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Figure 1- Propagation of tussilago farfara by rhizome in the greenhouse and transfer to the field
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Table 1- Geographical characteristics of sample collection sites of Tussilago farfara L.
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Table 2- Average, minimum, maximum and coefficient of variation of Tussilago farfara L. traits with their symbols

o
o G ol oSl Bl Sl St
. ] Symbol : ) e
Trait Trait Unit Avrage Min Max CQ
1 Sy o Leaf area LA Cm2 46.13 29.13 61.26 5.67
S 0 .
2 P Leaf dry weight LDW G 0.5 0.29 0.67 20.99
»
. g Chlorophyll
3 do ks clale concentration cC _ 105.81 85.67 121.96 214
2
4 Sttaogih oo Photosynthesis P “m°'sc_1°2m 65 4.48 8.60 2
$ sl
5 » & Number of flowers per NF/P B 9.38 3.66 14.67 19.22
&g plant
Sl Job _
6 _ Stem height SH Mm 55.73 425 69 3.37
a.,\.l.h.!Jf
7 J5 ks Flower diameter FD Mm 9.74 8.48 12.02 4.42
8 J5 elas,l flower length FL Mm 15.33 14.58 16.01 0.94
0SS s .
9 s Flower dry weight FDW G 4.62 5.23 4 3.21
SES i .
10 Root dry weight RDW G 0.86 0.65 1.04 5.46
ad)
11 adyy Job Root length RL Cm 12.33 9.83 15 11.21
P b olS 3 oadd g pSoilnl Cho VY o 03l (Siwod Cul s -Y Joua
Table 3- Simple correlation coefficients between 11 measured traits of Tussilago farfara L.
1 2 3 4 5 6 7 8 9 10 11
. 1.00
0.877**
2 1.00
ns
3 0.014 0.052" 1.00
4 -0.293" -0.338" 0.110" 1.00
5 0.661** 0.390™ 0.291" 0.054" 1.00
6 -.286"™ -0.211" 0.301™ 0.822** -0.191" 1.00
7 0.542* 0.385™ 0.70™ 0.670" 0.580** 0.146" 1.00
8 0.679** 0.554** -0.342" -0.370" 0.534* -0.090™  0.791** 1.00
9 0.834** 0.734** 0.480" 0.028" 0.799** -0.012"™  0.739**  0.688** 1.00
10 0.492" 0.357** 0.503* 0.337" 0.579** 0.304" 0.388"™ 0.214" 0.605** 1.00
1.00
11 0.665** 0.584** -0.143" -0.316" 0.138" -0.222" 0.198" 0.360™ 0.340" 0.367™

O3a =V S5 oy Sid 59— Jeinls glisyl —A IS jlad -V s S asle Jobo —F @gy j> S olisd =0 jriawgid i —F Judo S clale - Sy Siid 59— S paw )
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1- Leaf area 2- Leaf dry weight 3- Chlorophyll Concentration 4- Photosynthesis rate 5- Flowers per plant 6- Stem height 7- Flower diameter 8-

Flower length 9- Flower dry weight 10- Root dry weight 11- Root length

D xe p g Ao )d K g o guy Jlain | e )0 I gime SoldS 55 4 NS g e
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Figure 4 - The number of flowers per plant in studied populations (LSD, p<0.05)
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Figure 7- Flower height in studied populations (LSD, p<0.05)
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Figure 8- Average dry flower weight in studied populations (LSD, p<0.05)
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Figure 9- Root dry weight in studied populations (LSD, p<0.05)
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Figure 10- Root length in studied populations (LSD, p<0.05)
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Figure 11- Concentration of chlorophyll in studied populations (LSD, p<0.05)
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Figure 12- Photosynthesis rate in studied populations (LSD, p<0.05)
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Figure 15- Comparison of antioxidant activity of leaves and flower of Tussilago farfara and Extracts of Rosmarinus officinalis
(Ro) and Thymus daenensis (Th)
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Introduction: Coltsfoot (Tussilago farfara L.) from Asteraceae family is a perennial plant. T. farfara is
native and widespread from Europe to Western and Northern Asia and North Africa. Coltsfoot distributed in wet
mountainous regions of Iran, such as Azerbaijan, Tehran and Northern provinces. Its flowers and leaves have
been used traditionally for the treatment of cough, bronchitis and phlegm disorders. T. farfara leaves and flowers
have expectorant activity and are used for chronic dry cough and various pulmonary diseases. The extracts of T.
farfara were shown to exhibit various activities, such as antioxidant and antimicrobial activity. Biologically
active agents of T. farfara have been studied due to their antimicrobial and antioxidant characteristics.

Materials and Methods: For morphological study, the rhizomes of seven Iranian coltsfoot populations were
collected in August 2016 from different regions of Iran including Pol-e zangholeh, Damavand, Firoozkooh, Nur,
Deylaman, Kaleybar and Namin. The collected samples were planted in the same condition during 2016-2017 in
research field of Tarbiat Modares University in Tehran (51°1023" N, 35°44'17" E), with a randomized complete
block design experiment and three replications. The average annual rainfall and temperature of cultivating place
is about 220 mm and 16.4 °C. In order to study the morphological characteristics between different samples,
traits such as the number of flowers per plant, stem height, flower length, flower diameter, flower dry weight,
root length, root dry weight, leaf area and leaf dry weight had been measured. Morphological traits were
measured under the same conditions and for this research, were used ruler, caliper and balance. The leaves and
flowers were prepared for phytochemical studies. DPPH method has beenusedto evaluate
the antioxidant activity, and the ICsp was used to compare the antioxidant properties. The absorbance of the
samples was measured at 517 nm with ELISA reader. The radical scavenging capacity (RSC) was calculated by
the following formula: % In=[(As-As)/A]*x100, where In is DPPH inhibition, A, is the absorbance of the blank,
As is the absorbance of samples including extracts and BHT as a positive control. The phenolic contents of
different extracts were determined by Folin-Ciocalteu method and the aluminum chloride method was used to
measure total flavonoid.

Results and Discussion: Analysis of variance showed that there is a significant difference between all
evaluated traits in studied populations (p <0.01). Pol-e zangholeh population of T. farfara, has shown the best
performance for all morphological traits. The results of the flowers per plant showed that the Pol-e zangholeh
population was the highest and the Deylaman population had the lowest number of flowers. The maximum
length of the stem was related to the Pol-e zangholeh population while the population of Namin had the smallest
amount. Comparison of flower diameter showed that the Pol-e zangholeh population had the largest diameter
and Nur population of all the smaller. The results of the flower length showed that the maximum flower length
was related to the Pol-e zangholeh population and Deylaman population had the smallest amount of flower
length. Comparison of mean of flower dry weight showed that the Pol-e zangholeh population of T. farfara had
the highest value while the population of Nur had the smallest amount. Pol-e zangholeh population of T. farfara,
considered as superior populations and its flowering time were earlier than the others. It was found that there is a
significant difference (p <0.01) between different populations. This variation may be due to Population
differences of People, either due to differences in environmental conditions or sometimes due to the interaction
of the population and the environment. Our results also indicate the presence of comparable genetic potentials of
T. farfara in these population for any further cultivar development. Analysis variance showed that there was
significant difference between populations for total phenol, flavonoid and antioxidant activity (p <0.01) and the
Nur population had the highest total phenolic content and highest antioxidant activity. Comparison of antioxidant
activity of different extracts from leaves and flowers of T. farfara showed that the most antioxidant activity was
related to leaf extract of Nur population with 1C50 271 pg/ml closer to BHT (33 pg/ml) as a synthetic and
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industrial antioxidant. The least amount of this activity was related to Kaleybar leaf extract with 1C50 888 pg/ml.
Nur population showed the highest total phenol content with 242 mg GAE/g dried weight. Damavand population
showed the highest total flavonoid content with 40 mg QE/g DW extract.

Conclusion: Our results indicate the presence of comparable potentials of T. farfara in these populations for
any further cultivar development. Study of antioxidant activity in different habitats shows that Nur habitat is a
suitable place for the cultivation of T. farfara to increase the amount of phenolic compounds and antioxidant
activity.
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