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ABSTRACT

The purpose of this study(I) is to increase farm household income by developing optimal
storage methods, forcing cultivation technologies, and rhizome production systems for Aralia
continentalis KITAGAWA. As a result of investigating storage methods and periods, storing
1-year-old rhizomes with filling and 3-year-old rhizomes without filling at -2C was advantageous
for securing yield. Supplying a nutrient solution (NPK) after 4 months of storage increased the
yield by 2.6 to 2.8 times, enabling long-term storage of up to 8 months. As a result of examining
the 1-year-old rhizome growth based on compost application and planting time, early planting
with 4 times the recommended compost resulted in the highest root weight of 1,720g, significantly
narrowing the yield gap with 2-year-old forcing cultivation. For 2-year-old rhizomes, applying
4 to 6 times the compost secured a root weight of over 5.1kg, comparable to traditional 3-year-old
roots; however, attention to available phosphate accumulation in the soil is required. As a result of
determining the optimal seeding and planting density, sowing 3 seeds and planting 3 plants per cell
was judged to be the most suitable for reducing seed costs and securing crown diameter and
the number of sprouts. Finally, as a result of investigating the optimal seedling methods for 1-
year-old rhizomes, cultivating in 32- or 50-hole trays for 100 days showed the best root weight at
approximately 963g. However, due to the high management costs compared to the conventional
method, further economic analysis linked to the final yield of forcing cultivation is required.

This study(II) was conducted to expand the domestic wild edible plant industry and increase
farm income by discovering new plant resources and establishing stable production and
distribution technologies for major promising crops, including Aster pseudoglehnii, Petasites
Japonicus, and Allium monanthum. First, the collection and market analysis of wild edible plant
resources were performed between 2023 and 2024. A total of 17 species from seven families
were collected and characterized. Market analysis indicated that consumer recognition and
market scale are critical variables for the successful introduction of new species into the existing

distribution system, highlighting the need for strategic promotion to overcome limited market
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awareness. Second, the study confirmed that stable seed production of Aster pseudoglehnii is
feasible even in the Gangwon region through the application of short-day treatments. Third,
the shading treatment for the summer leaf production of Petasites japonicus showed that 55%
shading resulted in the highest leaf area and total yield. Also, it significantly improving both
texture and productivity during the high-temperature summer season. Fourth, the dormancy
characteristic test for year-round production of Alium monanthum revealed that storage at room
temperature for 50 days was superior to low-temperature treatments. In conclusion, this research
provides comprehensive guidelines ranging from the selection of promising wild edible plant
resources to flowering control, summer shading cultivation, and dormancy-breaking techniques.
These findings serve as foundational data for the stable year-round production of wild edible

plants and the development of regional specialized crops in response to climate change.
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E[H| 6Hf 82.9 83.4 72.9 11.7 1.1 10.1
E|H|7|2+2H] 23] 85.5 84.4 90.6 10.5 10.5 11.8
ZH| 48] 80.9 79.7 70.7 9.4 99 8.5
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2,000
' 1,720

1,800 1,640 . 11,620
. 1,470
1,600 1,430 : 10 1,450
1,290 1310 : ,320
1,400 190 160 * 1,300 220
1,200 |1 160,' ,160
C] .
Ko 1,000 790 '
rJ 780 '
800 1650 .
600 :
400 '
200 '
0 . :
2HE EM7IE EHEHZ O EuE) . E¥lad] . E[u|edf 5|u|7|i+¢u| 2=H| 23]

m1X m2A w3kt

33 10. ’24 £E(1Hd) = B2 EH| ANEY % HAJIE B2 3

24QA%0] FEHAEE W JATEE H2jsto] gt F(1WA8)E 259U E 197E SR A A A
Aafsto] HEEALS awo}ffm. EHAEO] 225 FATL HESE o] Sk ARl UET
EH|A|8=F B 48] Aol 4] f=Fo] 13} 127.4g/5, 22k 119.3g/F, 32} 108.4g/F2 tE A
vl3] 7 A yebg o, ] A o8] 1%} 20.4%, 23F 21.5%, 32 18.7% S535tct. F417]o
what BH] 48 12k JA7]oA 22F HiH] 6.8%, 3R} HH] 17.5% =9kon, 1A 2d8 S 2
200.2g/5, 194 93.3g/F= 114.6% Zol7t Hou, o Aitg B EH| 44, 12} H4] FFate]
Zpoli= 57.1% ROMHTHE 8). 194 S AAbotiat T wi= Eu|SATe] 482 A A7t WA
U= w2 A7)0 FAok= Aol fEfoitt. vk, Eu|2HTF 4us EG WA JFE & 4 jleng
T EF AApE 99T Zlog woEn.

E 8.724 8 = F2(10d) EHIAEY 3 FAVIE 40 = W]EY

Z0[(cm) F(mm) A5 (9) T =AW Y 2H(/F)

1K 2K 3K kP 2%F 3%F 1K 2% 3% kP 2% 3% kb 2% 3%t

2xfa] 220 225 223 81 80 79 75 74 72 97 92 92 739 702 674
EHPZIE 2371 212 222 83 83 77 82 78 67 97 97 94 807 769 641
EHIZH 226 213 223 92 91 84 96 89 81 109 109 110 1058 982 913
El| 260 212 218 211 100 98 89 96 94 87 119 118 118 1154 1121 1039
El| 481 217 226 225 114 97 92 106 101 90 119 117 119 1274 1193 1084
EB| 68 216 214 229 116 103 90 102 99 89 1271 115 105 1246 1151 947
EH7 =
24)23]
ZH| 48] 219 221 230 95 85 85 89 84 84 98 101 97 884 860 827

* HAIU 1224, 4. 11), 22K 24. 4. 29), 32K 24. 5. 14)
* 2|7k 725, 2, 643, 21,

Xel

215 212 226 102 93 89 90 88 87 115 117 108 1047 1040 951
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140.0 e ’
: 1274 11246

120.0 1151‘}21 -
105.8 . 10474
100.0 7 5.1
_ oheg
K- 27
-
% 80.0
=0 707574
<k
Ho 800
K-
20.0
20.0
O.O L] L]
CEE HEZlE  EHFHD B oH) 0 E[HaE] : SHled]  E[H|7IE.FH FH a3
___________ ' 23]
m 1A} m2A} =3k}

O 11.°24 AB(1AMY) $ F3 El| ASY U FAIE TP 2 4

(S]] 2+%0] 28]) (=8| 42(]

2 Meld w58 2

(A 3) BFE B2 LYY M2 ZdRHHY B> RAL
2595k 294 EIAG S FATIE AR ASEAe HE (3F 13)3 2ol FAZ oA FHH] eui7A]
/\ 1

Beol Tk Ae &

710 20254 AldATETIA

o, EH|7|2+3H]23]0 A 4] 43744 v Fashke S EA



13. E[HIAI2ZE 2134 MSE4(2025H)

A8 R A7E 20259 0] ST 294 S AKIARE 23k, HUIFe] UGS 23
Z7kke %S ehom, HYl 20l G BURHET, JAVE SRS 2EE thh FH:
Aol QA 2 Holk P A0 HEIThE 9.

239 ABATFAA 3401 oF 5,000g01 5T ol AT o H¥l 4o, 69 HelF 21dge] A
394} Bl Wt 5,119, 515059 2AE B4 A9l

E 9.'25 £8 3 Z3(2UY) EHINSY X FAVIY MISHEE, 27)

KL =3(9) =& (cm)
T X 2%t 3%t 1k 2Kt 3%t
S22 2,748 2,747 2,724 2,774 1347 734 80.2
EH|7|2 2,759 2,827 2,762 2,687 82.3 77.1 739
ElH|2HY 2,790 2,824 2,791 2,753 76.9 724 88.0
E[H] 24 3,470 3,595 3,411 3,405 97.3 83.9 714
ElH] 4HY 5,119 5,147 5,036 5,179 78.7 83.7 75.4
E[H] 64y 5,150 5,438 5,056 4933 94.9 77.0 80.5
E[H7|2+2H] 23] 3,604 3,736 3,430 3627 64.6 759 738
ZH| 48] 3,302 3,492 3,327 3018 710 736 753

*YMU 1AK(24. 4. 11), 2224, 4. 29), 32K 24. 5. 14), S =Y '25. 11. 6.

6,000 5,438
s147 7T [,56
5,000 ‘5 Daﬁ' 4,923
' 3,595 3,736
4,000 3 AL 2 3,492
’ 2,747 2,827 2,824 |3405 3,327
?n 2,724 2,762 2,791 3,018
Ko 3,000 [2.77 2687 2,753
riJ
2,000
1,000
0
’i’-\ \'\- \'»
P S B
* «> g_»\ & o> e> B 2
\q\"&
2>
@

m1X} m2XF w3k}

azl .25 43 3 ZZ2(2UM) =
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355 € 7% 2490 8% 84% I A4 WoleE & o et HulFgo] w2 Bv] 492t
GEOl A 27 =Z7]¢}F Wotprt S7tshe Aoz RAE AL, old & Aite] {2 Aos dddEn

E 10.’25 2 T ZZ(20d) EHAET U YATIE WKEL(32=2EE, Yo

322 2 ZF(cm) Hot=(2H)
HeE RShis X 2K} 3%t sy 1K 2%t 3%t
Sy X

2242] 14.8 15.1 15.0 14.3 12.2 139 12.3 104
ElH7|2 15.2 15.6 144 15.6 1.2 10.1 11.2 12.2
ElH|2HY 17.0 16.0 16.4 187 13.0 12.2 138 13.0
Eld] 28Y 18.1 18.1 17.4 18.8 12.8 1.4 124 145
E|H] 4HY 20.7 20.0 209 213 144 13.0 135 16.8
E|H| 68 204 20.3 19.6 21.4 13.9 121 15.3 14.4
E|H[7|2+3H] 23] 16.3 159 15.4 175 11.8 11.7 11.0 12.8
ZH| 48] 159 16.1 16.5 15.2 12.0 10.2 114 144

YA 1K 24, 4. 11), 22KH'24. 4. 29), 3ZH(24. 5. 14), &2 =Y. '25. 11. 6.

WS 2024958 20250 263k A T AGEAC] Esieby Heke mAbslt SR
o] w71 Uehtom, o] of YEolAs HuAg A % AU 2 Aol vehA) gigkor, el

HFoIA Eu|FA, 8] 430014 FWALE AR 2A UEREer, Eul4ufiel cufelMe 28] ol obsoH,
71 9] AFolA e B HEAE HET A YERTHE 11). ek EY ols/dol ¥an, AREH o=
OE ZIEEEH ] v 2 Mt A2 St Qlo] faclite] SUtEE Aow ddEd.
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E 1. RS 29 M 3 MY EYstey wet

pH EC SOM cation Av.P,05
= Ca K Mg

(1:5)  (dS/m) (9/kg) (cmol(+)/kg) (mg/kg)

AYH 6.0~65 00~20  25~35 50~60  045~055  15~20  150~250
EH|ALE 2 6.8 0.3 18.0 6.4 0.2 1.0 296.0
S 7.1 0.1 15.4 8.1 0.1 1.3 2741
EH7|2 6.9 0.1 20.2 6.0 0.1 1.0 356.1
ElH|Z2 A 6.8 0.1 179 6.5 0.2 0.9 4326
E|H| 28 6.9 0.2 215 73 0.1 14 4838
E|H| 4H} 7.2 0.3 19.3 7.8 0.2 1.4 662.0
E|H| 6HY 7.1 0.3 225 7.6 0.1 1.5 624.7
EH|7|2+3H| 23] 64 0.1 17.8 5.3 0.1 0.7 3509
ZH| 48] 6.6 0.1 14 53 0.1 0.7 286.9

¥ 20243 EHNE M EYEY

(g 4) BE2 ¥3 IEY L Y454 719
SHlAg A AR EJRHS BT, §7189R BRI ed 25 kel o)
Aguauc WA Uehkos, Zam R BRe ARusiuT A YehitiE 12)

i

E 12. BEE MR Eosiety

cation
pH EC SOM Av.P,0s
= Ca K Mg
(1:5) (dS/m) (9/kg) (cmol(+)/kq) (mg/kg)
Y HE 6.0~65  00~20 25~35 50~60  045~055 15~20  150~250
ANEx 7.2 0.4 16.7 8.2 03 1.1 540.3

FEot7] Aol TEFS 1, 3, 5, 7THOZE ofo] WopgS XA ET, 587HA] 80%
lolg-S Vel T, 7HolAE 68.5% WoleE RAFEJTHE 13).

O
0!
mE mlo

13 3% 5% 73

HOLE(%) 86.7 87.7 81.1 68.5
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AA AT 78 AlES stdet 53] wEhA 5s & F 1, 3, 5, 73R FEE FESHY
AL AR BEELS AR 23, 139} 35004 Kol 2 Ao Ye=d, ol 5, 79+
2o LE(10 z ute} ok A4
g 2= A
T A5

Al £2Hcm) Z(cm)
Fa otz E
&) g 24t 34t 1% 24t 3%t 1% 2%t 34

1 61+22 307155 68.1+46 11.042.2 39.7+12.7 81.2437.7 105+3.2 48.1+18.0 89.8+19.7
3 6417 265+42 7094118 95+24 389%126 77.6£10.1 94416 528495 89.61125
5 52418 245+80 686+66  9.2+1.7 409+15.1 849+170 87122 4614131 98.2+57
7
2

49116 198154 625+78 94120 332466 655137 85415 44.7+176 93.2+21.9
HGA(2025. 5. 13), ZAIY: 12K6. 4), 22K7. 7.) 3ZH7. 29)
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(3]

3z 17. 3AFE XY

1r
0
Ho

;g,qz/\lg 5:1__4 mo*&xéo z/\]@l_ 7éjq., 3_2[_ o] 961. 7g°§ 7].7(]- 1.-_01-_]—_7_ 1 r,]._Q.oi 1_r_7].
E9kon, 5539} 73E & Ao|5 Holx] egith. aa} A7} oo A 359 557} A et
1FAe 252 %%Our A2 A3 orrrt 0 AT div] F2 Ao RAEITHE 15).

E 15. AFLE 43 5 2F MKEM
HAFR(F) 23(9) 2H(cm) A2+ A A(cm) Wot=(7H)
1 920.2°" 64.3£11.9 7.4%15 56%1.5
3 961.7° 59.2+4.2 8.8+1.6 8.3%1.7
5 862.4° 64.9+6.6 85+1.3 9.1+2.3
7 864.9° 57.8+7.5 77415 89422

" Means with different letters (a-d) within a column indicate significant differences (p<0.05) by Duncan’s
multiple range test

(5-3%]

RERTRE-TESS

CRES CRES
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(A 5) BEES 104 F2 WA A3t M SEUY 1Y
=1
O

o
ke A% A4 SEYHE 5] A8l S=27IRke 70, 85, 100 3AEISH3L,

s 194

[85%-32, 50, 1053]

I3 19. SEYHH DAL

SHYHE AFFE BSEY AT, 13 2ARIA B9 1058 702 HiH] 32%, 508004 B850l
S7SIRAL, 224 RAIAE 328, 5089 52 HIssoIR o, 1058004 tha WA A JTHE 106).
13k 2AIM = EFolds SR7I710] Zojdes 28 5 A=o] $76ke 4ol U ey, 1055
100€9M = ta gt ole 22 ZEMe SRl 45 23] 72 452 A5HAA
AR Asole dF< vAe Aoz

E 16. SEYHE X|dF UIEY

T B £8(cm)

’t= Mz
Egjlo] =SR2 12 22f 12f 22} 12 22f

70 42777 87379 5044178 8391130 6551156  89.3+12.2

328 85¢ 429+23  86.7t24  56.64153 83.1+3.4 68.8+8.0 92.4+11.1
100 468189  879+42 5504150 81.316.6 7061156  98.4%26.7
70 334453  89.6+43  438+122  89.3+16.8 5381176 108.4%21.7
334450 876+50 50.1+10.7 84.5+3.6 58.7+7.9 96.3+14.4
100 347491 892434  499+158  81.5+10.7 570154  97.8%+118

70 263159  799t44  444+118  71.0+100 473171 99.0+228

105& 85¢ 206158 709156 454176 63.6+£10.9 46.914.2 80.2+9.1
100 257450 8314102 414493 83.8+10.2 59.6+179  99.1+135

50

oK
©
5
ne

* ZA(2025. 5. 13), AR 12K7. 7)), 22K7. 29)
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[1055-70¢] [323-100¥] [503-100¢])
28 20. SR XuE MSEN
FEHEE Beo] BREHS FARIGEY, 323, 508 Edelolit JH7I7l0] 448 2o
Agos AT 1058 EdoloAE 1008 SR/IZOIH BasiEd] ol (% 1613
BEIE L TS Uehts 202 ZAESIT 328, 508 B 1717 10029 250 2 963.0g,
963.850.2 74 A ZAPEIYt

BN

]
2ol A4

E 17. SEYHY 43 & £2 MSEN
= i I%Ejl T 23(9) 2E(em)  32keXAH(Cm)  HORROH)
704 881.6ab 54.2+10.0 8.8+1.7 73123
32& 85 917.2ab 63.0+£7.1 8.6+1.6 6.9+2.0
1004 963.0a 58.1£70 8.1+1.4 6.1+1.6
704 880.4ab 59.5+109 8.1£1.4 7.2+£2.0
50& 85 942.8a 56.3£7.0 8.3%1.7 7.3%2.2
100 963.8a 63.4£11.8 7.8+1.2 6.9+14
704 840.4b 61.9+96 77816 7.1+16
105& 35 875.6ab 56.6+10.3 8.0+1.5 8.5%25
100 838.6b 55.1£11.9 72415 6.411.6

" Means with different letters (a-d) within a column indicate significant differences (p<0.05) by Duncan's
multiple range test

[1052-702] | (322-85) A [502-1002]
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980

263 963.8
960
942.8
940
920 917.2
900
881.6
= ss0 880.4 875.6
Klo
rl sso0
840.4 838.6
840
820
800
780
760
70 85U 1002 70 85 1002 70Y 85 1002
323 503 1053

Edo] 44 ¥ SH7IZ0 BE FIHE ZH5IA=H], 323 1002 FHOIA 1,057,926¥2.% 7
EUAL, BYL 1058 70€0lA 246,452¥ 0% 7Y Wtk Edo]d R’ SHHA0| 1053 HiH]
24, 37k Aoz SHo| At Wulg EJE 28f, 3H7F o7t e AR AU

M

E 18. E2flo] 74 3 |RI|IZHE FJH| 24

SH QEJ|7t L H|g( 2403H|(8
¥ me: @ oA 5 2 = HISE) ZH(?)
w0 @10a) (@) 70¥ 85y 100¥  70¥  85%  100%

325 131 131,000 22 648848 787,887 926926 779,848 918,887 1,057,926
50& 84 84,0004 14 412903 501,383 589,862 496,903 585383 673,862
1058 40 40,000 7 206,452 250,691 294931 246,452 290,691 334,931

X R0 70Y, EZ0| AFO|R: 58%x28cm, AHHHHA: 10a, AHAIHZ]: 80x30cm
LODZ: 41675/10a, EHO] &7k 1,0008/m
X U] Bl (HA| AUHER): 3,791,963 H(ERHA 200m2, 45¢ 7|F) = 84,26694/1Y
7|F: & U AQ FEE 16,503,480 keal
(R4 Kgh 2.28, EHZ 500m?, LRI &4 23T, HHAIZH 14A12HY 7HY)
Az FRYBE: 7,237 keal/) (HYHSH 7IF) HH7| 281 70%
AZ Tk 116494/ (2024 1~82 HA| AUSS 7D
AHAb (16,503,480 keal / (7,237 keal/Q x 0.70)) x 1,164%/0 =~ 32580 x 1,164%/

<HAMSIH: MHUTS 22 o KASY HHY>
(A1 1) MAE RIPAT % SHZA

At A A AEE 98] 2023978 20243704 F 1789 AHEES ASIATHE 19). 53
nuE It Ao, ARE, HE, AU, AVEHE § 53R £ B 7P w2 vISS ARSI
B, A Ao AR} ol RARIAHHE 20). FE UEE &80 HI 3low Yot

ol
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2 UE golx AR B8] 7Hsatol A4 AaR WA 54l g Acw Rt el
DA $22 RAU0E BET S Ui AR} el Rt ohet duleh Mok o] guelt
7149) 4}

gt 7 zadE ASHoR BEtel AR AEoR LA I FEATE YL ool

E 19, A0 MEE W22 98 RHNY 2ESE

o Nyeks oy 1ty +HY s LY
1 Cteh Actinidia arguta Cl2HLEE T} 2023, 4 23 ojor|
2 H= Anthriscus sylvestris af[W=lini 2023. 6 2 EST
3 HLE Glehnia littoralis o|Lt2) ot 2023. 7 0|3 ojo|
4 Hi=g Agastache rugosa =0t 2023. 8. my ojo|
5 FOrA} Asyneuma japonicum 22214 2023. 8 o2t ok
6 2 Adenophora triphylla ZE2Z0 2023. 8 2 s
7 BE Centella asiatica ] (W=l 2023. 8 BAb o
8 gHtC] Dystaenia takesimana o|Lt2) ot 2023. 10. my EST
9 2|3 Synurus deltoides 25t} 2023. 10. my EST!
10 MI|ELE Peucedanum japonicum o|Lt2|at 2023. 10. o2t EST
1 SRz Allium senescens BHS T} 2023. 10. my EST!
12 LS Allium  sacculiferum BHS T} 2023. 10. my EST!
13 =5 Smilacina japonica BHS T} 2024. 5, my ojo|
14 ZHo] Aster tataricus =5t} 2024. 5, ze ok
15 ARLEE Zanthoxylum schinifolium 25k} 2024. 7. 23 ojo|
16 HE Parasenecio firmus 2510} 2024. 7. my ojo|
17 SAICH Adenophora remotiflora ZE2Z0 2024. 7. 2 s

B 20. XY 0|87ts Hel ¥ o834

Ho XHE A8Its FAREST) AEYH
! Cred & &7), 2, 4+ 1Y L 5
2 Hz o Ry, L2
3 ALE oI5t YAt oRl, L2
4 S E3 o L=
5 FOkAf &« LtZ, BaA
6 ZitH Hof(Ar), = A, L=
7 HE o of &, Mt
8 8fH - =
9 S - HEZ)
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Ho Nk A8t RRAHSSH) A8
10 WIEL= & 271 ¥ L=, 40|
11 R o L=, 40|
12 HREZ b= L=

13 =50 = L=, 40|
14 HB1F = L=

15 AZLIE o, S0, WS 7|18, B0, A
16 TSy b= A, L=
17 ZAICH &e Bl

) A0 A0 AISE 4 Yt U2

(AIZ} 2) A

ST A
AW 5 o ARE
ERAFANE $5o) 5
4ng e GEHT A

ARGl RS WAL HERACl, Jobt T AHS FofL YO T WPRA A
AABOR Age] A AL UAE T FAMFE 84T ASHE 22). HERAolE LR

L ARHE FEEL ol AuAEOIA Angol glol £88 & UL, Fobdt FFAFNA
el oles BYOR A 4% AR B, SoAGlAE AF7HE F4ol mulsieist. S
Yoz Yusle] fESE Aol totols A% FEA ol AAGAZ T 4 glo] RAHA WG]
chesiet.

24 =IOl SEEL U A Hehd, ESS4E BAT An Edel] 1E A usol

31591 SIS 23). FelE Bg 71 8~ 108HA0E e He/hE BAsto] /] Ao A
54 nglom, nglst AUE B¢ 7] HH e AL Uit

el

£ % AgelN $EHL Yk FBEC) AR BN AW, A, =TS,
Wl e AUTHGE 21). heke, W19, H&RAo] § E3igo] Fug FuL
] ° %

55T 42L 2AFC 0 AAH 342

N

HE 21 M MEE |80

[LyS)

ds  xug Ty HofR

1 owledg EoNE, 2EEE, 2R s 0 B
2 chpe SOl 2BRE, A4 SOlAR(1kg B9, AE 2509
3 soez =EE, 2iey e

& ol SOiAY, TREE, 24 SOjAZ kg D)

5 guRgol SO, 2mRE, Ak SOjAR4kg D9

6 |3 2ZTC 27 22 2p0] 27|

T =HEE, 2iey A R
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ZAS 2230 OfR}
o1 2LE D29, WYE S

ZEA| A =] L= =l 2 SE

o OH:IH_H]H B
N T saio] Mmae | AEAE DILIZMORS ojZ02 B0
BEE zsnm A sesl maae  G5NE LERE .
ALtg2 Ho e d
B} JIZHA|RE AJZE O[30 2 HZ
WS ALISR Ol 2 A2Z0| Y8 B - e

BSAIE: LHEAHO| CHoHA £

271 712EAI2E 19,000¥~23,500¥
B8E71®) LAl 5000(1kg)

E 23. OiEE /Y A MES =AM

BN FLE EL He
9 2~83H(4kq)
742t A ~40t2] o~ |Ij_|.% I o=
22t 2~431(4kg) 8~102H24(8kg) o 1~30H4k0)
=OoIEl 2 43 A el Y e, M o
A2 YRS, BEH-RH(EH) & HEH) =thHEY), o=, &=, 7HE(37))
EO0[ARRY Ao ok GAig Ma SORIt A R SHO| iz E20] Eo

(Al 3) H&5d0l ATKMES Qler ThUX2| Al
J

SAH A A, A AR 294 HEEA0lY A% FAHS S A8 AS AL 2A
Ao ket ZrHE 24). 84RF HeiTe] 2ol tha Agtont, 9o A/t ¥A4 5 AubEel 4S54

AT Zbo] o AR A AT

749 395 89 2971A] 3097 AAIE DLAT 7|13 F9 &4 dlolHE #AF Ax, A 44
Oof Fotsh= 4 o] 2AE U SRISHATHI 25). 3001x o449 o] AR AlZkE &A%
A3}, FAYHHE D)= 123402 AHA I AEiE FAIsISinh BH, Tl AHejle 242 8.6AKHBAIRE
A2), 10.2AZH10A1IZF ), 11.0ARK12A1ZF A=) o2 et Zx#=E JPd I Algte] 24s] SAI=S=
& & Atk
H 24. d&5Ho| chdxz| M H]EM

+ & £ (cm) & (cm) E=(cm) ZX[=(H)
2342 59.6+11.8%" 16.7+1.9a 6.2£0.8a 9.0£3.5a
CHd gAIZH 53.1£13.5° 16.1+2.4a 6.2+1.0a 10.5%5.3a
THl 10A[Z 58.8+13.8° 16.8+2.5a 6.2+0.9a 8.5+3.7a
THl 12412t 56.2+14.1° 16.5+2.8a 6.1%1.0a 8.6%3.6a

V2 B UollAl M2 CH2 22k Tukeyel HSD ZH(p<0.05)0f| 2k EAMO=2 QoI5 207t QS
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AlZH olmi}
X wees  mees  wems 0. 2R
242 26.016.8 74.3%15.2 1230.0+1667.0 3715 12.3
T BAIZH 248157 59.748.2 986.7£1770.3 2590 8.6
T 10AI1ZF 249572 757123 1270.7£2295.2 306.8 10.2
A 12A12F 252454 742130 1770.3£3066.0 330.2 11.0

" 300Ix OAF AIZH / HZ|Y(30Y)

SdA 7 S2E 8Y 2¢S VISR stof A&FACl et S4E AR A3, A= et
AN71E H371= H Hie a3 Ao YEHTHIE 26, 19 23). 7137t 50% o4 JAFE =
10A1ZF AE77F 8¢ 289 = 71 dton, FAE|ete of HEAH =S Aol& EAt. Mot T&==
A EQE 9¥ F-skeo] mhEEE AS BRI 5 AUSAH

Meprl719] T2 @eo] ol e v AE 9ol, APA 5 F2 AGoM Y IFHR] FA Al
AdHE $8% 890 FAHH(IY 24). FA2 TS B MRS AlF0] 108 1022 =oigol w2t
FA7E st A AMEEiE U2 "ol W w2 Aoz HEEHAY. =2 Moke 55710 Ae 84
TUA st} FA2] SAEE Hojmdil HFHor ST darl7le dllo] "o

E 26. 455Ho| JHetd

2w HSHA| =2t H2tE
B 28712)Y Ut AQ7[2HY) Ut AQ7(2HY) I
F242] 31.1£9.3b? 9/2 49.149.3c 9/20 69.415.5¢ 10/10
Tl gAIZt 18.816.8a 8/20 24.8+6.8a 8/26 48.6+6.0a 9/19
THl 10AIZt 16.9t6.7a 8/18 26.9%6.7a 8/28 49.9+553 9/20
T 12417t 21.1£8.6a 8/23 31.1£8.6b 9/2 54.8+5.4b 9/19

V1EY 8E 2(HYAR| SRY) 8E 2¢ = 0
2 2t 9 LHolA MZ CH2 2RF= TukeyQ HSD A (p<0.05)0| M2t EAHo=z Qo

ron
NIl
S
~
fasd
ojo

=)

Al

el

ot
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AMalsl

3z 24, d5540| M2|sl, Xt

(A1 4) Ml 9 BIAMAS I3t I

B8] ARG BRI B A% A S0 B FAT EF BNl LA ggtor,
Aub o= wsl g8o] st WIS FASATHE 27). AN ] LES S AT A% BRLE
oA 2 Hol7k U Qgkont, 27kt ofzhe] EAel R Tl HILA A hekthiE 28).
AgAelo] B B BAslel AGUAY ABYT YAYEE BASADE 29) FHeL) BRYEe]
ue) YA LY Pk AYmo] wet AYsp Fashe 2L FAT 5 Uik

AE T eE

B 27. Mg EYstety

rEaz pH EC SOM Cation(cmol/kg) P,0s
= (1:5) (dS/m) (9/kg) Ca K Mg (mg/kg)
F242 6.8 58 342 13.34 29 40 13313
35% 69 4.7 34.1 13.07 28 38 1302.2
55% 7.0 38 340 11.24 26 33 1279.2
90% 6.8 5.1 337 12.07 26 36 1292.9
B 28. 9| xjHeH
AgeE FU BFRE(0) ORF HA2E(Q) FHIRE(T) AXMEE(C) YHE=(%)
242 22.7 18.4 36.6 29 85.1
35% 228 21.7 419 115 83.1
55% 250 211 36.6 13.4 89.5
90% 204 204 28.3 9.4 85.6
H 29. 9 XjEE 2
AgrE Yo Y=(W/m?) A D= (W/m?) YT =(%)"
F242| 120.7 1276.9 100.0
35% 76.0 5919 63.0
55% 50.9 4581 422
90% 10.7 931 8.9

U RA2|E J|FOR AHHOl HIg
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2 5% AT 2ol /g £ 0%AL T S8zl FHA Fact AL TS
UKL 25). B3 FAAE 55% AFToIA 7HF A Uekeon], A AP F1e
ofu] FASHITHIE 30). AR APHES S2F Frie 9o Al BAH JES BEolA 4

F4o0] PB4 AL AT 4 Atk

P
1~
)
o

o O

X

35

8 38

8

H3F (gplant™)
YHZ (gplant™)

™
S

3

o

S& Y42 (gplant)

E 30. He xH2E guy, g3k

gz AHE (o) BB =(gf)
2342] 106.9+21.8b" 248.2+14.33
35% 128.4+8.5ab 167.8+2.2b
55% 163.4%22.23 141.9+20.2b
90% 1071.4+8.2b 146.0+15.4b

VZb g Lo ME CH2 220= TukeyQl HSD ZA(p<0.05)0 w2} SEAZo2 |05t 0|7t U
EXP & g8oto] Mo H3d &8 9 FHSAHS B4 23, g ot |9 A=y
qh&-o] 3 otA BSFFATHA 31). Pnmaxe FAFOlA 7 =7 Uehon, pgEo] goldsE

Aashe Ae IRASANAH 26) BEFHT FEHE Ago] Fedas= WorAth. 90%ARdA 7=
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FAS vH2 w2, 3Pl BEAAH F2o] WE 5ol B v, 55% ARgAE A= 2
FFE BRotide 5] Aed AEHAE 9T Qo] 7MY 52 w83 B9l Zo= dgEH.

H 31. {9 M XHE(EXPER)

Az Pnmax Rd LCP LSP

Zx{2| 19.87+1.283" 1.52+0.30a 28.12+6.053 1418.42+330.78a
35% 15.62+1.13b 0.98+0.27b 17.82+4.37b 1009.80+336.51b
55% 13.31£0.92c 0.86+0.67b 15.51+£13.59b 786.71+£387.41b
90% 7.80+0.58d 0.39+0.13c 6.54+2.15¢ 391.87£51.29c

1) 2 8 Wil M2 CHE ZAk= TukeyQl HSD HE(p<0.05)0 M2t SAMC= [Olgt 2017t U

17.5 4

15.0 A

1254

10.0 4

754

501

Pnmax (umol CO. m~"s7)

251
—— Control

— 3%
0.0 — 55%
— 0%

2.5 T T T T T T T T T
0 250 500 750 1000 1250 1500 1750 2000
PPFD (umolm™ s™")

CHERR)

—
02 26. 09l XY ST

X212t Br2%(0) Brak(%)

102 23.4%0.7 719425
20 24.1+0.6 70.8+2.1
304 24.310.8 70.5%2.3
40% 24.2+0.9 69.8+2.6
50 24.0+1.0 69.2+2.9
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2] FHE ans Fysty] A8 AG2Ee} 717e gEsty] Eokedt £22UFE AR 23
FE2ANA 7P ST E0MeS EATHE 33). ARVl dojdes Eokgo] foldos %ﬂ’c‘f}ﬁiﬁﬂi
5CoMe AG7I7to] dojdss 2358 &okgo] slsigitt. A2o] g 72 &2 Aoy Frds
FET 5 U2 AoE wHE(E 27).

E 33. a2l &3 &0t

HE2E MRt Z0t2(%) Z0F 4%
104 65.3 + 9.4b" 376 + 9.6g

20 640 + 12.2b 36.7 + 9.9f

5T 30¢ 59.3 + 3.1c 28.1 + 10.4e
40 460 + 53c 26.4 + 10.3e

50 360 + 10.6d 22.3 + 90d

108 76.7 + 7.6b 333 + 78f

20 68.7 + 8.0b 269 + 83e

10°C 304 760 + 40b 211 + 7.6d
40 78.7 + 5.0b 213 + 7.6d

50¢ 840 + 69a 184 + 7.2¢

104 720 + 2.0b 313 £ 7.0f

20 680 + 15.1b 220 + 49d

e 30 72.0 + 6.9b 140 + 4.4b
40 87.3 + 58a 12.7 + 3.6b

50 98.7 + 1.2a 79 £ 233

22| 7t oS Kruskal - Wallis 24 &, Dunn AF2Z2(Benjamini - Hochberg, FDR EZ)g E3lf p<0.05
0 Felst 2f0|7F QlgE 2oleh

. Y

i [ &
& S
[5C(409)] [10°C(40¥)] [A2(40)]

gl 27. gl 3¢
EAA T v 2 A2AFNA A7) dojdaE oyt WElHIL, Sokg B 2 A
4

| 2 =
AT = AATHLE 28). ofm|A[o A4 GRVI HIOJEE F&3t9] S8t 220004 AZ71e
409, 509 E¥duis 20~309 AEo B5717to] AET Aos WHHTHE 34).
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cE0Y) (10C(502)] O eGkoY))

[10C(502) - GRVI] [A2(502) - GRVI]

12l 28, 2l X S0HWE T 30Y)

[5C(502) - GRVI)

H 34. 2l 42X GRVI

212t s 2 30¢ s & 404 E 3 50
10 7.12" 17.44 29.36
20 0.00 14.01 60.79
30 34.04 100.00 62.26
404 91.34 27.54 21.85
50 70.48 27.50 19.65

" python scikit learn THZ|ZI0IA Min-Max scaling® AA|YUZ(0~100 HS)

|4’—‘1 Rl

<HNMSIHE: 55 Tul7|E 7HE>
(A1 1) =2 NI
7} g AR W 58 207108 e AT R S A% AR 194 14-219,
3UA 11~14%0] £8W900, A% IYR ol gREE Sekagigte] 509 olgos 343
S7ksteet.

b A% F B B 992 FAANEINE)S] £ FEATHF 80%) 0= wEw, A 24E
FEFE 19482 2C 3 A, 394 -2C WS Aol R AeE yehEt
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7Ved Ao waE it

o

(A% 2) BEE Z2UMES st HY 4 U EHIAIG 21t

7B NS W HAIE FRAWY) AS 24 A B A§Yo] BEEE, FAIL MESS
2e] YREF)] FAAE. 55 B A% 40 HeTFNA 14 4] A FFo] 1720802

713 4519t

0 589 S0 BET A A A% 2, ) 49 HeTo) 13 B4 F2o] 7 4
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(Al 3) BFE B LU0l 2 QR YL ZAL

7t EB] AlST B AT 234 S ASS AR 23 EH] 49, 64 Zﬁl-’%—% Bt <30l 44
5,119g, 5,150g2.2 WERLt, A B3 Al 394 &9 o 452 Bt

U & BAO] 9F= v Aok A7T ot Rt EH] 4ue} o Aol Ststo] thrgtof
w1 oz geE.

o 24 Al & EgRRed £4 23, HH) o A4, ouelA fFERIAE gFol 28] ol w7
UEhon, ol AREHY 2 it FFY W2 EY oA VI Aem ddE It

(g 4) BEE ¥ IEY L BYFS 7Y

7 A BSTe TS Slo) s 9408 Wohe e AARE A3 1~59 IHE Al 80% 0|49
wolgg Yo TYIAE 68.5%2 HobArk

U AR, 3, 5, 75 AR Bl AT, 530 77 WAOR QI AR A%o] Axstgon,
3% B4 A 2F0] 961.7g0% VY ¥ Aok M7 L Wols o] Sshelrk

oh webd Agu] 27 % FT A% LT T 0, 38 BEse] FE F 352 P4 Aol
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ol M99 $A g FYE 08T sHA 1
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5 olgEs
9714, A, AEE, 2871, 349, 1714, B, A85, A%, 2019. €714 A A
o]& p104-116. ZYEsY AT A

o .
o84, HFE, olFe, AT, A4, AU, FAA, AHL. 2018 FA/EAHo] 191 AT,

To 71, d

EEXEA.

o]&, kuldy, Aol 148, Uu|Y, 5, FAZE, FF, EZL 2018. wLF7IELF0] 071. +FAH.
FEATA.

AFEA. 2024, YFBAQEASLT). AHEH.

ABE, oldF, A71F. 2012, 71T WS} tiy] 7 A< AHEE A 24 9 FHeF H7E Journal of
Forest Science 28(2): 106-117

AR | pgYor M=
FSEE | GFE FUIAZ0 ME il
2023(1H) e 2 |YFE ZdAHVIE S 6
72 d | GRE S4MH7Ie ¥z S
WeHE | YEE IS FTHMS SISt HY HAD|
g E CC2 A=z = »]77L
Shaug Effect of temperature on seed germination and characteristics of the
=s seedling raising period of Aster pseudoglehnii
TEE MY IEY U FNT4 39 5 27
Germination Characteristics of Allum monanthum Bulbils under
Skt Different Storage Conditions
Harvest Weight Characteristics of Petasites japonicus under Different
Shading Levels and Rhizome Size Classes
2025(3F) . : :
wo Photosynthetic performance and Growth-related traits of Petasites
= Japonicus under Different Shading Conditions
Fsye | ey ZW%E % J]H EREY
g H |'EM 8RS0 HOY S
48 |8FE é—SZHHHﬂ% 0z 5
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