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Table 1. Geographical characteristics of some Tanacetum parthenium wild populations collecting sites

Longitude Latitude
Number Province Population Voucher number* Altitude (m)
(B) (N)
1 Mazandaran Vali Abad MPH-2265 51°17' 36°15' 1866
2 Mazandaran Siah Bisheh MPH-2266 51°20' 36°11' 2379
3 Mazandaran Marzanabad MPH-1704 51°14' 36°17' 1210
4 Tehran Ahar MPH-2269 51°30' 36°54' 2044
5 Tehran Gachsar MPH-2270 51°15' 35°08' 2706

* Herbarium specimens are stored in the Herbarium of the Research Institute of Plants and Medicinal Raw Materials of Shahid Beheshti University
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Table 2. ANOVA of traits in some Tanacetum parthenium wild populations

Mean squares

Sources of Flower Number ~ Number of Number of ~ Number
df Leaf Plant dry Plant Corolla Capitol Capitol Number Parthenolide
variation dry of radial tubular lateral of
length weight height diameter diameter length  of capitols content
weight florets florets branches flowers
Repetition 9 1.53 234.62 47.08 62.83 8.51 11.09* 71.64* 0.03 4.68 0.65 0.31 24.73 0.03
Population 4 89.00**  1043.51**  211.32**  475.19** 183.31**  211.54**  428.38** 2.34** 20.07** 3.73** 4.82** 421.28** 0.41**
Experimental
36 0.93 237.32 44.14 98.71 49.32 24.45 51.61 0.06 5.06 0.53 0.45 38.61 0.83

error

*and **: Significantly different at 5 and 1% of probability levels, respectively.



S sl e s S Slio (ke awglis —Y Jous

Table 3. Means comparison of traits in some Tanacetum parthenium wild populations

Traits Unit Vali Abad Siah Bisheh Marzanabad Ahar Gachsar
Leaf length mm 34.32a 34.10a 22.41c 23.80bc 24.27b
Plant dry weight g.plant? 24.00d 34.00b 39.00a 28.00c 21.00e
Flower dry weight g.plant? 6.40c 8.60ab 8.20b 7.30a 5.30d
Number of radial florets - 70.00ab 67.00b 73.00a 72.00a 53.00c
Number of tubular florets - 120.70d 167.50b 172.20a 157.00c 105.10e
Plant height cm 90.00c 116.00b 72.00d 53.00e 130.00a
Corolla diameter cm 150.00a 120.00b 66.00d 44.00e 96.00c
Number of lateral branches - 12.00b 15.00a 3.00d 7.00c 12.00b
Number of flowers - 60.90a 27.00c 43.60b 8.10d 8.25d
Capitol diameter mm 14.04bc 13.40c 14.93b 12.43d 16.32a
Capitol length mm 4.00bc 3.80c 5.40a 4.20b 3.40d
Number of capitols - 91.00c 114.00a 70.00d 65.00e 102.00b
Parthenolide content mg.g* dry weight 0.01d 0.01d 0.33a 0.17b 0.08c

Means with the similar letter(s) in each column show insignificant difference according to Duncan test, p<0.01.
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Figure 1. Heat map of Pearson correlation coefficient for studied traits in some Tanacetum parthenium wild
opulations
(1: Leaf length, 2: Plant dry weight, 3: Flower dry weight, 4: Number of radial florets, 5: Number of tubular florets, 6: Plant height,
7: Corolla diameter, 8: Number of lateral branches, 9: Number of flowers, 10: Capitol diameter, 11: Capitol length, 12: Number of capitols, and

13: parthenolide content)
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Figure 2. Cluster analysis dendrogram constructed based on morphological traits and parthenolide content in
some Tanacetum parthenium wild populations (Ward method)
(Coph. corr. = 0.94; bootstrap values obtained from 100 replications)
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Table 4. Eigen values and cumulative variance of first three principal components from principle coordinate

analysis (PCA) based on morphological traits and parthenolide content in some

Tanacetum parthenium wild populations

Component
Variable
1 2 3
Leaf length 0.655 0.621 0.387
Plant dry weight 0.953 0.081 0.214
Flower dry weight 0.905 0.096 0.243
Number of radial florets 0.914 0.234 0.274
Number of tubular florets 0.965 0.136 0.154
Plant height 0.494 0.841 -0.009
Corolla diameter 0.319 0.773 0.547
Number of lateral branches -0.226 0.899 0.064
Number of flowers 0.248 0.083 0.944
Capitol diameter 0.610 0.538 -0.012
Capitol length -0.759 -0.612 -0.048
Number of capitols 0.592 0.791 0.116
Parthenolide content -0.865 -0.451 -0.135
Total 6.42 4.08 1.58
Variance (%) 49.45 31.44 12.16
Cumulative (%) 49.45 80.90 93.06
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Figure 3. Biplot of principle coordinate analysis (PCA) based on morphological traits and parthenolide
content in some Tanacetum parthenium wild populations
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Abstract

Feverfew (Tanacetum parthenium (L.) Schultz-Bip.) is a perennial medicinal plant from
Asteraceae family and a rich source of sesquiterpene lactone parthenolide with anti-cancer, anti-
inflammatory, anti-spasm, and especially anti-migraine properties. In this study, the aerial parts
of five wild populations of this plant were harvested from Mazandaran (Marzanabad, Siah
Bisheh, and Valiabad) and Tehran (Ahar and Gachsar) provinces at full flowering stage in 2020
to evaluate their morphological traits and parthenolide content. The results showed a significant
difference at 1% probability level among the studied populations for all the traits. The highest
plant height (130 cm), flower dry weight (8.60 g.plant?), and parthenolide content (0.33 mg.g™*
dry weight) were observed in Gachsar, Siah Bisheh, and Marzanabad populations, respectively.
Parthenolide content correlated with leaf length, number of lateral branches, and crown diameter
negatively and with number of capitols positively and significantly at 5% probability level.
Cluster analysis put the feverfew populations in two main groups. Principal coordinate analysis
showed that the first three factors could explain 93.06% of the total variance. Overall, the results
indicated the existence of high diversity in feverfew populations for use in breeding programs
and cultivation and domestication of this species.

Keywords: Parthenolide, principle coordinate analysis, cluster analysis, morphological
diversity.



