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ABSTRACT To understand the seed characteristics among
cultivated types of Perilla crop and their weedy types in
Korea and Japan, we studied the variation of 69 accessions
by examining weight of 100 seeds, hardness of seed, ger-
mination percent and germination energy. The survey of
the weight of 100 seeds and hardness of seed, clarified as
follows; cultivated type of var. frutescens showed a range
of 0.177 to 0.402 g with weight of 100 seeds, and most
accessions of cultivated type of var. frutescens have soft
seeds, except for several accessions, which have hard seeds,
whereas weedy type of var. frutescens showed a range of
0.045 to 0.172 g with weight of 100 seeds, and has only
hard seeds. While cultivated type of var. crispa showed a
range of 0.054 to 0.101 g with weight of 100 seeds, and
has only hard seeds. The weedy type of var. crispa showed
a range of 0.059 to 0.135 g with weight of 100 seeds, and
has only hard seeds. According to the result of germination
tests, although the most accessions of cultivated and weedy
types of var. frutescens and cultivated and weedy types of
var. crispa showed below 50% germination rate at the first
germination test, but some accessions of cultivated type of
var. frutescens showed above 50% germination. While, in
the second or third germination tests, most accessions of
cultivated types of Perilla crop and their weedy types
showed above 50% germination rates, except for several
accessions. As a result, in this study, the average of ger-
mination percent and germination energy among accessions
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of cultivated types of Perilla crop and their weedy types
showed respectively the highest value at the third germi-
nation test, but showed the lowest value at the first ger-
mination test. In addition, the germination percent and ger-
mination energy showed much higher in the room tem-
perature condition than in 28°C constant-temperature condition.
Although our results may be required much clearly survey
in the further study, this current results will be help for our
understanding the variation of seed characteristics among
cultivated types of Perilla crop and their weedy types in
Korea and Japan.

Keywords : Perilla frutescens, cultivated and weedy types,
seed characteristics, germination test
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Table 1. Accessions of cultivated types of Perilla crop and their weedy types surveyed in this study

Source of material

Weight

When the test time of

Acc;zsion Vi ] Type of 100 He;rdne(sis showing above 50%
- illage, town or city Country seeds  Of €€ germination
KOR1  Yang-yang-gun, Kaugwon-do Korea  Cultivated var. frutescens  0.202 Soft  Second test (77%, 100%)
KOR2  Cheorwon-gun, Kangwon-do Korea  Cultivated var. frutescens  0.178 Hard Third test (40%, 33%)
KOR3  Hwacheon-gun, Kangwon-do Korea  Cultivated var. fiutescens  0.197 Hard Third test (50%, 57%)

KOR4  Yonchon-gun, Kyonggi-do Korea  Cultivated var. frutescens  0.221 Soft  First test (73%, 87%)
KOR5  Sangju-si, Kyongsangbuk-do Korea  Cultivated var. frutescens  0.213 Soft  First test (87%, 90%)
KOR6  Changnyeong-gun, Kyongsangnam-do Korea  Cultivated var. frutescens  0.318 Soft  First test (73%, 70%)
KOR7  Okchon-gun, Chungchongbuk-do Korea  Cultivated var. frutescens  0.215 Soft  Second test (83%, 67%)
KOR8  Jeju-si. Jeju-do Korea  Cultivated var. frutescens  0.292 Hard Third test (57%, 50%)
KOR9  Suncheon-si, Jeollanam-do Korea  Cultivated var. fiutescens  0.189 Soft  Second test (53%, 50%)
KOR10 Jangsu-gun, Jeollabuk-do Korea  Cultivated var. fiutescens  0.226 Hard Third test (20%, 10%)
KORI11 Yangpyong-gun, Kyonggi-do Korea  Cultivated var. frutescens  0.263 Soft  First test (68%, 72%)
KOR12 Taean-gun, Chungchongnam-do Korea  Cultivated var. frutescens  0.268 Soft  Second test (87%, 87%)
KOR13 Hawchon-gun, Kangwon-do Korea  Cultivated var. frutescens  0.177 Hard Third test (43%, 17%)
JAL Plant Germplasm Institute, Kyoto University Japan  Cultivated var. frutescens  0.202 Soft  Second test (53%, 60%)
JA2 Plant Germplasm Institute, Kyoto University Japan  Cultivated var. frutescens  0.317 Soft  Second test (73%, 57%)
JA3 Plant Germplasm Institute, Kyoto University Japan  Cultivated var. frutescens  0.220 Hard none (0%, 0%)

JA4 Plant Germplasm Institute, Kyoto University Japan  Cultivated var. frutescens  0.402 Soft  Third test (53%, 57%)
JAS Plant Germplasm Institute, Kyoto University Japan  Cultivated var. frutescens  0.220 Soft  Third test (100%, 73%)
JA6 Plant Germplasm Institute, Kyoto University Japan  Cultivated var. frutescens  0.232 Soft  Third test (73%, 80%)
KOR14 Chuncheon-si, Kangwon-do Korea  Weedy var. fiutescens 0.079 Hard Third test (7%, 0%)
KOR15 Chuncheon-si, Kauswon-do Korea  Weedy var. frutescens 0.091 Hard Third test (63%, 0%)
KOR16 Yanggu-gun, Kangwon-do Korea  Weedy var. frutescens 0.121 Hard Third test (17%, 27%)
KOR17 Geochang-gun, Kyongsangbuk-do Korea  Weedy var. fiutescens 0.113 Hard Third test (63%, 73%)
KOR18 Bonghwa-gun, Kyongsangbuk-do Korea  Weedy var. frutescens 0.159 Hard none (0%, 0%)

KOR19 Hawchon-gun, Kangwon-do Korea  Weedy var. fiutescens 0.115 Hard Second test (83%, 60)
KOR20 Yeongju-si, Kyongsangbuk-do Korea  Weedy var. fiutescens 0.172 Hard Second test (87%, 53%)
KOR21 Miryang-si, Kyongsangnam-do Korea  Weedy var. fiutescens 0.160 Hard Second test (23%, 0%)
KOR22 jincheon-gun, Chungchongbuk-do Korea  Weedy var. fiutescens 0.144 Hard Third test (77%, 63%)
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Table 1. Continued

Accession Source of material Weight Hardness When .the test time of
no. Village, town or city Country Type Osfe;(;)so of seed showing ?boYe 0%
germination
KOR23 Inje-gun, Kangwon-do Korea  Weedy var. frutescens 0.100 Hard Third test (57%, 0%)
KOR24 Gangjin-gun, Jeollanam-do Korea  Weedy var. frutescens 0.045 Hard Second test (73%, 50%)
KOR25 Hongcheong-gun, Kangwon-dso Korea  Weedy var. frutescens 0.104 Hard Third test (100%, 7%)
KOR26 Gangjin-gun, Jeollanam-do Korea  Weedy var. frutescens 0.104 Hard Third test (60%, 3%)
KOR27 Okcheon-gun, Chungchongbuk-do Korea  Weedy var. frutescens 0.163 Hard Third test (53%, 57%)
JA7 Plant Germplasm Institute, Kyoto University = Japan Cultivated var. crispa 0.077 Hard Third test (77%, 53%)
JAS Plant Germplasm Institute, Kyoto University Japan Cultivated var. crispa 0.067 Hard Third test (73%, 57%)
JA9 Plant Germplasm Institute, Kyoto University = Japan Cultivated var. crispa 0.065 Hard Third test (20%, 0%)
JA10 Plant Germplasm Institute, Kyoto University = Japan Cultivated var. crispa 0.096 Hard Third test (80%, 63%)
JAT1 Plant Germplasm Institute, Kyoto University = Japan Cultivated var. crispa 0.054 Hard First test (50%, 53%)
JAI12 Plant Germplasm Institute, Kyoto University = Japan Cultivated var. crispa 0.076 Hard Third test (73%, 60%)
JAI13 Plant Germplasm Institute, Kyoto University = Japan Cultivated var. crispa 0.075 Hard Third test (83%, 70%)
JA14 Plant Germplasm Institute, Kyoto University = Japan Cultivated var. crispa 0.071 Hard Second test (70%, 53%)
JAILS Plant Germplasm Institute, Kyoto University = Japan Cultivated var. crispa 0.101 Hard Third test (63%, 50%)
JAl6 Plant Germplasm Institute, Kyoto University Japan Cultivated var. crispa 0.068 Hard Second test (90%, 63%)
JA17 Plant Germplasm Institute, Kyoto University = Japan Cultivated var. crispa 0.078 Hard Third test (37%, 17%)
JA18 Plant Germplasm Institute, Kyoto University = Japan Cultivated var. crispa 0.076 Hard Third test (77%, 57%)
JA19 Plant Germplasm Institute, Kyoto University = Japan Cultivated var. crispa 0.093 Hard Third test (7%, 0%)
JA20 Plant Germplasm Institute, Kyoto University = Japan Cultivated var. crispa 0.086 Hard Third test (80%, 73%)
JA21 Plant Germplasm Institute, Kyoto University = Japan Cultivated var. crispa 0.109 Hard Third test (83%, 60%)
JA22 Plant Germplasm Institute, Kyoto University Japan Cultivated var. crispa 0.071 Hard Third test (67%, 50%)
JA23 Plant Germplasm Institute, Kyoto University Japan Cultivated var. crispa 0.076 Hard Third test (37%, 17%)
JA24 Plant Germplasm Institute, Kyoto University = Japan Cultivated var. crispa 0.069 Hard Second test (53%, 57%)
KOR28 Yang-yang-gun, Kangwon-do Korea  Weedy var. crispa 0.135 Hard Second test (97%, 53%)
KOR29 Hongcheon-gun, Kangwon-do Korea  Weedy var. crispa 0.130 Hard Third test (87%, 63%)
KOR30 Yanggu-gun, Kangwon-do Korea  Weedy var. crispa 0.062 Hard Third test (70%, 50%)
KOR31 Inje-gun, Kangwon-do Korea  Weedy var. crispa 0.060 Hard Third test (90%, 93%)
KOR32 Inje-gun, Kangwon-do Korea  Weedy var. crispa 0.126 Hard Third test (53%, 73%)
KOR33 Hongcheon-gun, Kangwon-do Korea  Weedy var. crispa 0.123 Hard Third test (97%, 57%)
KOR34 Chong-yang-gun, Chungchongnam-do Korea  Weedy var. crispa 0.118 Hard Third test (67%, 60%)
KOR35 Cheorwon-gun, Kangwon-do Korea  Weedy var. crispa 0.071 Hard Second test (93%, 57%)
KOR36 Yanggu-gun, Kangwon-do Korea  Weedy var. crispa 0.086 Hard Third test (93%, 77%)
KOR37 Hwacheon-gun, Kangwon-do Korea  Weedy var. crispa 0.108 Hard Second test (80%, 70%)
KOR38 Pocheon-gun, Kyonggi-do Korea  Weedy var. crispa 0.068 Hard Third test (67%, 60%)
KOR39 Hwacheon-gun, Kangwon-do Korea  Weedy var. crispa 0.072 Hard Third test (3%, 0%)
KOR40 Inje-gun, Kangwon-do Korea  Weedy var. crispa 0.086 Hard Third test (63%, 47%)
KOR41 Inje-gun, Kangwon-do Korea  Weedy var. crispa 0.059 Hard Second test (87%, 53%)
KOR42 Andong-si, Kyongsangbuk-do Korea  Weedy var. crispa 0.074 Hard Third test (63%, 63%)
KOR43 Andong-si, Kyongsangbuk-do Korea  Weedy var. crispa 0.074 Hard Third test (70%, 57%)
KOR44 Yeongju-si, Kyongsangbuk-do Korea  Weedy var. crispa 0.081 Hard Third test (73%, 63%)

KOR45 Hongcheon-gun, Kangwon-do Korea  Weedy var. crispa 0.124 Hard Third test (13%, 3%)
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Table 2. Variation of seed germination among 69 accessions of cultivated types of Perilla crop and their weedy types by the

1, 2, 3™ germination tests

Type of Treatment First test* Second test Third test Total
Perilla crop conditon @) A B C€C D @ A B C D @ A B C D @ A B C D
Cultivated room temp. (19) 10 5 3 1 (1B 5 3 4 3 ® 2 2 3 1 a9 2 2 10 5
type of var.
Srutescens  28°C temp. 15 0 2 2 6 2 4 3 2 2 3 1 2 2 9 6
Weedy type room temp. (14) 14 0 0 0 (14 6 5 1 2 a 4 o0 5 2 14 4 0 6 4
of var.
Srutescens  28°C temp. 14 0 0 0 1w 1 2 0 8 0 3 0 8 1 5 0
Cultivated room temp. (18) 17 1 0 0 an 7 6 3 1 14) 2 2 4 6 (18) 2 2 7 7
type of var.
crispa 28°C temp. 17 0 1 0 4 0 3 0 4 2 8 0 4 2 12 0
room temp. (18) 15 3 0 0 18 7 6 1 4 (14 2 0 8 4 ag 2 0 8 8
Weedy type
of var. crispa
28°C temp. 17 1 0 0 4 0 4 0 2 2 8 2 2 2 12 2

*: Accession number of Perilla crop and their weedy types according to range of germination percent by the 1, 2, 3 germination tests;

A=0~25% germination range, B=26~50%

germination range, C=51~75%

germination range, D=76~100% germination range.
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Table 3. Mean and standard deviation for percent germination and germination energy among 69 accessions of cultivated types
of Perilla crop and their weedy types by the 1, 2, 3 germination tests.

Type of Treatment First test Second test Third test Total
Perilla crop  condition A* B A B A B A B
Var. frutescens
room tem 24.0+£27.0 14.0+£21.0 38.0+£33.0  25.0+£34.0 49.0£29.0  41.0+£25.0 61.0£24.0  48.0+29.0
Cultivated p: (0.00~87.0)  (0.00~70.0) (0.00~87.0) (0.00~87.0)  (0.00~100.0) (0.00~80.0)  (0.00~100.0) (0.00~87.0)
type 28C tem 19.0+£29.0 10.0£16.0 36.0£36.0  28.0+£37.0 42.0£28.0  31.0+£25.0 59.0£27.0  42.0+£31.0
P- (0.00~90.0)  (0.00~70.0) (0.00~100.0) (0.00~100.0)  (3.00~80.0) (0.00~77.0)  (3.00~100.0) (0.00~100.0)
room tem 2.0+4.0 1.0+£3.0 32.0£29.0  20.0£25.0 45.0£34.0  31.0+£27.0 55.0+£31.0  40.0+£26.0
Weed P- (0.00~13.0)  (0.00~10.0) (0.00~87.0) (0.00~70.0)  (0.00~100.0) (0.00~73.0)  (0.00~100.0) (0.00~73.0)
eedy type
v P 28°C tem 1.0+£2.0 1.0+2.0 14.0£23.0  13.0+22.0 21.0£29.0  20.0+£28.0 28.0£29.0  27.0+£29.0
P- (0.00~7.0)  (0.00~6.67) (0.00~60.0) (0.00~60.0)  (0.00~73.0) (0.00~73.0)  (0.00~73.0) (0.00~73.0)
Var. crispa
room tem 11.0+13.0 3.0+6.0 32.0+£26.0  24.0£24.0 61.0£25.0  53.0£28.0 62.0+24.0  53.0+£28.0
Cultivated p- (0.00~50.0)  (0.00~16.7) (0.00~90.0) (0.00~87.0)  (7.00~83.0) (0.00~80.0)  (7.00~90.0) (0.00~87.0)
type 23C tem 5.0+13.0 3.0+9.0 15.0+£22.0 6.0+16.0 45.0£25.0  35.0+26.0 49.0£21.0  35.0£24.0
p: (0.00~53.0)  (0.00~40.0) (0.00~63.0) (0.00~57.0)  (0.00~73.0) (0.00~73.0)  (0.00~73.0) (0.00~73.0)
room tem 9.0+13.0 2.0+5.0 39.0+£32.0  23.0+£32.0 65.0£27.0  56.0+£30.0 70.0£26.0  59.0+£31.0
Weed P- (0.00~40.0)  (0.00~17.0) (0.00~97.0) (0.00~97.0)  (3.00~97.0) (0.00~97.0)  (3.00~97.0) (0.00~97.0)
ee e
y P 28C tem 4.0£9.0 2.0£6.0 15.0£25.0  10.0£20.0 55.0£25.0  37.0£28.0 56.0+£22.0  39.0+£25.0
p- (0.00~33.0)  (0.00~23.0) (0.00~70.0) (0.00~50.0)  (0.00~93.0) (0.00~93.0)  (0.00~93.0) (0.00~93.0)

*Range of germination percent and germination energy for cultivated types of Perilla crop and their weedy types by the 1, 2, 3 germination

tests; A=germination percent, B=germination energy.
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