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ABSTRACT: Local perilla (Perilla frutescence (L) Britt.) is an endemic plant grown in the upper north of Thailand,
contain the high nutritional unsaturated fatty acid i.e. linoleic acid or omega 3. The objective of this study was to
evaluate morphological and physiological characteristics, yield components, seed crude fat and fatty acids of local
perilla. Thirty-nine local perilla sample populations were collected from farmers in three areas in the Northern Thailand.
Seeds of each population were grown in the field experiment at the Faculty of Agriculture, Chiang Mai University.
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Seeds were sown in a Randomized Complete Block Design with 3 replications on July 25,2012. Fourteen morphological
and physiological characterizations were recorded and seed crude fat and fatty acids (omega 3, omega 6 and omega
9) were analysed. The results illustrated that thirty-nine local perilla populations showed variation only in seed
coat color and the density of trichome. There were variations within and between populations in all physiological
characters included seed crude fat and fatty acids. The population of KY3 gave the highest yield (66.3 gram/plant),
the population of CDCM1 contained the highest mean of crude fat (48.68%), the population of BH1 had the highest
linolenic acid or omega 3 (86.1%), the population of MT5 had the highest linoleic acid or omega 6 (48.1%) and the
population of MT4 had the highest Oleic acid or omega 9 (18.7%). In summary, the populations of local perilla in
the present study showed similar morphological characters implying that the local perilla populations in Northern
Thailand has narrow genetic base. Moreover, understanding population characterization of perilla can be applied for

perilla breeding program included perilla conservation for future use as genetic resources.
Keywords: Perilla frutescence (L) Britt., Seed quality, Crude fat, Linolenic acid (Omega3)
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Table 2 The color of seed and weight of 1000 seeds of 39 perilla populations from three areas.

Weight of 1000 seeds (n=3)

Area No. Accession Source of material Color of seed 7

Mean SE
1 1 KY1 Khun Yuam, Mae Hong Son dark brown 1.44 0.01
1 2 Ky2 Khun Yuam, Mae Hong Son  brown 1.86 0.03
1 3 KY3 Khun Yuam, Mae Hong Son dark brown 1.57 0.01
1 4 KY4 Khun Yuam, Mae Hong Son dark brown 1.52 0.04
1 5 SM1 Sob Moei, Mae Hong Son white-gray 1.39 0.02
1 6 SM2 Sob Moei, Mae Hong Son white-gray 1.46 0.03
1 7 SM3 Sob Moei, Mae Hong Son white-gray 1.47 0.03
1 8 SM4 Sob Moei, Mae Hong Son white-gray 1.13 0.02
1 9 SM5 Sob Moei, Mae Hong Son white-dark brown 1.81 0.01
1 10 SM6 Sob Moei, Mae Hong Son white-dark brown 1.65 0
1 1 SM7 Sob Moei, Mae Hong Son white-dark brown 1.79 0.03
1 12 SM8 Sob Moei, Mae Hong Son white-dark brown 1.21 0.01
1 13 PMP 1 Pang Mapha, Mae Hong Son  dark brown 1.07 0.01
1 14 MSR1 Mae Sariang, Mae Hong Son  dark brown 1.49 0.01
1 15 MSR2 Mae Sariang, Mae Hong Son  dark brown 1.93 0.02
2 16 MT1 Mae Tha, Lamphun dark brown 1.42 0.01
2 17 MT2 Mae Tha, Lamphun dark brown 1.02 0.01
2 18 MT3 Mae Tha, Lamphun dark brown 1.01 0.01
2 19 MT4 Mae Tha, Lamphun dark brown 1.02 0.02
2 20 MT5 Mae Tha, Lamphun gray 1.04 0.01
2 21 MLP1 Mueang, Lamphun dark brown 2.03 0.01
2 22 BH1 Ban Hong, Lamphun gray 1.35 0.01
2 23 FCM1 Fang, Chiang Mai gray 1.96 0.02
2 24 HCM 1 Hod, Chiang Mai dark brown 1.37 0.01
2 25 CDCM1 Chiang Dao, Chiang Mai brown 1.37 0.02
2 26 SSCM 1 Sansai, Chiang Mai brown 1.63 0
2 27 SSCM 2 Sansai, Chiang Mai brown 1.53 0.02
3 28 MSCR 1 Mae Sai, Chiang Rai dark brown 0.93 0.01
3 29 MSCR?2 Mae Sai, Chiang Rai dark brown 0.82 0
3 30 MSCR3 Mae Sai, Chiang Rai dark brown 1.49 0.05
3 31 MRCR1 Mae Sruay, Chiang Rai dark brown 1.55 0.01
3 32 PN1 Pour, Nan dark brown 1.49 0.01
3 33 MN1 Mueang, Nan gray 1.56 0.02
3 34 MN?2 Mueang, Nan gray 1.56 0.03
3 35 MN3 Mueang, Nan dark brown 1.82 0.02
3 36 MP1 Mueang. Phrea gray 1.8 0.02
3 37 MP2 Mueang. Phrea gray 1.86 0
3 38 JH1 Jae Hom, Lampang dark brown 1.88 0.01
3 39 PS1 Phu Sang, Phayao dark brown 1.67 0.04

"The difference between populations may be caused by genotype, environment or genotype x environment

effects, as all seeds were collected from farmers.



KHON KAEN AGR. J. 43 (2) : 285-296 (2015).

289

Figure 1 Map of the collection sites of 39 local perilla (Perilla frutescens (L.) Britt) populations from three Upper

North areas.
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Table 3 Morphological characters of 39 local perilla populations from three areas.

Area 1 Area 2 Area 3
Morphological Mae H s Chi Mai L N Chiang Rai, Nan, Phrae,
ae Hong Son iang Mai, Lamphun
Characters 9 9 P Lampang, Phayao
(N =15) (N=12)
(N=12)
Color of leaf surface green green green
Color of reverse side leaf green green green
Color of stem green green green

Degree of pubescence  heavily pubescent

Color of flower white
brown, dark
Color of seed brown, white-dark

brown (H'=1.085)"

heavily pubescent

brown, dark brown

heavily, slightly pubescent
(H'=0.451)"

white white

brown, dark brown

(H'=0.679)" (H'=0.679)"

" Shannon-Weaver index (H’) between populations within area
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Table 4 Mean of physiological traits and yield components of 39 local perilla populations from three areas.

Days Length
Area Province Accession Height Flowering No. No- inflorescence No. frets of - Yield (g seed wight
no. (cm.) internodes branches inflorescence  plant)

(Days) (cm.) (g)
1 MaeHong Son KY 1 153.4 164 12 22 1.3 89 39.6 117
Mae Hong Son KY 2 148.7 165 12 22 10.6 72 35.2 1.06
Mae Hong Son KY 3 1832 156 13 24 13 95 66.3 1.18
Mae Hong Son KY 4 1466 178 13 22 8.5 68 4 1.23
Mae Hong Son SM 1 153.5 166 12 23 9 65 34.3 1.1
Mae Hong Son SM 2 143.4 152 10 20 16.6 102 23.8 1.24
Mae Hong Son SM 3 1459 166 12 23 8.3 64 33.8 1.06
Mae Hong Son SM 4 155.8 166 13 25 8.8 62 39 0.88
Mae Hong Son SM 5 129.4 174 12 22 8.2 69 27 1.25
Mae Hong Son SM 6 148.8 166 12 23 8.3 63 36.3 1.09
Mae Hong Son SM 7 1325 177 12 22 8.7 69 25.8 1.31
Mae Hong Son SM 8 131.8 171 13 24 8.2 68 39 1.09
Mae Hong Son PMP 1 143.5 163 12 21 10.3 88 36 1.1
Mae Hong Son MSR 1 143.6 163 13 23 14.3 94 46.2 1.24
Mae Hong Son MSR 2 1429 155 10 19 15.8 89 64.1 1.74
Ave.Group 1 1469 165 12 22 10.7 77 39.1 1.18
2 Lamphun MT 1 146.4 157 12 21 15.1 98 31.3 1.18
Lamphun MT 2 146.3 167 " 21 10.6 83 50.5 1.26
Lamphun MT 3 1439 160 1" 21 15.2 98 34.3 1.14
Lamphun MT 4 1438 161 1 21 124 92 51.4 1.18
Lamphun MT 5 143.2 167 " 21 10.1 82 452 1.24
Lamphun MLP 1 143.2 159 10 18 15.6 96 26 1.27
Lamphun BH 1 143 177 14 25 7.4 67 43.4 1.21
Chiang Mai ~ FCM 1 1422 165 12 22 9.8 82 37.7 1.11
Chiang Mai  HCM 1 143.1 144 12 21 17.6 94 44.7 1.25
Chiang Mai  CDCM 1 1428 144 10 20 13.6 84 48.1 1.57
Chiang Mai  SSCM1 1434 168 12 22 1.2 80 41.8 1.58
Chiang Mai  SSCM 2 144.1 193 13 25 10.1 69 40.4 1.44

Ave.Group 2 143.7 163 12 22 12.4 85 41.4 1.3
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Table 4 Mean of physiological traits and yield components of 39 local perilla populations from three areas.

(Cont.)
Days Length 1000
Area Province Accession Feight Flowering o. e inflorescence No- frels of - Yield (g seed wight
no. (cm.) internodes branches inflorescence  plant)

Days) (cm) (9.
3 ChiangRai  MSCR1 144.1 166 12 22 13.1 85 40.1 1.08
ChiangRai  MSCR2  144.1 190 13 25 9.5 63 50.5 1.37
Chiang Rai  MSCR3 1441 191 13 23 8.6 63 37.8 1.33
Chiang Rai  MRCR 1 144 164 11 20 131 81 49.3 1.07
Nan PN 1 143.8 170 14 26 8.1 75 44.6 0.53
Nan MN 1 143.7 167 15 28 14.4 85 34.6 0.78
Nan MN 2 143.6 167 14 26 12.6 80 23.5 0.76
Nan MN 3 143.6 166 10 19 13.9 81 52.3 1.36
Phare MP 1 143.6 152 11 21 14.9 101 59.8 1.48
Phare MP 2 143.6 151 10 20 13.2 96 56.8 1.37
Lampang JH1 143.6 158 12 22 9.7 83 30.8 1.17
Phayao PS1 143.6 154 10 20 11.9 86 44.8 1.28
Ave. Group 3 143.7 162 12 22 11.8 84 434 1.19
mean 144.8 164 12 22 11.6 82 41.3 1.22
max 183.2 193 15 28 17.6 102 66.3 1.74
min 1294 144 10 18 7.4 62 23.5 0.53
SE 1 2 0 0 0.4 2 1.6 0.03

F-test . . x . . . . .
LSD (0.01) 25.4 1.2 1.7 3.8 15 6.5 7.8 0.04

* significant at P<0.05 and ** significant at P<0.01 between 39 populations
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Table 5 Mean of seed quality of 39 local perilla populations from three areas.
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Group Province Accession No. Crude fat (%) Omega 3 (%) Omega6 (%) Omega 9 (%)

1 Mae Hong Son KY 1 41.7 39.8 15.7 9.4
Mae Hong Son KY 2 42.4 49.6 27.7 10.6
Mae Hong Son KY 3 38.7 48.3 24.2 10.2
Mae Hong Son KY 4 41.3 44.7 17.8 8.5
Mae Hong Son SM 1 41.2 15.8 8.7 3.2
Mae Hong Son SM 2 40.9 61.6 34.6 14.6
Mae Hong Son SM 3 43.4 80.2 42.9 16.7
Mae Hong Son SM 4 43.5 81.1 43.3 16.2
Mae Hong Son SM 5 40.2 85.3 29.8 17.7
Mae Hong Son SM 6 42.4 81.4 39.3 14.8
Mae Hong Son SM7 41.3 83.5 27.5 17.7
Mae Hong Son SM 8 39.8 82.7 32.2 16.4
Mae Hong Son PMP 1 38.8 41.9 20.4 9.6
Mae Hong Son MSR 1 41.0 43.3 19.6 9.6
Mae Hong Son MSR 2 a7.7 69.3 31.1 15.9
Ave.Group 1 41.6 60.6 27.7 12.7
2 Lamphun MT 1 39.7 83.4 41.5 16.6
Lamphun MT 2 44.5 68.7 46.2 17.1
Lamphun MT 3 39.2 85.2 42.0 17.2
Lamphun MT 4 40.5 85.5 43.5 18.7
Lamphun MT 5 42.4 72.4 47.9 18.6
Lamphun MLP 1 40.7 68.8 36.4 14.6
Lamphun BH 1 42.4 86.1 30.4 17.0
Chiang Mai FCM 1 42.0 82.0 39.0 17.0
Chiang Mai HCM 1 40.6 47.6 18.6 9.8
Chiang Mai CDCM 1 48.7 35.6 17.8 8.3
Chiang Mai SSCM 1 45.4 44.0 27.9 12.2
Chiang Mai SSCM 2 44.2 66.3 35.5 14.2
Ave. Group 2 42.8 66.9 34.5 14.7
3 Chiang Rai MSCR 1 42.2 66.5 31.6 14.7
Chiang Rai MSCR 2 441 55.5 26.1 10.2
Chiang Rai MSCR 3 43.0 39.8 19.1 7.2
Chiang Rai MRCR 1 39.5 37.8 18.1 9.1
Nan PN 1 45.3 71.5 35.7 14.8
Nan MN 1 48.3 35.1 28.6 1.3
Nan MN 2 47.2 38.1 30.3 1.7
Nan MN 3 44.5 81.4 32.6 18.2
Phare MP 1 45.9 66.3 42.5 15.8
Phare MP 2 43.2 66.0 43.5 15.2
Lampang JH1 43.8 38.8 16.7 9.2
Phayao PS1 40.3 65.7 35.5 14.5
Ave.Group 3 43.4 55.4 30.1 12.7
mean 42.6 60.9 30.8 134
max 48.7 86.1 47.9 18.7

min 38.7 15.8 8.7 3.2

SE 0.4 2.8 1.5 0.6

F-test o . . o

LSD (0.01) 1.9 1.0 1.1 0.5

* significant at P<0.05 and ** significant at P<0.01 between 39 populations
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