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Assessment of morphological diversity, yield potential and oil quality of
local perilla varieties in Upper Northern Thailand
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ABSTRACT: Perilla (Perilla frutescens (L.) Britt.) is a native oilseed crop of high nutritional value, particularly rich in
omega-3 and omega-6 fatty acids, and has been cultivated through generations in the upper northern region of
Thailand. This study aimed to evaluate the morphological characteristics, yield components, and oil content of 52
perilla landraces collected from the upper north. The accessions were grown at the Pangda Royal Agricultural
Station, Samoeng Tai Sub-district, Samoeng District, Chiang Mai Province, at an elevation of 540 meters above sea
level. Principal Component Analysis (PCA) was performed using day to maturity, seed yield, 1,000-seed weight, and
oil content as variables. The results revealed that PC1 and PC2 together explained more than 84.80% of the total
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variance. K-means clustering classified the accessions into three maturity groups: early maturity (< 162 days), medium
maturity (162-195 days), and late maturity (> 195 days). Early-maturity accessions exhibited larger seed size and
higher alpha-linolenic acid (ALA) content compared to medium- and late-maturity groups. Correlation analysis
revealed that days to maturity was significantly and positively correlated with the number of branches (r=0.73**).
However, seed oil content showed no significant correlation with days to maturity or morphological traits,
contradicting the traditional farmer belief that late-maturing varieties produce superior oil yield. The findings of this
study provide fundamental information useful for production planning, variety selection, and the development of
perilla processing toward commercial vegetable oil and dietary supplement industries.
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Figure 1 Geographic origin of 45 local Perilla frutescens accessions collected from Upper Northern Thailand.

Numbered labels represent the sample size per location.
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Table 1 Geographic origin of 52 local Perilla frutescens accessions collected from Upper Northern Thailand

No. District/ province Latitude (" N) Longitude (" E) Altitude No. District/ province Latitude (" N) Longitude (" E) Altitude

(m) (m)
1 Mueang, Chiang Rai 19° 57" 30.95" 99°42' 40.45" 412 24 Pua, Nan 19° 16' 00.55" 101° 00' 33.40" 1,019
2 Mae Fa Luang, Chiang Rai 20°07' 59.64" 99°38' 05.84" 1,101 25 Pua, Nan 19° 13' 03.22" 101° 03' 52.72" 1,038
3 Mueang, Chiang Rai 19° 54' 24.96" 99°49' 16.04" 400 26 Bo Kluea, Nan 19°09' 01.91" 101° 09' 23.30" 668
4 Chiang Khong, Chiang Rai 20°13' 20.75" 100° 24' 03.38" 363 27 Chaloem Phra Kiat, Nan 19° 34' 52.20" 101° 01' 28.14" 658
5 Mae Fa Luang, Chiang Rai 20° 07' 59.64" 99° 38' 05.84" 1,101 28 Chaloem Phra Kiat, Nan 19° 34' 26.14" 101° 05' 41.15" 606
6 Chiang Saen, Chiang Rai 20°13' 27.36" 100° 08' 40.34" 371 29 Chiang Klang, Nan 19° 17" 05.47" 100° 51' 48.95" 262
7 Chiang Saen, Chiang Rai 20° 17' 57.79" 100° 14' 29.14" 375 30 Song Khwae, Nan 19° 22' 54.98" 100° 36' 11.13" 355
8 Mae Sai, Chiang Rai 20° 26' 49.51" 99°52' 36.17" 401 31 Mueang Nan, Nan 18° 55' 18.02" 100° 45' 54.82" 220
9 Wiang Pa Pao, Chiang Rai 19° 05' 18.86" 99° 27' 27.27" 770 32 Santi Suk, Nan 18° 53' 32.66" 101° 01' 20.91" 406
10 Mae Chan, Chiang Rai 20° 06' 38.41" 99° 46' 09.74" 461 33 Na Muen, Nan 18 12' 59.68" 100° 29' 51.72" 345
11 Chiang Dao, Chiang Mai 19°44' 36.67" 98° 58' 10.42" 754 34 Na Muen, Nan 18°09' 46.17" 100° 30' 13.44" 232
12 Chiang Dao, Chiang Mai 19° 40" 45.46" 98° 46' 52.46" 981 35 Mueang, Phayao 19° 11' 35.61" 99° 49' 12.93" 415
13 Chiang Dao, Chiang Mai 19° 37 47.16" 98° 57' 32.99" 585 36 Lom Sak, Phetchabun 16° 46' 38.62" 101° 14' 22.89" 145
14 Chiang Dao, Chiang Mai 19°22' 41.51" 98° 43' 22.02" 620 37 Long, Phrae 18°02' 51.71" 99° 44' 43.95" 175
15 Mae Chaem, Chiang Mai 18°08' 18.25" 98° 21' 44.10" 1,030 38 Mueang, Phrae 18° 08' 37.47" 100° 08' 26.06" 161
16 Fang, Chiang Mai 18°30' 75.18" 98° 25' 54.81" 573 39 Mueang, Phrae 18° 05' 30.26" 100° 12' 02.27" 192
17 Mae Ai, Chiang Mai 19°53' 31.80" 99° 09' 20.82" 494 40 Sop Moei, Mae Hong Son 18 08' 49.81" 98° 14' 47.71" 849
18 Chiang Dao, Chiang Mai 20°03' 54.13" 99° 21' 56.48" 491 41 Khun Yuam, Mae Hong Son 18° 49' 59.77" 97° 56' 11.97" 612
19 Mueang, Tak 16° 45' 36.21" 98° 56¢' 24.02" 881 42 Pang Mapha, Mae Hong Son 19° 35' 30.95" 98° 12' 59.45" 780
20 Phop Phra, Tak 16° 17" 47.79" 98°42' 47.51" 289 43 Pang Mapha, Mae Hong Son 19° 33' 08.09" 98° 12" 32.95 730
21 Phop Phra, Tak 16° 25' 19.61" 98° 41' 25.72" 409 44 Dan Sai, Loei 17°00' 19.45" 101° 06' 32.31" 701
22 Mae Tha, Lampang 18°02' 51.71" 99° 44' 43.95" 304 45 Si Satchanalai, Sukhothai 17° 37" 12.52" 99° 49' 32.83" 101
23 Mae Tha, Lamphun 18° 28' 36.37" 99° 11' 17.04" 417 46 - 52 Department of Agriculture DOATL - 7%

Remark: *DOA1-DOAT were collected from experimental fields of the Department of Agriculture, Thailand
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Figure 2 Boxplots showing the distribution of selected agronomic traits of 52 local perilla accessions classified into

three maturity groups: (A) plant height, (B) branch number, (Q), Inflorescence per plant, (D) Length of
inflorescence, (E) Flowers per inflorescence, (F) 1,000-seed weight, (G) Yield, (H) Oil content, (I) Alpha-

linolenic acid, (J), (K) Linoleic acid, (L) Tocopherols (n=156)
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Table 2 Pearson’s correlation coefficients among agronomic traits, yield components, 1,000 grain weight, yield and

oil content of 52 local perilla accessions

Traits OoC YI GW Fl LI IP NN NB PH DM
oC - 0.10 -0.04 0.04 0.11 0.16 -0.17 0.01 -0.17 -0.12
Yl - 0.34* 0.08 -0.09 0.36**  0.06 0.22 0.22 0.09
GW - 0.47**  0.25 -0.44**  -0.45%  -0.34* -0.24 -0.28*
FI - 0.31% -0.43**  -0.40*  -0.31* -0.08 -0.31*
LI - -0.29*% -0.20 -0.18 -0.04 -0.33%
1P - 0.49**  0.59**  0.46**  0.29%
NN - 0.71%*  0.63**  0.52**
NB - 0.61%*  0.73**
PH - 0.21
DM -

¥, ** = significance difference at P<0.05, P<0.01, respectively, n=156
DM=Days to maturity, PH=Plant height, NB=Number of branch, NN=Number of node, IP=Inflorescence per plant, LI=Length of

Inflorescence, Fl=Flowers per inflorescence, GW=1,000 grain weight, YI=Yield, OC= Oil content
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Figure 3 Principal component analysis (PCA) score plots of Perilla frutescens (L.) Britt. based on multivariate
agronomic traits. (a) PCA score plot showing sample distribution grouped by harvesting stages (Early, Medium, and
Late); (b) PCA score plot with K-means clustering (k = 3) illustrating sample classification into three distinct clusters.

Ellipses represent 95% confidence intervals.
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