AlleAlelE A 2

Bg Baa|o] Eobsol

Az Fo3 25 AF & 15T AF E# 39S uf 37
I = o] ZASIATH(E 52).

98% )2 71 ERoH, 1dold BHHAl 70% H= ol

E 52, AT F AA7IZ 2 Wols(2012)
2 1,0008= HE F 2otE(%) 15CcEE
(9) WEIN 174 MY 7Y 1274
Aot 10.61 70.2 86.2 98.4 83.2 73.2
3 14.86 71.3 87.6 98.3 84.3 74.5
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Ll g9 MB=2 &
(1) BH ANFE Ao =
FA AFHA gL 98] 2011d%0 g 200me] AL (HLT HIS A QA
ZAFAU)H 500med BF AR F 24 AFEE ZAASATE AWE AFA Y A
7 ESFEANES 3 Aye= iE 587 Y 27 pHE 6.56~6.062 FAEFo|Ao
o ECE 0.1~0.16dS/m HEE H|5=3 7 3ko] & gEe R AHo] 22 34g/kgi
HAAGRT thAd #2 AFo|uon, X3 ¢ T Ado] Hizst Aot
of F&E P05 HHAAYGo] 661mg/kgSE K 376mgkg Roh 2 FFS HAth °45<_
AR ] EYS AFE F(1996)°] BH, &7, 274, ZF gy, AT, AlE F 9
AN A B 2548 EA% vb l=dH. pHe AS F Ao BT kA
o} gol, T4 ESY A4S BHa, X34 Ca, K, Mge ZH7he] A cmol /kg,
0.76cmol " /kg, 1.6cmol’/kg o B}, Ca, K, Mg 5 %<& AdFo|glom, %E'ZEH P,059]
74 B 405mg/kgol HIE| FFA L AL EofoldTh

0z
N
>
=
113

n9L' 12

r&l
=2

58, A AP ESF o]5kshd(2011)

a0 pH EC OM Ca K Mg Na P,0s
B (1:5)  (dS/m)  (g/kg) (cmol(+)/kg (mg/kg)

HA(200M) 6.56 0.10 20.40 4.98 0.42 1.27 0.05 661

FE(500M) 6.06 0.16 22.34 3.99 0.59 1.32 0.02 376

A A sh ggle] Wolg:) BHEEL WFYATL A 85%, T5%E EROH /Y%
F52 Aot Ytk WalFe Yuy TEo] BAHRo Yu e W] AU A
[e]

o

A ZE Zfol= gl sl W2 AP E SolFrt BAsken AujAt Aol= gl

(3% 59, 60).
359, A R AU A5 2 54%7H2011)
2otg gxtg 97|
o A2 (Z=x = =7 74 M e P\]
X < —|—|(Eo) (%) (%) (%oal) o =
24 R 85 76 — = =
(200M) AR 38 12 - ” y
AR Rl 85 78 - =4 =4
(500M) R A=Y 38 75 - ” P
E60. A5 2 F8 WalTEAAYE(2011)
7 o 2 (=X) 2% e HHS UMY E(1~9)
B (cm) /8 ud 224 g SHE
4 9 A 44 3 1 0 1 1
(200M) R 42 4 3 0 1 1
25 Sachi 58 4 1 0 1 1
(500M) A 57 5 3 0 1 1
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(2) TAZTA 258 g

T A FALETY TS 9 FAY, JhSR 34 1,00081 9, EF3HA
oA, szl gesiAl 2,0000 9, stolHAEFSA £ 5 5AE ¥ AIe
617 2t} ol A= FA o} *i%%‘%?ﬁhﬂ(zoooﬂ)ﬂg BT AP Al 3= M
FHou ol dae FA2 9 TP A (10008 )5 HE A2 A 1092 713
SolgiTh whie] FAamo] mE dopgdt Ruf&e JhilthgS3kA (100081 ) HE A
A A2 73%% 2%2 7HE Fkh

K

=
-

o
O

AC)

X 61. AT 2 G wolA] g wholA e U4=(2014)

FHlCHE EIg ARE StO|HALE
ZAILEE Fxz2 T5tA| T3tA| o At BHA| T5tA|
(10004H) (2olx2]) (2000HH) (2olx2])
ol Al(€.Y) 4.11(3%9) 4.14(5%9) 4.14(5%9) 4.11(3%9) 4.14(5%9)
ol @ A4 (A 10 10 25< 14 23
ol-&(%) 69.0+4.1 73.5+3.5 21.5+2.5 56.0%0.8 49.543.0
F3ll&(%) 7.0%£2.1 2.0£0.0 4.0%1.0 0.0£0.0 6.0+3.4

# A4 4% 99, ol A ¢ Az Wold &, Wolaa s ¢ Wolg 40% £ o

(3) B9 AEY olF FHZ
O A% ol§ &
_31sl Ahsh A7)

o —
]
o,
o
rr
i
1
2
=]
Lo
i<
:Olzl",

A A, 4 F FAke] wrE EF
= TAE A AEE
A5 3.18mmel’d A7 FA AHlEo] SEzten, HYFTE
4.5~52.6% S7Fstdtt. webA ol das 7hA AL %7wzmﬂ
S PG By AR AFEZNA BIHAEATS AAEA

X 62. B =HALALE AT A £7(2013)

SXtA7| HIE(%)

T e 3.18mm 2.58mm HEsl
7 (a) 62.9 37.1 2.9

e % (b) 62.5 37.5 1.9
a/b (%) 100.6 8.9 152.6

7 (a) 75.4 24.6 2.7

ARFH % (b) 67.7 32.3 1.7
a/b (%) 111.4 76.2 158.8

7 (a) 74.0 26.0 2.3

Z2d A0 4 (b) 55.4 44.6 2.2
a/b (%) 133.6 58.3 104.5

¥ F;EA| 7] 0 2013, 10. 223N = 459)




a9 18 A A7) A7

@ BA AFT ol AMFINE F/NHEF
BHE BT 53 oA G AT A FRdE ol AT 8E FHANDY wUHEF
AFE g A3 AT AsS £ 633 2otk Fdlee 738 89.0%, AMFT A7t 93.1%
= 6.7~7.57], 9= 14.8~ 15,5

KN
ow, ZA# 129.3~130.8cm, A7 1.8cm, F7 vt

Ntk
63. AR AAS(2015)
e ZOA HEt7| S L= 4 44 ofcla e
= (2.9) (2, o) (%) (cm) (cm) (/%) (oh/3)
237 8. 5 8. 26 89.0 129.3 1.8 6.7 14.8
AEr 8. 5 8. 26 93.1 130.8 1.8 7.5 15.5

¥ 22 AE  50X25cm
Aol @ AFAFE 7.1~7.270Q0. AEH A

FF 23X SFE 10.3~11.1090H, 24
g Al T SAFA = 24.2g01%9oH, TH5FTAE 19.6g2 FAH ol HIE] FAL HFolAU
o} 10008 FLS 3] 2.8g o)ATHE 64).
¥ 64, =2 FEFTA 20

S EtM4(7 X2 A(9/F
s S5t (71/%F) LAﬂ(g/T) 100021
= Al Al S+ A
T2 11.1 7.1 3.9 15.7 13.5 2.1 2.8
A 10.3 7.2 3.1 24.2 19.6 4.6 2.8

102 A AAES AEE A2l Al 88.0kge 2 FAE] thH] 60.9% S7Hstd o™ T
FTAE 71.3kgZ 50.1% F7FsITh AE & DolsS AN A=, FAE Al 50.8%, AF
o A Al 54.9%90H, wolsS F{3 10a T FHEFEA YA JE 27 A] 39.2kg
o2 FAE ¥ 65% FFEAT(E 65). o] AHA=E & o FA AF A ATH ol&

WA e} ofew ZAAV] A TAY

N

o A% F AAYE Hol=E Ao w=AAFY I3
z7) g2 BAY & WHow B88 4 92 Ao ARd
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F 65. A AEY o] & Al EAYAA

X MAt2H(kg/10a) SYEA (kg/10a)
ey = 4rorg
= A o5 A o H ¢
A(XI4) (3.14mmO|A}) Ol (%) AYAEE pES
T2 54.7(100.0) 47.5(100.0) 7.2(100.0) 50.8 24.1 100
AEL 88.0(160.9) 71.3(150.1) 16.7(230.5) 54.9 39.2 165

() AF, ) $ZFEFA D TH5TA X dots




4 AR

<ALAFFHA : &7], 719, W&, TA FAAA7E ) 7 HE>

Ak 2] F7](#, Astragalus Root)e] 7192E &71(Astragalus membranaceus
Bunge)®} @7} (7, Acanthopanacis Cortex)9] 7]|9AE = Z&A1E9] 3}l 7HA) L
23 ( Eleutherococcus senticosus (Rupr. & Maxim.) Maxim.)), W3 k¥, Rhei Radix et
Rhizoma)9] 7]|94E = sl AANSH(Rheum palmatum Linné) 18131 A (HE,
Angelicae Gigantis Radix)9] 71 921&E2 BA(Angelica gigas Nakai)e A4 o B
AA F55 St B FAELLE fg Ayl s SRR AT 23 oS H

2.

&7

7}

. =

=]

A}

ol T AU Y] FRF 7ES U E XA A%, ] FHEY T2
4 AGET SofFo] )7t Attt
= ol Al 3Yo] AQHar, o}
29954 E 990] AQHon, wolse 45.043.1 %, FIHES 2.0+0.0 %= 7+
aAR7F Fgho
194 718 7€ A 13 1/3 =o] AT A, 10a § A 72 99.2423.3 kg
< A et AaL, FEFEA AAEE 265 ke/10az 7HE FElsk T
A F<ol 23] 1/3 Fo] AAE A9, 10a T A2 F3S 333.3ke
& TA AEFE 79 T 29‘4 1/4 =o] AT A9, 6.9kg/10ao.2 7}
! f8740] AR

o)
ASANE EAF Wols7] Mol PAL Ao} AEE 2

o
e}
_?l_',
1
o
2
1>
iz}
k

= 15><10CIT1°])~)\-—D:] 10a & %‘:/';‘ %‘Z]‘ Ay

trzol)

7}

H>
:)é
m
i
—
(@]
(@]
8
iIN3
o

ZhAl e g el =2 A (69 Fsh =2 23
(Perlite(1) @ FERXA(1))] A & FEE VEE #FE 39 10829 30% 114
AE Al A E 89%E ST
7N ZT o] Wk AHE(8YE ke AFH) = 2 X
(Perlite(1) : IERA(1))d] A% & FEZE n|2E BEEZ F7Ho] A

A AT A 2L 10.0%2 F3 G

a
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N
03
[18%4
0
o
~

e

7h S A A AR sl 700m7E frElstgeH, Al Al7le e & 4090] AE
l ol-g-o] 93.3% =2 H2tch

T T 15T A BastE s w /ML B@ A Holgo] 98.4%2 7HF =3kor,
19 o]4 By A] Wolgo] 73202 At

o 75% A% iSRS A AEE] 80.2%= 7 E4Th

>

.L

ELM A o] 2 sAtt.
F3FA (20008 M) o) =] 2] A], Wo} Al=
Yo] ArQERon wWolgo 755+3.5%, HIyse

hus)
= o]
i
A
=
ol
(e)
o
=
o
oi

2.0+£0.0 %= 7};4 a7} E3%th

S,

2t &7 AE A Al AFTEE o] 8StAS BT, 10a T FFEA A 39.2kg oI
i, wolge 54.9%0]k.

&=

A, A7, sy, HEA, 2F¥E. 2004. UMM WdxAAE. T
A18A5%. ppl337~1342.

A8, AAY, 458 1978. 2719 Extractd F4Fstzbgol #3 A+, Journal of
Pharmaceutical Investigation 8(1). pp6—16

FIYE, IHE. 2005 AT A A7 FAEFA7IED AFATFRIA

BEE. A5, 2007. e LB~

A4, A, °olF4. 2000. 7FA] 2719 (Acanthopanax senticosus) =222 93 4t
. S AlEd et A Al123d A3S. pp.298—302

A=, A3, olsd, FFA. 1996. 79 JANEAY HAY AALE} AHFH 3
%%%Z}gﬂﬂx] 4(2). ppl57—-162

AE=, E48, A9E, o83, 2000. 719 NS SRS B AL 54 F=Y
%&%?‘z}ﬁx]. 45(3). ppl71-175

A=, 2001. 719 dFA7IE S5 2 ¢ vlal Fa=AEdNEEGS A A3
A|2% (2001. 6) pp.143—148

glavlekd, 2011 A, BYFAAER A FojoFEeln .
AARA A7 s, vl AT 1995, 37 A AT FEAE S 2 ST
of mx= FgF. sh=reFE-2E8ES| ], 3(1). ppl40—145.

AE. 1997, FEITH 02T E AE AT % FF B AP, ARGl




132 A2@ A2Z. pp.146—148

G719 shob

1
=

S

. 1994,
A 39(5). pp.426—430

ol

)

2 E-A A

=i
=

GRS

332 A208 A|23.

Sor 2 212383 %] 3(1). pp30—34

1
=

.20—25
X

3. pp

22
. 1997, 7HA 72T v v o ZHE Callus

FEA S8 A 5(1) p49-55

=

[e)
A wolel] X J.

st3) 2] A2 Al
A T2l
, A=, olFH. 1997.

pp.85—88

=

}

=]
o
pal

g2

2012.
3. %

o] A3

F Fdiel WA

AR} A%

=i
=

FTRe A7)

22813 %] 42(2). pl96-201

B

A G417

1

S

392—396

A419-422.
. 2003.

392—-396
#9)

o o

2. pp
=

3. pp

2. pp
A5

e )

’

=332 A11485

R
9 2o dael Be Fxe ol

e
2
18] 2] 4(3) ppl93—198.

sk3]A] A114d Alb

=

gk g 2288 7] 4(4). pp271—276.

=

stz #|10A A5
22
;g'—

=
=
ok

g FFA 710 ut

E3t3] A A6d A2%. pp.160—164

84
ot
Sopg

1

pzs
il

kel
, A=, 1996.

=

hud

ok
3
D

.

=
=

il

)
pal

3.
7], A=, 1998.
& 4%

w}

I

A 4(1). ppd7-51

ol

gl
o

,¢|o

o
pal

97—-103

. pp.

F7e g Ael &

1
=

s3] A A|1d A2

h=

=

A th ol A

A1Z. pp.55—62.
1996. 7IA 2

ok g2}
LA

ok
7

Y

[e] =N
A,

o
o
TR
el

S4Z A B 55

1996. <F

PN
T

29(1). p20—25

STEYH 883 A

o

1993. A AA Aulst =+

==
.

=3, 71
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] x] 38(4). pp317—323.

oy o

71, 1993, A A S Fapis). sheAdT 2R84 38(2). ppl51-158,
A7VE. 1993 DA TA obg ol BF AT 1 ol54H Polg Az
. F=F&AE3A 1(1). pp3—9

oY
FN

71%. 1993, FFH FAre] woldde] #3k A 1. 54, 3F % Gibberellin
A )7t ot WX FeF. 5 8AETS|A Al A25. pp.104-108,

AAd, AW, x4k 2UEY BRSO AHE. AE v‘i— g3)7 459 3%
pp227—239

ojAlZ, AL, FASE, AEZF, o7lEl, A, W, 9, 4. 2013, A
g ol exxel mE 7] T ol 5A. dxok8AEsE A 412146
%. ppd61—465

g9l 2003. MEB|AUS E3F 7IA] 227 (eleutherococcus senticosus) BEE2] of
FAL A =E TR A2 s A AS0d A2s 167-172.3

re
=y
i}
_\:._L
it
o

(AR #E7= H =
L8 FRAFAES 2 FFA 7)ol uE
St 7 8 ol ol wE FHuid TRl 54
2O St TAAE 20l wEF g “ELOVE,*‘:
Skt priming *| gl wE FAUSTHE Lo} Bl s T3
JELE e THAFTHA B /‘171
2012(2d) Shes =HIEE A g A A% 7] S5Ed
St ol ] BS54
JeLE 7, B2 TYsk= F2 5
2013(39) FELE ANEGE o183 247 39 T4 AF &
St #x a4 54
JELE e i - ke
=3 o} = A= W 9 gy
2o1(ad) oot zj ;j 2 ij; E;;L] P
HEEa = = 57
St L Eoldl WE AX A554
JeLE 1A 37 ATas s AT A A=
JeLE R ST 018 Al FA LA
St A =ololl me 234 2719 A5 54
2015(59) Shes el we 194 8719 A 9 FEFEA
Shes 4ol we 194 8719 FAIA
St TEHA] W 194 3719 {5
St 7], 37 FAaE e A ol gl RS54
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