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ABSTRACT
preparing medicine and food. Since the recent global pandemic over the past years,

The Platycodon grandiflorum is a widely used medicinal plant for
more people have taken an interest in Platycodon grandiflorum, which is good for
respiratory health, and the demand has continuously increased. Accordingly, researchers
have started exploring the process of mass seedlings of Platycodon grandiflorum in a
This
production and seedling periods by

greenhouse. study was conducted to explore the process of reducing the

investigating proper bed soil composition and
nutrient supply for the plug seedling of Platycodon grandiflorum. For the research,
the —do

Agricultural Research & Extension Services fields. The seeds were studied in a glass

Platycodon  grandiflorum seeds were obtained from Gyeongsangnam

greenhouse of the Medicinal Crops Seed Supply Center. As a result of investigating
the composition ratio of bed soil suitable for plug seedlings, excellent water retention,
and growth were observed with 80% of horticultural bed soil and 20% of vermiculite.
As for the nutrient solution concentration, root length, rhizome, and underground
biomass were excellent at EC 1.0 dS/m. For nutrient supply, providing germinated
seeds with 600 ml in a 25%

in aboveground and underground root fresh weights compared to the

of urea twice a week when watering resulted
improvement
conventional practice(only water), which led to the further development of the root
length and formation and the decrease of the seedling period.

Nutrient solution, Bed soil

Key words Platycodon grandiflorum, Plug seedling,

composition, Nutrient supply
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1. ATER

=2} A (Platycodon grandiflorum A. De Candolle.)= Z%-EFZ3o] &3l thdA FEAE
2 g, w3 dE A 99 AAska ik AmE A 20219 71 A5 602 ha
oli A 59 ha' AASI= T8 A=A AFH 57 AR H AEoR v
el Al AR E AL ATHCEAA, 2021). Eold I Ao oigk Aol Frkstar AR
A7) mEEWA okgAEol EHETL 2H7E soluba glom o] 2 Qe oF&FE 9 AT
T A8 5.3% % Stehe FAlolth ofd whe| ofgAbEe] FARFES 19.3%(20151)
2 oue Aottt kA tig dATE Ve =4 BAY EG 54, AYER Fol
#3F A= oy UgAlLS 93 FAFH U A= uH|sith At A9 AlA

AE 9 FAAMl Ade wiAE BALA 40+ FdE 60 ¥, ¥ sEE EC

1.1 dS/m= A PEs o AFo] ¢Fad o (F3173, 2009), AHAJDL A
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T A FAE AFA APz Ade 109 skl £33 22 Agsgith gF
A FRAEAQ ZRIReA A §AIZF A E FH 2447 HF 4T

1285 Ed ol &3l $H39). 1Lﬂi}(2020)0ﬂ% =
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ol 20+um FAOIE 209 WF WEZ HES ZHAAL. ZHYEE 12867 o
of Wol E F K & Bl o) AKEHS 2ASYom, B 44 F ASALE
g vk A9 e SE WA 44 F TRY 2L TF A% THE A8 Uz
T(E), & 400 ml, & 600 ml, ¥ 800 ml, NPK 600 ml, 24 600 ml AHZF+HE=

wobsl ® o FRE F 23] FFAAG. KE & 409, 509, 609 He AL 2AES

o

a1, Bao] AAsle] 423 oA AeR 9 Fx) wols EAS AL A 1,
2, 3 BF AgTHEHR 30548 FAIEe] H s AMgEd oy, 2AES sdEE
AF AR 7 ol et ASEAS AU B e B EYsish A
(THEdHee, 2010)S 483t EC, pHe EYF 10 gl 50 nlo] F/-FF 7Fek F 135



§= 2022UE AFATEDA

vl R 3Aste] Ho]AE AolFWA 1A AE & F EC meter(Orion 3STAR EC
meter, Orion Research Inc., Boston, USA)¢} pH meter(Orion 520A pH meter, Orion
Research Inc., Boston, USA)& ZtZ} BASGIth 28l #7182 Tywin o2 #4349
o FaEAAE LancasterH o= H|MA(UV—-1650PC, Shimadzu Co., Kyoto, Japan)Z=
AFesll A BAEG Y. 84 25, 24, JER, nlad 4o %Fol2e 1M NIHLOAcE 3=
Z3}o] ICP(AAnalyst 300, Perkin—Elmer, Norwalk, USA) & #A31om, Aare] dih=
AT HP oz Al Wolg A A+ 109 sheoll #8% FAE 1009 A
Aate] FarEAe] 8417 AA F o] 20C+]1 7|Fo2 1547 Hopg S AL
th SAEA L 95% Al gl "1zke dEATHE A8k Al

a9 1 24 "2 EE AR

L

3. 23 ¢ &
N3 1) =84 Z8 SH g 14 3
SopA SHo| AREE AF ddg FES TR G DY 4 AHEY F AE9
T s WstE AuEU(E 2) 49 A &
ot o R mEbA] Aol Ao, EC
e T 23] FAS A HE FrgR WIE % A
6.3°]™ EC 3.0 dS/m A+ 542 EC A2lsrl ¥old4=E pHE Shol
I Faclit, XA ol e Nag Alestn

E L ¥ e A AR FEI YR FF

pH EC oM p,0, K Ca m Na F= T-N
(1:5) (@S/m) (%) ML) ____ oL - ——— g ———

Al JES 57 0.66 239 150.1 1.38 246 1.34 0.95 425  0.31
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# 2. 9 A F AEe] RAYE G Wl

O~ K N FE . T-N

Azl s pH EC OM  P,0; Ca mg a T
(1:5) (dS/m) (%)  (mg/L) oL ———— g ——C
gz 6.3 004 87 68 1.23 318 128 073 749  0.28
EC 0.5 6.4 0.06 95 91 1.64 398 154 056 754  0.42

EC 1.0 6.4 011 11.6 287 1.29  3.67 1.30  0.30 68.1 0.24
EC 1.5 6.1 0.25 11.5 161 2.31  4.04 1.35  0.24 70.3 0.34
EC 2.0 57 043 9.5 167 2.75  4.14 1.28  0.21 71.4 0.52
EC 2.5 55 074 9.0 270 3.56  4.47 1.39  0.29 68.0 0.39
EC 3.0 54 073 10.1 270 3.67  4.20 1.21 0.17 67.6 0.64

HETE BYUE BN TR

Ao ok ATEAKEFTAE 4 o] 59 99 HEste] 309 BIgE 19 23

%A 5 303k F 23] FAS APste] 6043 FHEUT A2
& 8 ZAFSIITH 3 3elA Bi= whel o] EC 1.0 dS/m
} 3.9, &% 112 m, <7 3.89 m, A3 FAZF 0.35 go&
o)A Zpol& urERUC] Aok Aol gk Ao ® WYh FHES EC 0.5 dS/m A
7} 85.7%% F}om 1 9 AL 81.3 ~83.1%¢ FALS ®ATh. 181 EC 3.0
dS/m Ag e EC 1.5 dS/m A+ F@E&E 76.6~77.1%% WA Jepgoh 9452 =

3] A2 F 60 LebA B 4S54

daae AR 00 zg oam as =p o2 o AW 1rs

AT gy BE @ ) ) o e g (%)
0 ( O~5) mm mm T mm mm ( %) X] }?D]——l_ Z] 6»],_,_ 0

tjz7- 83.labcz” 3.5bc  5le 1.20d 6.7¢ 99bc 2.78b 17.1e  0.29d  0.17¢c  171le
EC 0.5 85.7a 3.7b 124d 1.56c 8.5b 105b 3.57a 20.8d  0.81c  0.25b  333d
EC 1.0 81.5abc 3.9a 172c 1.89b 9.0b 112a 3.89a 25.3c 1.36b  0.35a  386d
EC 1.5 77.1bc 3.6b 189b 2.14a 9.6a 102b 3.75a 27.7b  1.53a  0.26b  583c
EC 2.0 81.3abc 3.4c 191b 2.04ab 9.6a 92d 3.09b 28.9a 1.54a 0.18c  847b
EC 2.5 83.3ab 3.4c 202a 1.99b 9.9a 94cd 3.00b 28.1ab 1.67a  0.17c  990a
EC 3.0 76.6c 3.6b 189b 1.94b 9.8a 100b 2.96b 28.7ab 1.62a  0.19c  849b

“Values within a column followed by the same letter are not significantly different at 5% level by DMRT.

@ 553



§= 20224% NEATEIN

=
Lol P
R R E R EE R R

Bgjs] ECOS EC10 ECLS EC2OD  EC2S Byp ECOS ECLO ECLS ECZO  ECRS

<ol Aeld Ga> <ol Aeld PR G

Y 3 g A A% AR

X
ox

i, A Al WskE g AP d A% AP F 109, 209, 3
WX 404 B ukel Zo] AR AAFE 4 AHEy d FA=
i AHE & AAF Wsks AEs=rt Frketa A7 v)ite] 4
AT A3 BAT S FAETY 49 3.4 F71S
= 13.5¥ S7tele] EC X7t 555 A AT T7tE & o2 YEw
18b5- AAFS EC 1.0 dS/m A7k Heg7|zte] AR5 A vebwtvh. 2% A2
T AAFE 2 404 B ukel go] EC 1.0 dS/m7F 7HE Eol Afo] 5% Ao
ERRL T
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4 FN A F A DA AdE, A Al W)
A A F A A S
& (&) (g7)
A A 109 A2s 20 A2l 30d A H2F 109 A2 20 #2]F 30
FA2 0.085  0.226 0.387 0.291 0.019 0.121 0.238 0.170

EC 0.5 0.104 0.361 0.768 0.807 0.020 0.108 0.287 0.249
EC 1.0 0.120  0.581 1.262 1.362 0.030 0.118 0.275 0.353
EC 1.5 0.132  0.688 1.392 1.533 0.025 0.099 0.222 0.263
EC 2.0 0.151 0.771 1.417 1.537 0.032 0.100 0.181 0.184
EC 2.5 0.147 0.731 1.383 1.668 0.017 0.108 0.202 0.171
EC 3.0 0.119  0.641 1.326 1.617 0.016 0.094 0.182 0.191
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60.0 545 DEEEN EEE
48.3
50.0
413
37.0
40.0 35.4
31.7 31.6
30.0
. 5.3

200 13.8 4.8 13.1 14.3 13.7 121
10.0
0.0

o] ECO5  ECLO  ECLS  EC20  ECZ5  EC3.0

(Mg 2) B2HA F8a S5E A4 JE A

Tk 5 FEAE FH A ATl s fdE dEE AMEsa 9tk =egAE
HE3 SH 77 60Y AERE dojA A% Fuby] masw A vt i HAadl
TAEHA ol AAZ FH AYste] AQF FR-GFE 2HS 8 29 SEE A4 A
ES Adstaz 2 AFE P ARFd dedg 'Y uig &S x 1oA 4
ARY FATET} 68%= 7 Wo] E3Eo] 9lom Irhe WER A 14.73%, 1 9 Het
olE, AA AlgetolEVE 17% 716 HlE 5 0.27%= Wit Sl

TR FIVE FERA HglolE  AA  AoERE nE 594 pHEREA

wiglk vl& (%) 68 14.73 7 6 4 0.201  0.064  0.005

<T5, ZAIE 60+ZHe}o]E 40>

a9 1R e Bl wE meA ASAR
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£ 20224E AEATEDN

EeA Ede] SR AFd AE MG vge TEEY] 98 TIEE 100), T2(HE
go+HuEetolE 20), T3(HE 60+FAAINE 20+7HAHE 20), T4(EE 60+759E 10+7}
ALE 10+HuEEl0|E 20), TH(ZZIE 60+HElo]E 40), T6(ZIATE 60+ZgolE 20+
Hu]Feto]| E 20) e Bg e 2AFAY. melx 2As EAAEAQ] T2Z2alA G
2 8AIRE HA F 2447 WAAG STk 1287 Edole] T1~T67H4 J= vt a]o
2 B8 194 AEHIUR 4RE A9 14Y RF F 098 249 14 29 9
TS wolsk B FHH 309 FeF T 28 FAe Aejshgrh 6097 AR A
Hel 4S54 AeTEE 30574 AT FE uF vlgel we =ehq 609 B
AEE3E F 2004 B vkeh o] T2(dE A= 80+HwEEelE 20) A7 2

A 2.94 m, ¥ ARAE 340M, AR, A AATF 0.500 g, 0175
gt A3 AR AEF 0.073 g, 0.024 g2 Fon g xpo]E UERAITE T3(Hel&

AE 60+IZFAIE 20+ HALE 20) A8 FE 2F o] o UEhgth a8 29 A8
AME 309, 40Y, 50, 609 Heo] A, A3} 2o ww T2 AE 80+
Mol FeolE 20) A7k A et o] S-S,

® 2. 4E e vEel e =aA B AFEA

Ha 2 A% AF o oA Ezé %if AT (g/5) A=s(g5)
= o= =]

g mm @5 (mm) o (om)  (mm) (0~5) (%) A% Asy 4w sy

Tl 75b" 6.7a 1.18ab 76b 2.80a 2.9b 22.8b 0.433b 0.137ab 0.070a 0.021ab
T2 78ab 6.6a 1.26ab 88a 2.94a 3.4a 23.2ab 0.500a 0.175a 0.073a 0.024a
T3 82a 6.9a 1.30a 80ab 2.94a 3.lab 24.2a 0.504a 0.156ab 0.069a 0.022ab
T4 80ab 6.9a 1.28a 8lab2.89a 3.lab 23.2ab 0.471ab 0.149ab 0.068a 0.021ab
T5 42d 5.9b 1.12b 54c 1.87b 2.3c 21.7¢ 0.239d 0.066¢ 0.032¢ 0.007c
T6 47c 5.9b 1.17ab 62¢c 2.63a 2.5¢ 24.1a 0.332c 0.116b 0.046b 0.016b

“Values within a column followed by the same letter are not significantly different at 5% level by DMRT.

<A BAT> <AeHt A T>

a9 2. ' g wEd A, Ak AT
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AE W v gl W AR dEe 308 AuEW pHE Azt 5938 o]
b flslem 71 e Ak e T1(HdE FE 10003 T2(do& FE 80+1 1]
FEolE 20)7F =4 etk ZES T2(9d8 4E s0+HuEeleo]lE 20), vliulg
TI(HdE FE 100)0] Eohth FEdse E 60+HT}olE 40) 84.7 %, T6
(759 E 60+FelolE 20+8nFdolE 20) 86.6%% A FAHo ZIIE TfrFko]
BT E i Bidoe] & Zog guH .

=T

F 3. ZE S gl wE FUIER o

R pH EC OM P,0; K Ca mg Na F%  T-N
W (1:5) (dS/m) (%) (mg/L) ———— ol ———— g ——

T1 7.7a° 0.08cd 7.3a 21.9ab 1.07a 2.60c 1.58a 1.98a 75.9bc 0.02a
T2 7.7a 0.09bc 6.7ab 22.4ab 0.97a 3.05b 1.47b 1.94a 79.9b 0.02a
T3 7.5a 0.07d 4.7¢ 21.0b 1.00a 2.69c 1.43c 1.10b 54.3d 0.02a

T4 7.5a 0.10bc 4.6c 30.5a 0.94a 3.54a 1.46bc 2.09a 71.9c 0.01a
T5 7.5a 0.14a 6.3b 26.9ab 0.76b 1.03e 0.58d 0.36¢ 84.7a 0.0la
T6 7.7a 0.12ab 5.9b  23.4ab 0.52c¢ 1.55d 0.59d 0.53c 86.6a 0.02a

"Values within a column followed by the same letter are not significantly different at 5% level by DMRT.

FEAETARFAE 24 ol ZE g vEERE 60Ut §H =ghA BE AT
* B

2 A EA AAste] 90Uzt Afete]l ASEAHS ARSI F 49k ¥ 304
upol o] T2(4 % HE, AE AAS A8t

1& AE g0+uvFaolE 20) Ay} &
A

AgFol 5 AAA Aol A S5

60+FAIE 20+vALE 20) M F7F =4 YEReH, A4 2 22 A
2ol 7k s Aoz e

Aa Advs 2F d4 AR oF oA A4 AAF(g/F) NEF(gF) A8
20 3 =
W (%) (o (/F) () () (mm) () xR x)ap5 2 A 2|35 (éﬂé)

T1 95.4a" 470ab 402.4a 14.3a 243a 19.5a 12.2a 227.5ab 50.2ab 46.1ab 11.4a 526
T2 96.6a 492ab 452.6a 14.2a 267a 19.5a 11.3ab 251.4a 52.4a 50.3a 12.2a 556
T3 88.5bc 50la 495.4a 15.1a 263a 18.8a 7.7cd 218.1ab 45.6ab 45.0ab 10.7a 443
T4 87.9bc 489ab 414.9a 13.0ab 252a 15.7b 9.2bc 199.1b 40.0b 41.6b 9.4a 386
T5 86.2c 452b 371.9a 10.7b 247a 13.8c 5.7d 136.3c 23.3c  29.4c 5.6b 221
T6 93.7ab 457ab 430.8a 11.2b 241a 15.7b 6.1d 153.3c 26.3c 32.9c 6.1b 271

“Values within a column followed by the same letter are not significantly different at 5% level by DMRT.
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2 oA E AR FAE
& 8l 2016W5-H AE7HA =, Uy 5 715%F9] ofgAtws wdskld. sjwit
SN AR 8ovtFe] mEbA] Eejn RE AL, FFE] s 39 2ed 49 Tk
o2 28l o] BFE dta QUrh 609ARE IR HE LA ASshEwA(49)
o A 1870 Al (6ol s skl 23k L] 69 aEjolnE RIS w5
dadel itk & AFelME Fe B SE A ¥F sHEH oF d5E 7Hete] &
=) i
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LEA] ZEa B SE7 GES 91 R I S sk Sle Ald 1, AlY 2
o] A¥E Wttt AEE A& AR 80+H|nFeolE 20 wigew AMR3Elal, EC w5
LE 1.0 dS/m S5l i FEEE A4 B FAE ddn 109 sheol AT
2 AFEGAA AT TAE AFSEAT TAASE T 1287 Edolo] 3¢ 21d 9F3)
of whol M7kA] ERF FEste] SR F ol $RE] F 234 F 143 R IHEFE <
ko] A Elshsith. F2AME 40, 50, 60U FHEIY] AT 30578 HHFEAAS ZASH
¥ 1, ¥ 2, % 39 YERAAY. & 1ol Bz kel o] 40Y He A$- NPK 600 ml A
g 2% Aol ¢4t % 29 509 E, F 39 60¥ EiE 84 600m A7t
23, AR AT, 98, 9F, o, A4 AFol e AoRE et 24 600nl
60U Hi ASE AEF Ao WERF(E)RY ZHzE 25, 29%% S5k AAEA A
So]l FEYTh ERT(E) R 400m AT AHFS AwrH oz AR FE
THE T 18R & Ag- A feju ek Aolrh vERUA] kel & 23] AeE sklvh &
B A #(E TPz 19 28 ExF ¥asle] SHske 3R 245 T 23] BY
A FHE S ALY, A ASo] FHFo FH V7 @Fo] sfed ow fdy
Atk

24 9% 9% 9% 44 23 2 AAEWD

-
Sh

i /g e m —————————— A A e
T1 37.3b" 6.0 18.5 13.1 1.09 86.2 0.9 0.13 0.11
T2 36.5b 6.0 19.3 13.3 1.10 84.1 0.8 0.14 0.14
T3 38.2b 6.0 19.3 13.9 1.16 85.8 0.8 0.14 0.11
T4 42.7a 6.0 20.8 13.9 1.16 84.4 0.9 0.14 0.11
T5 39.1b 6.0 19.6 13.8 1.19 83.3 0.9 0.17 0.10
& 39.0b 6.0 19.4 13.4 1.09 83.9 0.9 0.14 0.08

“Values within a column followed by the same letter are not significantly different at 5% level by DMRT.

w Y ETE B84 SEYNoR B B

¥ 2. % AL 509 EebA S B 4S54
24 9% 94 9= A7 2% 24 AAFED)
72
moWF - mo————————— AR AGE

T1 54.1d 7.0 28.4c  16.2d 1.37c  96.4bc 2.4 0.21d 0.23c
T2 53.5d 7.2 29.6c 16.6d 1.43b  95.2d 2.5 0.25cd 0.30ab
T3 63.7¢c 7.3 33.8b  18.7c  1.42b  97.0b 2.5 0.29bc 0.31a
T4 74.9b 7.8 35.5b  20.6b  1.30d  96.8b 2.3 0.32b 0.28ab
TS5 103.5a 8.1 43.9a 27.1a 1.55a 99.6a 24 0.55a 0.26bc

o =+ 53.4d 7.3 29.6c  17.1cd 1.37c  95.9d 2.5 0.24cd 0.29ab

“Values within a column followed by the same letter are not significantly different at 5% level by DMRT.
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S 20224E NFHTEDN

=2 =4 9 9% 95 B4 2% 23 AT (g/5F)
RS
mo FE e m ————————— PR R SR

T1 69.5¢" 7.9 33.5d 18.3d 1.28d  99.2ab  3.1c 0.31c  0.48b
T2 82.4c 8.0 359cd  19.5cd  1.27d  100.6ab  3.3b 0.39¢  0.56b
T3 82.0c 8.0 37.3¢ 20.7c 1.34c  100.7ab  3.3b 0.41c  0.56b
T4 118.3b 8.1 43.5b 23.4b 1.49b 97.0b  3.4b 0.59b  0.53b
T5 171.8a 8.5 53.8a 31.6a 1.63a 100.9ab 4.0a 0.98a  0.64a

iz 78.0d 8.0 35.1cd 19.6cd  1.26d 106.2a 3.1c 0.35¢  0.51b

=glx] AL A]-x Okow\ xl =z gl A A Z/\T A3 A & gEok 3}EkA)
2] KL ol | A bebed AgEge] A d 44 F ES 58
<l

S #4404 A¥HE pHE 6.0~6.69 oA o R UEbdth §71E5 3 fE004F e =
ofxlomn XgAd <ol WAl YEtETh oY A= AA A {FUES AEEA EY
H 71230 QA4 e ozl oz RATh of AeHEE XA 5¢€ e 42

ste] 10Y shseol FEste] ASEA S AT 3 5olA ek o] T5(8.4 600 ml)
g7t 2ol 26.3 mE el Aol nite Ao R UElgon mEFE FRrh A

AE= A7k 2 apol7t Q= Ao w U S w4 e
S AF 2704 FHste] FH71E @EShE 3] 7] Aol TAVE gle e dd

e pH EC 718 FaEQik K Ca mg Na T-N
T 15 dS/m gke ngkg = cmoly/l, ———————— %
il 6.0 1.26 24 390 0.44 5.39 1.29 0.25 0.19
s 6.6 0.23 39 429 0.35 4.54 1.00 0.10 0.16

i =% 9T F=E 737 =4 = AR AT/ TRE
L -
———————————— m ———————————— AW A AR %

T+ 4273 632 374 1595bc§ 2783 24.3b 4.5 100.51 106.22b 0.93
T2 4459 637 373 14.83bc 2721  22.0b 4.9 112.23 135.40a 0.83
T3 4164 61.6 358 16.49ab 2815 22.9b 5.4 85.92  77.07b 110
T4 4357 614 356 17.44a 2608  24.4b 5.0 85.22  97.71b  0.87
TS5 449.6  63.8 37.7 16.97ab 2882 26.3a 6.3 112.94 104.81b 1.06
gz 426.0 647 374 14.41c 2752  22.2b 5.9 99.70  101.68b 1.01

“Values within a column followed by the same letter are not significantly different at 5% level by DMRT.
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a9 2. =eA S B OGE AgE AS

e

TR FX7F n Yol AFT)gte] dojd 4 delg e Yol a Ru&e o}
o} sl AE A uek w Fxpe] oyt vhe FAA ]l Ajulr]zre] 2y
A7} wrolgo] Fuohis BHuvh v 1d Ae) ZEhx] FApe] wolg S
e BEA FAE AFste] dobd AAF A9E F 60 YERNATE Zehx] Fxpe] o}
CEE 20~25Col, AyaEs FEg mebx TAE A F FALSA A
T3 A2 4Co) A% & d27] 20C+19014 159 <t &2 & A¥ T5(L4 600 m)<}
T4(NPK 600 ml) xg]7e] wolga 100% o 2 (#3) &)9] wol&e v yebdtl

N

2d | =24 F

1
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