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Effects of Date and Degrees of Defoliation on Seed
Yield and Fatty Acid Composition of Perilla
(Perilla ocymoids L.)"

Young Ho Bin®*, Zhin Ryong Choe*, Min Suk Yang* and Seok Hyeon Kim*

ABSTRACT

In order to find out the effects of the time and degree of defoliation on the seed yield, oil content and fatty
acid composition of perilla seed, two cultivars, Namhae and Geumnung, were grown in two years, 1985 and
1987.

Defoliation was initiated after 110 days from sowing with two-week interval. Defoliation Cegree was
manipulated into four levels i.e. 0, 25, 50 and 75 per cent based on the total leaf area per plant.

The results are summarized as follows :

Flowering date, maturing date, culm length, culm diameter and branch numbers were not significantly
influenced by the defoliation time and degrees, but by the cultivars.

The higher levels of defoliation was made, the lower seed yield and 1000-seed were obtained, and either
the earlier or the later time of defoliation, the less influence on seed yield were observed for both cultivars.

Severe defoliation caused a significant decrease in oil content.

The composition of unsaturated and saturated fatty acids was significantly decreased by severe defoliation
(above 25 per cent).

In conclusion, with a view to achieving higher seed yield and oil content with good quality, it is advisable
to defoliate perilla leaf less than 25 per cent based on total leaf area at either or later growth stages.
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Table 1. Characteristics of some agronomic
characters of two perilla cultivars
selected for high and low levels of oil

content.

Culti Varietal Qil Seed  Seed—coat Yield
ultivar group content size color potential
Namhae Moderate Low  Large ‘l)\vdl:)lg:rate Medium
. Dark .
Geumnung Moderate High  Small brown Medium
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Table 2, Effecté of .da_te and degrees of defoliation on 1, 000-grain weight, oil content and seed yield of perilla

(Peiilla ocymoides L.) produced in 1985 and 1987.

- Fresh 1,000 0il Seed
D 1 * .
Cultivar def:;;t‘z?cfm De;ggl:;m leaf wt. grain wt content yield
1985 1987 1985 1987 1985 1987 1985 1987
(%) (g/plant) (=) (%) (kg/10a)
Control 0 0 3.69 3.69 33.7 39.8 219 220
25 8.6 5.1 3.67 3.37 31.437.4 189 199
Aug. 19 50 13.1 10.4 3.35 3.28 30.7 32.0 183 190
75 19.6 16.6 3.34 3.27 29.0 33.4 182 194
25 9.4 5.1 3.23 3.47 34.6 38.1 157 227
Namhae Sep. 4 50 14.3 10.3 3.21 3.46 31.0 36.5 154 217
75 29.2 17.9 2.97 3.38 30.9 34.5 149 203
25 5.4 3.4 3.36 3.38 29.8 37.4 168 228
Sep. 21 50 10.1 7.7 3.08 3.31 28.5 36.3 170 212
75 13.9 12.0 3.07 3.28 27.9 35.0 164 196
Mean - - 3.30 3.39 30.7 33.6 173 209
Control 00 2.46 2.46 40.6 46.2 104 194
25 7.6 10.0 2.41 2.42 39.5 45.0 103 187
Aug. 19 50 11.2 21.1 2.37 2.32 39.3 41.2 87 183
7% 15.6 35.9 2.28 2.32 38.5 40.9 86 175
25 6.9 6.1 2.40 2.49 40.6 43.0 80 210
Geumnung Sep. 4 50 11.7 13.0 2.34 2.38 39.8 36.6 77 195
7 20.0 18.6 2.01 2.28 35.4 33.3 67 182
25 5.9 4.3 2.37 2.52 37.7 42.5 97 207
Sep. 21 50 9.6 9.4 2.33 2.42 37.5 36.0 85 187
75 18.7 16.4 2.30 2.31 36.6 34.5 80 172
Mean - - 2.57 2.39 38.6 39.9 87 189
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Table 3.. Analysis of variance for the effects of cultivars, date and degrees .of defoliation and their

interactions on the 1, 000-grain weight, seed yield, oil content in perilla.

Source of Fresh leaf 1,000 grain Seed ~ oil
variance wt, wt, yield content
1985 1987 1985 1987 1985 1987 1985 1987
(g/plant) (& (kg/10a) (%)
Cultivars (A) 1 NS e e e e e e [ Y]
Defoliation 2 * b e * b . * NS
dates (B)

AXB 2 NS * NS * ¢ NS NS NS
Degrees Of 3 s . o8 (3] e 1] L L e
defoliate (C)

AxC 3 NS NS * b i NS NS~ NS

BxC 6 NS NS NS NS i b NS - NS
AXBxC 6 NS NS NS NS * * NS NS

*, ** Siginficant at the 0.05 and 0.01 levels respectively ; NS, not significant.
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Table 4. Effects of date and degrees of defoliation on proportion ot unsaturated and saturated fatty acids of

perilla seed (Perilla ocymoides L.).

. Date of . Defoliation, % .

Cultivar defoliat. Fatty acids Control 25 50 75 Mean+SE
Aug. 19 Unsaturated 90.5 91.0 "91.3 90.1 90.8+0.62
Saturated 8.2 7.8 8.5 8.9 8.4+0.57
Nambhae Sep. 4 Unsaturated 90.5 91.1 89.6 90.7 90.5+0.78
Saturated 8.2 8.5 9.4 8.4 8.9+0.55
Sep. 21 Unsaturated 90.5 87.6 91.5 90.4 89.8+2.01
Saturated 8.2 7.8 8.3 8.4 8.2+0.32
Aug. 19 Unsaturated 91.9 91.9 86.6 77.5 85.3%7.28
Saturated 7.6 7.3 10.1 16.5 11.314.72
Geumnung Sep. 4 Unsaturated 91.9 91.1 89.1 92.3  90.8+1.62
Saturated 7.6 8.6 8.0 7.7 8.1+0.46
Sep. 21 Unsaturated 91.9 92.0 91.9 91.3 91.7+0.38
Saturated 7.6 7.8 7.8 8.6 8.1+0.46

Unsaturated 91.2 90.8 90.0 88.7

Mean+SE +0.77 +£1.62 +2.00 £5.55

Saturated 7.9 8.0 8.7 9.7

+0.33 +0.49

+0.89 +3.33
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Table 5. Analysis of variance for the effects of cultivars, date and degrees of defoliation and their interactions

on the components of fatty acid in perilla.

(kg/10a)
Fractions of fatty acids
Source of DF - e
Variance Palmitic Stearic Oleic . Linoleic Linolenic
acid acid acid acid acid
Cultivars (A) 1 NS NS NS . NS
Defoliation 2 NS i NS hid NS
dates (B)
AXB 2 NS * NS NS ¢
Degre% of 3 e NS * e .
defoliation (C)
AxC 3 NS * NS NS *
BxC 6 NS * NS NS NS
AxBxC 6 NS NS NS NS NS

»

, ** Significant at the (.05 and 0.01 levels respectively ;

NS, not significant.
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Fig. 1. Changes in fatty acid composition of two
perilla cultivars affected by the date and
degrees of defoliation. Date of defoliation
are : August 19 ; — —-— September
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