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Effects of Seeding Date on Growth, Yield, and Fatty Acid Content of Perilla
Inter—cropped with Sesame in Central Korea

Young Sang Kim" ', Ki Hyeon Kim', Cheol Gu Yun?, Yun Seon Heo', Ik Jei Kim?, Young-Ho Kim?, Yong-Sup Song®, and
Myoung Hee Lee*

ABSTRACT Perilla contains more than 60% of fatty acids. Linolenic acid is effective in preventing heart disease, improving
learning ability, treating allergies, and preventing cancer. This study was carried out to improve the cultivation method to aid the
stable production of perilla by developing a suitable inter-cropping system with sesame in the central region as well as to report
a suitable planting time. The test results are summarized as follows. As the planting time of perilla in the inter-cropping system
with sesame was delayed, the number of clusters and capsules decreased. The perilla yields in this system showed significant
differences compared to that with the previous crops (sesame varieties) and planting period. The yield of perilla was significantly
lower in the characteristic-Type B variety than in the characteristic-Type A variety and decreased significantly as the planting time
was delayed. With regards to the quality characteristics of perilla, such as crude protein, crude fat, etc., there were no differences
between previous perilla crops and those inter-cropped with sesame. The perilla composition did not show any difference during
the planting period; however, with delay in the planting time, crude protein content increased but crude fat content decreased.
Yield of perilla was 38% higher in a two-row (40 x 40 cm) system, compared to a single-row cultivation (110 x 20 cm) of perilla
inter-cropped with sesame. These results suggest that the suitable method for inter-cropping perilla with sesame in the central
region is to sow the characteristic-Type A variety in early May, and cultivate the perilla in two lines (40 x 40 cm) in mid-June. This
was judged to be the best cultivation method in the central region.
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Table 1. Physicochemical properties of the soil used in the experiment.

pH O.M. AV.PzOs

Exch. Cations

Division K Ca Mg Soil texture
(1:5) (g kg (mg kg') e (cmolo/kg " )--------
6.4 17 125 0.20 5.4 1.5 roam
Optimum 6.0~6.5 20~30 250~350 0.40~0.60 50~6.0 1.5~2.0

range
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Table 2. Growth characteristics at harvest time of sesame under the perilla inter-cropped with sesame

SHAX|(KOREAN J. CROP SCl.), 66(2), 2021

system.

Sesame Stem length Stem diameter No. of branches Ear height No. of nodes
characteristics (cm) (mm) (per plant) (cm) (per plant)
Characteristic-A type 80.0b” 9.2b 3.5a 19.7b 20.3b
Characteristic-B type 128.3a 12.4a 1.8b 25.9a 28.2a
LSD J 0.05 8.5 0.9 1.3 2.5 32
J Least significant difference at 5% level.
Table 3. Sesame yield components and yield under the perilla inter-cropped with sesame system.
Sesame characteristics Flmzvrirrll.(gi)date Mau(lrrrillf)date NO('p(e)rf rc,?fnstl;les is(/)e?ightgr?gir)l S?Eg/l}g;ld Yield index
Characteristics-A type 6. 12. 8. 8. 80.3a’ 2.4b 120b 100
Characteristics-B type 6. 14. 8. 16. 88.2a 2.6a 135a 113
LSD 0.05 - - NS 0.1 5.9 -

'Least significant difference at 5% level.
NS . non-significant at 0.05 probability level.

Table 4. Disease and pest incidence degree and physiological disorder of sesame under the perilla inter-cropped with sesame

system.
.. Lodging Phytophthora Fusarium spp. Powdery mildew
Sesame characteristics (1-9) (1-9) (1-9) (1-9)
Characteristics-A type 1 3 1 1
Characteristics-B type 1 3 1 1
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Table 5. Flowing date, maturing date, and
according to planting time.
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maturing period of perilla under the perilla inter-cropped with sesame system

Pre-crops Sowing time Flowing Date Maturing Date Maturing period
(A) (B) (m.d.) (m.d.) (days)
Mid-June 9. 7. 10. 8. 31
Characteristic-A type Late June 9. 8. 10. 9. 31
Early July 9.10. 10.10. 30
Mid-June 9. 7. 10. 8. 31
Characteristic-B type Late June 9. 8. 10. 9. 31
Early July 9.10. 10.10. 30

Table 6. Growth characteristics at harvest time of perilla inter-cropped with sesame according to planting time.

Pre-crops Sowing time Stem length No. of branches No. of nodes  Weight of dry stem
(A) (B) (cm) (per plant) (per plant) (gram per plant)
Mid-June 134a” 13.2a 12.2a 580a
Characteristic-A type Late June 130a 12.1a 12.0a 435b
Early July 119ab 8.6b 10.5ab 254bc
Mid-June 89b 6.7bc 8.7b 153¢
Characteristic-B type Late June 85b 6.1bc 8.0b 87d
Early July 76¢ 5.6¢ 6.8c 60e
Significance
A k% k% k% k%
Two-way B % S % %
ANOVA
AxB NS *k NS NS

?Mean separation within columns by Duncan’s multiple range test at P = 0.05.
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Table 7. Yield components and yield of perilla inter-cropped with sesame according to planting time.

Pre-crops Sowing time :L?S't‘;z CI:];)s.u;)efs Cluster length ]’O‘Sgigghrfm Seed yield Yield index
(A) (B) (per plant)  (per cluster) (cm) (2) (kg/10a)
Mid June 50.3a* 35.0a 9.0a 4.2ab 115a 100
Characteristic-A type  Late June 43.0ab 28.0ab 9.3a 4.3a 93ab 76
Eariy July 34.0b 15.0¢c 9.5a 4.2ab 64bc 52
Mid-June 29.3b 25.3ab 8.5b 4.0b 55bc 48
Characteristic-B type  Late June 28.5b 20.4b 8.7ab 4.1b 43¢ 37
Early July 22.0c 16.2¢ 7.9b 4.0b 35c¢ 30
Significance
A sk fosk * ksk sk
AxB * ** NS NS NS

“Mean separation within columns by Duncan’s multiple range test at P = 0.05.
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Table 8. Disease and pest incidence degree and weather damage of perilla inter-cropped with sesame according to planting time.

Disease and pest incidence degree

Weather damage

Pre- L (0~9) (0~9)
crops Sowing time Fusarium Excess-moist ~ Drought
Rust Aphid Moth .. Toug Lodging
Spp. ure injure injure
~ Mid-June 0 1 1 3 0 1 1
Characteristic .o June 0 1 1 3 0 1 1
-A type
Early July 0 1 1 3 0 0 3
~ Mid-June 0 1 1 3 0 1 1
Characteristic .o June 0 1 1 3 0 1 1
-B type
Early July 0 1 1 3 0 0 3
Table 9. Quality characteristics and ingredients of perilla inter-cropped with sesame according to planting time.
Pre-crops Sowing time Cp’ CF PA SA OA LLA
A) (B) (%) (%0) (%) (%0) (%) (%0)
Mid-June 21.0¢” 44.2a 6.9a 2.2a 14.6b 61.9a
Characteristic-A type  Late June 23.2b 42.6ab 6.9a 2.2a 15.0ab 61.1ab
Early July 27.1a 39.1b 6.9a 2.3a 15.9a 60.7b
Mid-June 20.5¢ 41.6ab 6.8a 2.1a 14.7b 61.5ab
Characteristic-B type  Late June 21.3bc 39.7b 6.9a 2.2a 14.0b 60.3b
Early July 24.6ab 353¢ 6.9a 2.2a 15.8a 60.0b
Significance
A NS NS NS NS NS NS
Two-way % % %
ANOVA B NS NS NS
AxB NS NS NS NS NS NS

“Mean separation within columns by Duncan’s multiple range test at P = 0.05.

®CP : Crude protein, CF : Crude fat, PA : Palmitic acid, SA :
Nonsignificant or significant at P <0.05 or 0.01, respectively.
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Table 10. Flowing date, maturing date, and growth characteristics of perilla at harvest time according to planting method.

. Flowing Maturing date Stem length No. of branches No. of nodes
Planting method date
(m.d.) (cm) (per plant) (per plant)
(m.d.)
One-row cultivation ,
(110 * 20 cm) 9. 7. 10. 8. 128b 12.1a 12.2a
Two-row cultivation 9. 7. 10. 8. 137a 13.52 12.0a

(40 x 40 cm)

“Mean separation within columns by Duncan’s multiple range test at P = 0.05.

Table 11. Yield characteristics and yield of perilla at harvest time according to planting method.

1,000 grain Seed
Planting method N(Z'p:rf:g::; s N(()].De(r)fc(lssgsel;;es Clust(ecrml)e ngth weight yield Yield index
(2 (kg 10a™)
One-row cultivation 40.3a 33.1b 9.1b 4.2a 92b 100
(110 x 20 cm) ' ' ' '
Two-row cultivation 43547 40.2a 9.3b 4.2a 127a 138

(40 x 40 cm)

“Mean separation within columns by Duncan’s multiple range test at P = 0.05.
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