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Abstract - Elsholtzia byeonsanensis is a Korean native plant of the Lamiaceae family, and was first introduced in the Korean
Journal of Plant Taxonomy. This plant has a short plant length of 20-35 cm, with leathery and glossy leaves. The purple
flowers bloom in November, so they are highly useful as potted or ground cover ornamental plants. In this study, tray cell
size (128, 162, and 200-cell trays), soil composition [horticultural soil (HS): decomposed granite (DG) 1:1, 1:2, and 1:4
(v:v)], seeding rate (1, 2, and 3 seeds per cell) and additional fertilizer concentrations (0, 250, 500, and 1000 mg/L Hyponex)
were tested to find out the optimum seedling growth conditions. As a result of the study, E. byeonsanensis growth increased
proportionally as the cell size of the tray increased. The growth was inhibited as the percentage of DG increased. As for the
growth according to the seeding rate, plant height, plant width, leaf length, and leaf width decreased as the seeding rate
increased, but there was no difference in the number of leaves, stem diameter, and root length. There was an increasing trend
in seedling growth as the additional fertilizer concentration increased. Therefore, for producing E. byeonsanensis seedling,
it is most effective to fill HS or HS:DG 1:1 in 128-cell trays, sow one seed per cell, and spray the seedling at 1000 mg/L for

additional fertilizer.

Key words — Additional fertilizer, Lamiaceae, Seeding rate, Seedling, Soil composition

M

A So] RIS 71 B 9 27 Aol Qo] 9l

SJelFE A AHEo] Thet Tilo] Z7HSAN Al T2 2

RAZE Ael] Sl A7} 2] el ek 71§15
A

S31 Qe sRlae 2 ASRIER 2=l =E

* AKX} E-mail mjjeong121@korea.kr
Tel. +82-31-540-2348

o] tEE 0] 2E]31 9] ©W(Bang and Kim, 2013), 2020 £}
9] F AT AR MBS o, 672 RS- 2 A
HOICKMARRA, 2021), Sf B2 S 7] 3
sfod ek g eio] FolLtz, Falo) ik 2 ojgeln
O T T Al MO 2 OB 37 S
=488 26 ARy, 2000), TEF AR BHAS
L o] 078 S o) AR W e
Sk hil} o] F7kslar QLo AAIekE APAE SH

o &

o b I

i

© 2 99X 9] MEE L2 ANTIRAPMSULX|O] o, 0|9 RHEIY SHE SYUH.
This is an Open-Access article distributed under the terms of the Creative Commons Attribution Non-Commercial License (http://creativecommons.org/licenses/by-nc/3.0)
which permits unrestricted non-commercial use, distribution, and reproduction in any medium, provided the original work is properly cited.



Korean J. Plant Res. 35(1) : 29~35(2022)

A wilelo] ool ofze 2 ol Aol

2 Q1710 ARG HARER el Sk TS
= Choi et al. (2012)©
Aoz FRIEo] AEEFE3o 7|AshaA deAA
O ARSI s AT T2 Mo R HEA A
L2 1A it 2717k e wisk ) ulgpEel A
ek o] thE it TS B4 AT gl e 2
22035 enol3, e 11840} A0 2 Asfelol 2518 47
= AR S

oo Bl So1 B2 i Shatolt thal

o) A8 glon], 40015 Asto] oo} Lefle, ol
AR o] B3rsl= A0 2 A A QItHKim et al, 2015), =+
ol 328k= i< Ale S, 23 B 7R
HARER & 1150] 3zsin] ol AlEaA B Aes o
5l Qlo] 75k 3 1E Y= Ao R B IE|QICKChoi et al, 2012).

3] 2211 Eelole] 27k wale] §45, A, of
Gea0) el Ti27) ol 2] Aol oS BTk

HUE It Kim ef al, 2013), T3t BESF 24, AlH] 5=, Ed|
o] 7], 4 o w2 Sof thsl Qi sl glom, 3,
RelE ol AUES e 48NS S T Sl
A7} AP At Jeong et al., 2020; Lee et al., 2020), ©]
o} 2] 2] &5 g0l wfet 482) Aol Lieht, e

E
rlru
7
3
1>
i
i3
5
K3
-1
HL
i)
32 rlr e

=

&=

)

T2 7 1= %

o8
by

of] AFEE] WAKEG A= 20191 119 79 FE ROkt
A Z3elof 912[gh AxalellA] A=At AEE T
ZHAJO] $IA1EE 4R ol A Bl

39 12%0f| Heplo 4T ALAR 0] 7% BEBHAA ARG}
b

o 20204

SOl ¢t SR AE

ArAtke] Al AN 87,479, E 127.5977) 014 ufatsd

. S leiEE sl 1E-87], EYSF ¥

528 22t eh] Aepodich Al 28

40

=3

o

20

TAS 717 719 7/21 723 7/25 727 729 7/31 8/2 8/4 8/6 8/8 8/10 8/12 8/14 8/16 8/18 8/20 8/22 8/24 8/26 8/28 8/30 9/1 9/3 9/5 9/7 9/9 9/119/13

——Temperature

——Humidity

ﬁ ‘ “‘w "

Cultivation period (days)

Fig. 1. Changes of temperature and humidity during experimental period in glasshouse at 2020.
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Fig. 2. Growth of E. byeonsanensis grown from different soil
composition. HS, horticultural substrate; DG, decomposed
granite.

DG:HS 2:1 DG:HS 4:1

Table 1. Effect of different size of seeding containers on seedling growth of E. byeonsanensis

Seeding  Plant length  Plant width  Leaf length  Leaf width No. of leaves Diam. of stem Root length
container (tnm) (i) (mm) (tnm) (ea) (tnm) (mm)
128 1394 + 1.55a° 94.6+ 142a 57.8+0.70a 269+0.31a 385+098a 170.3+2.15a 120.5+191a
162 1063+ 1.20b 725+ 1.38b 46.8+0.70b 22.5+0.32b 28.7+0.90b 134.8+ 1.86b 122.9 +2.03a
200 714£0.39c 533 +123¢c 334+0.54c 16.6+028c 123+032¢c 81.2+1.30c 108.9 + 1.34b

"Mean separation within columns by Duncan’s multiple range test, p < 0.05.
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Fig. 3. Growth of E. byeonsanensis after cultivation according
to different concentrations of additional fertilizer using Hyponex
(N-P-K 20-20-20). The various concentrations of fertilizer
including 0, 250, 500, 1000 mg/L were applied after 4 and 8
weeks after sowing seeds.

Table 2. Effect of different soil composition on seedling growth of E. byeonsanensis

Soil Tvpe Plant length  Plant width  Leaf length  Leaf width No. of leaves Diam. of stem Root length
M (mm) (mm) (mm) (mm) (ea) (i) (mm)
HS? 714 ab’ 533 a 334a 16.6 a 123 a 081 a 108.9 a
DG:HS 1:1 74.8 a 41.9 be 2760 12.8 be 7.7b 0.80 a 1128 a
DG:HS 2:1 70.6 ab 46.8 ab 283D 1410 72 b 0.69 b 1172 a
DG:HS 4:1 66.8 b 353¢ 21.0 ¢ 10.8 ¢ 5.7b 0.61b 85.5b

HS, horticultural soil; DG, decomposed granite.

Mean separation within columns by Duncan’s multiple range test, p < 0.05.
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Table 3. Effect of sowing seed number in a plug tray cell on seedling growth of E. byeonsanensis

Seeding Plant length Plant width Leaf length Leaf width

No. of leaves (ea)  Diam. of stem Root length

number  (mm) (mm) (mm) (mm) /cell /plant (mm) (mm)
1 714 &* 533 a 334 a 16.6 a 123 ¢ 123 a 0.81 ab 1089 b
2 70.6 a 3570 23.6b 12.1b 2250 113 a 0.68 b 1299 a
3 64.6 a 303 b 20.5b 103 b 392 a 13.1 a 0.86 a 1032 b
Mean separation within columns by Duncan’s multiple range test, p < 0.05.
Table 4. Effect of additional fertilizer [Hyponex (N-P-K 20-20-20)] on seedling growth of E. byeonsanensis
Additional . . .
. Plant length  Plant width  Leaf length  Leaf width No. of leaves Diam. of stem  Root length
fertilizer (mm) (mm) (mm) (mm) (ea) (nm) (mm)
(mg/L)
0 714 & 533¢ 33.4d 16.6 d 123 ¢ 0812 ¢ 108.9 a
250 100.9 ¢ 68.6 b 44.6 c 219 ¢ 2440 1.297 b 109.0 a
500 1282 b 76.7 b 50.7b 2490 275b 1.564 a 1104 a
1000 147.1 a 94.6 a 578 a 269 a 385a 1.672 a 1182 a

"Mean separation within columns by Duncan’s multiple range test, p < 0.05.
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