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Effect of the Application of Three Primary Elements and Lime on the

Seed Oil Content and Yield Components of Perilla.

Jae-Sung Kim, Young-Il Lee and In-Chul Shin

SUMMARY

This experiment was carried out to investigate the effect of the application conditions of fertilizers on the
seed yield and oil content of Perilla ocymoides L. The results were summarized as follows *

1. Plant height, number of nodes and branches, and number of clusters were not significantly affected by
the application of fertilizers, but yield capacity and oil content of perilla increased by the potassium application.
Phosphate application resulted in incerased seed yield and calcium application significantly affected the oil con-

tent.

2. The combined application of phosphate, potassium and calcium resulted in a big seed size but oil content

was not high.

3. The fatty acid composition of perilla was not showed affected by the effect of application of fertilizer Unsatura-
ted linolenic acid(64.5% ) was highest in the content of main fatty acid in perilla lipid followed by oleic acid(14.0
%), linoleic acid(13.8% ), palmitic acid(5.4% ) and stearic acid(1.8% ).

4. The contents of inorganic substances in seed ash of perilla showed the distribution pattern of K(21.3% ),
Ca(12.8%), Mg(82%), Fe(0.34% ), Zn(0.15% ), Mn(0.10% } and Na(0.08% ).
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Table 1. Physico-chemical properties of soil

OM. P,0; C.E.C. Ex-cation(m. e/100g)
Texture

(%) (ppm) (m.e/100g) Ca Mg K Na

584 250 307 11.9 699 082 047 001 Loam
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Table 2. GLC condition for fatty acid analysis

Item Conditions
Instrument Varian Aerograph Model 3,700
Integrator Shimadzu C-RIA chromatopac
Detector Flame ionization detector
Column Fused silica capillary coated with SP-2340

(30m<032mm [ D.. 02 ym film thickness
Column temperature ~ 200C
Na(flow rate= 1.0m¢/min, Aplit ratio=1: 100
Injection temperature  24C
Detector temperature  250C

Carrier gas
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Table 3. Agronomic characters of perilla mutant affected by various combination of fertilizers

Fertilizer Plant height No. of No. of No. of Seed size 1,000 seed Seed yield
combination (em) branches nodes clusters (2mm) (%) weight(g) (kg/102)
Control 159.9 228 14.5 68.8 20.0 2.84 137.0
P 155.5 224 14.5 63.8 14.8 2.93 1370
K 155.6 228 145 69.8 14.8 2.85 152.4
Ca 152.0 217 14.2 644 16.5 2.84 1303
PXK 154.5 22.6 14.2 65.3 28.0 3.04 145.2
PXCa 149.4 230 14.6 73.8 24.8 295 155.7
PXCa 154.0 221 14.4 68.3 213 2.83 138.6
PXKXCa 153.8 226 14.9 724 26.5 2.97 1624
Table 4. Effect of fertilization on the oil cotent and components of fatty acid of perilla mutant
Fertilizer Crude Fatty acid composition{ %)

combination lipid(%) palmitic acid stearic acid oleic acid linoleic acid linolenic acid others
Control 39.7 5.5 17 13.6 135 65.2 0.5
P 385 54 1.8 13.8 136 64.8 0.7
K 40.5 5.0 1.8 14.3 14.1 64.2 0.7
Ca 45.1 54 18 138 13.6 64.8 0.7
PXK 404 54 20 14.2 13.7 64.2 0.6
PXCa 38.6 54 1.8 14.0 136 64.7 0.6
PXCa 384 54 1.9 14.4 14.1 63.5 0.8
PXKXCa 3.1 5.5 1.7 13.2 14.0 64.4 0.6
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Table 5. inorganic compositions of perilla mutant seeds

Fertilizer Ca Mg K Na Fe Mn Zn
COmblndtl()n ........................... % ...........................
Control 1096 8.58 2005 006 019 0.16 0.13
P 12,70 849 2182 009 061 0.09 0.16
K 1281 825 21.53 005 016 0.10 0.17
Ca 1258 8.26 21.85 005 043 006 0.13
PxXK 1286 7.81 2128 0.09 025 013 0.16
PXCa 1286 7.81 2128 009 025 013 0.16
PXCa 13.10 746 2147 049 009 0.12
PXKXCa 1402 7.89 2048 0.13 022 020 0.17
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Fig. 1. Agronomic characters of perilla mutant affected by the different treatments of fertilizer. C . control, P,Os | Tkg/10a, K,O . 3kg/10a,

lime Ca : 200kg/10a.
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