SHEIX|(Korean J. Crop Sci.), 68(4): 413~421(2023) ISSN 0252-9777(Print)
DOI : https://doi.org/10.7740/Kjcs.2023.68.4.413 ISSN 2287-8432(Online)

Original Research Article

=7 NaCl Sk, 20f| ME Zofet ZHX| E20AM SHUL, 1+530], @S0
e S 54

1, 1 =1 741 S 1 1 3 3 =4 =2, = 2, 15 .
Q" - 0lZS' - 25F' - 031 - BME' - MuAP - MHEf - HUS' - ZWE? - XL - 0|48
XXP . 7212043 . ZIX{0|S

[= K=y [= N = =

Optimal Salt Concentration and Temperature for Perilla Seed Germination and Soil
Bulk Density, Sowing Depth, and Salinity on Emergence Rate in Reclaimed Soil

Yang-Yeol Oh"', Kwang Seung-Lee', Hee-Kyoung Ock’', Hak-Seong Lee', Seo-Young Jung', Bo-Seong Seo’,
Young-Tae Shin®, Kang-Ho Jung*, Bang-Hun Kang?, Hyun-Suk Jo’?, Su-Hwan Lee®, Jin Jung®, Seung-Yeon Kim®, and
Jung-In Kim®

ABSTRACT Data on salt tolerance, optimal sowing depth, soil bulk density (pb) and cardinal temperatures required for the
germination and emergence of perilla (Perilla frutescens (L.) Britt) are scarce for reclaimed land soil. An experiment was
conducted across six temperature treatments (10, 15, 20, 25, 30, and 35°C) to determine the cardinal temperature for perilla seed
germination and four salinity levels (0, 20, 40, and 60 mM) to determine the salt tolerance. Another experiment was performed for
quantifying the emergence response of perilla to pb (1.1, 1.3, and 1.5 g cm™), sowing depth (1, 2, 3, and 4 cm) and soil salinity.
The results revealed that increased sodium chloride levels caused a significant reduction in the seed germination at Deulhyang and
Sodam. The optimum upper limit temperature was less than 35°C. The optimal sowing depth and soil bulk density were 1 cm and
1.1 g cm™ respectively. Perilla seedling growth was inhibited at 1.9 dS m™ although varying responses were observed. These
results aid our understanding of the germination and emergence rate of these crops and provide data for field cultivation to
optimize crop sowing in reclaimed land.
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Table 1. Physical and chemical properties of the experimental soil.
Treatment Bulk density Porosity Solid Liquid Gas Grav1::r(1)<;ttr;twater
(g em?) (%) (%) (%) (%) %)
(V]
Before 1.38 47.1 52.2 27.5 20.3 27.5
P1* 1.11 58.1 41.9 47.4 10.7 47.4
After P2 1.31 50.5 49.5 24.7 25.8 24.7
P3 1.50 433 56.7 22.7 20.6 22.7
pH EC oM Av. P,Os Ex. cations (cmol, kg‘l)
(1:5) (ds m™) (g kg') (mg kg') K* Ca** Mg** Na'
6.1 0.6 5.0 176.2 0.7 23 2.5 4.8
*P1 : Soil bulk density 1.1 g em™.
P2 : Soil bulk density 1.3 g cm™.
P3 : Soil bulk density 1.5 g cm™.
otk E9F SO §AUE A-F BE pHE B4 105°CA AR AF FAZ ZAdte] b A () 2
WAYON, R/ 5 g kg0 Udk = o] SRe| o] AMSHL:
I o]lon, 213Hd Ca'= 2 S(5-6) div] Ayt
ol qlh SAHYE (Mgm ?) = AZXEGEA /-5 (1)
WAA =g Pyt B FW T KR AE
of WAl e 7571 $leliA Table 194 AMEEH = TIEM): =1-(&H9E/AALE)*100 (2)
g ol 4Lk FeAE EEMO x 25 x 30 em)o] A2
= "t olttE Aeal 2E AHORRE S5 em7tbA] (FEFA-AEFA)/AEFAT*100 3)
EA EFS A F BE GEEe] Bhol AR s
AYE FX)SE o2 &2 A& o] gsto] AT E9F pHE} EC (Electrical Conductivity)+= 1:5 Z=H(ES:
Z54 15,w/w)S 0835t pH-EC 1| 7|(Thermo, Orion
BRoEg (%) X (kg) %100 Star A215, Thermo, Indonesia)2 A3}tk EC= 245
e = 2 ) QAo e 3 ~ ~ _
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Ze|E 247 10t 4-3-2 kg pEo 2 o 4 A% 7|H|st ER(reduction furnace)oll A HAAMSHE(NOx)S A7k
i, S SN FE(HH, B4, =% oY, SRS & MN)E AgAA o5 EA=HE7IZ SHs= Yoz
Eg EFUL 2-3YH 3 BEAAt 28 F AEE BASI ARUIAKAP)S Lancaster§O R u]8 et
= AT S77F 3-54717HA AT ANAIE 71 S5 A o|(Libra S80, Biochrom, England) £45}l2t, wghgef
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Agilent Technologies, 5800 ICP-OES, USA)= £X43}%ith
EQY =AY 2
EoF 8AW o} FIEL Steel cylinder (23] 100 m’, ExEAM
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LR §1 & 3o A& FAE S5t I ARE sfglen, 571 2ol 9 EF& 52 R (x64, 42.2) 2271
wol o] 7 B 105°ColA 18X17F A% F FAS  F olgdte] BARNS p < 0,05 £2EOE 2T
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EgLEe FHMoR BARGL AU SEARE AN
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Table 2. Variations in germination energy and germination rate of perilla seeds.

Mean Square

Crop Source of variation DF — —
Germination energy Germination rate
Temperature (T) 6 28175%** 44242%**
Water Salinity (W) 3 1773%** 190***
Cultivar (C) 9605 2401%** 4T THH*
Seed T*W 18 3355 4pwnx
Perilla
T*C 24 508%** TE***
w*C 12 O4*** 8ns
T*W*C 72 T4k 1 5%
ns: non-significant difference.
*Significant difference at P<0.05.
**Significant difference at P<0.01.
***Significant difference at P<0.001.
— 100
xR
% M Dayu
- B Deulsaem
S
b= W Deulhyan
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Fig. 1. Germination rate (%) of seeds of five perilla cultivars under different NaCl levels at 25°C. Each value is a mean of four

replicates £+ standard deviation of the mean.
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Fig. 2. Germination

rates (%) of seeds of five perilla cultivars under different temperatures (10-35°C) during 12 days.
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- Hwang (2023)0] A3t 712 BE9F & B Ay
B 49 BEoF HA 2= 11.7°C, &%= 23.5°C (£2.9)
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Lol A4 Q7] mEe] 25-30°CAol ol A WL Bl &

Table 3. Regression parameters of the emergence rate of perilla
seeds under different soil bulk densities and sowing

depths.
Variable Parameter Estimate
Intercept 10.8385
pb -4.8438***
D -1.1167***
pb x D -0.9375
RMSE 0.93862
R2 0.7108
pb; soil bulk density.
D; sowing depth.
*Significant difference at P=<0.05.
***Significant difference at P<0.001.
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Fig. 3. Survival rate of perilla seeds under different soil bulk densities, sowing depths (a) and soil salinities (b).
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