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ABSTRACT

Echinacea purpurea L., known collectively as a medicinal species of Asteraceae family, is a perennial herb found in
eastern and central United States and southern Canada. Whole parts of the plants, especially their roots contain
valuable compounds which are as an immune system booster and blood purifier. Due to Echinacea purpurea L.
economical and medical valus, breeding and selection of the superior genotypes for morphological and
phytochemical characters is important. To achive the aims, this study were designed to select the best genotypes
bassed on evaluation of their progenies in a diverse population. Thus, after land preparation, treated seeds and
seedlings of the species were sown on the basis of a simple lattice design with two replications and their phenological
stages as well as crop yield and 12 different characters were studied. Analysis of variance of the collected data
revealed that the half-sib families were significantly different (p>0.01) based on the studied characters such as leaf
area, flowering commencement, bud number, flower number, plant height, flower diameter, plant fresh and dried
weight. According to the results, based on the means and GCA of the studied traits such as leaf area, number of buds
and flowers, plant height, plant diameter, the number of branches from the base and dried weight, families of the 93,
72, 92 and 97 were the best, for which by combining their parent seeds to form the next improved population might
be optimistic.
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Figure 1. Transplants of Echinacea purpurea L. half-sib families.
A transplant tray (a true leaf), Right figure; Ready plants to transfer to the farm, Left figure.
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Table 1. Measured characteristics, their abbreviations
and units in evaluation of Echinacea purpurea L.
half-sib families

No. Characteristics Abbreviation Unit
1 Leaf area LA mm?
2 Flowering start FS day
3 Number of bud NB -

4 Number of flower NF -
5 Height H cm
6 Flower diameter FD cm
7 Plant diameter PD cm
8 Main stem diameter MSD mm
9 Branch number BN -

10 Fresh weight FwW gram

11 Dried weight DW gram
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Table 2. Cultivation date, time to growth period and transplant phenology in Echinacea purpurea L. half-sib families

Time to growth period (days after cultivation)

Species Cultivation date -
Emergence Two leaf stage Four leaf stage Six leaf stage

E. purpurea 1392/11/9 249 5+39 4+56 4+75
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Table 3. Variance analysis of morphological traits in Echinacea purpurea L. half-sib families

SOV of Mean of Squares

LA FS NB NF A FD
Replacation 1 36822361.29 1352 536.28 62057 36.55 9.20
Half-sib families 99 2927212.66 41.48"" 1399 5012 21251 242"
Within 18 191308.00 ™ 1.33™ 1.02™ 8.11M™ 377" 0.14"
Error 99 291248.57 1.63 495 8.40 4.24 0.15

CV (%) 5.14 117 22.85 12.91 3.80 3.95
ns,*,**: Non significant, Significant at 5 and 1%, respectively. Aoy ) 50 mhu (o e sl g e G Sy s o
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Countinued Table 3. Variance analysis of morphological traits in Echinacea purpurea L. half-sib families

SOV df

Mean of Squares

PD BN FW DW
Replacation 1 10.44 22.04 13.06 4690.93_
Half-sib families 99 35.05 12.31 53512.21 3083.23
Within 18 9.22"™ 012" 584.28™ 40.27 "™
Error 99 8.85 8.42 1432.82 251.03
CV (%) 7.13 9.26 7.00 10.41
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Table 4. Correlation coefficients of morphological traits in Echinacea purpurea L. half-sib families
LA FS NB NF H FD PD MSD BN FW DW

LA 1

FS -0.13™ 1

NB 0.49™  -0.40" 1

NF 046"  -049” 070 1

H 043" -055" 058" 0.62" 1

FD 0.24" -0.24" 0.34™ 0.42™ 0.55™ 1

PD 0.18 -046™ 0417 0.55™ 0.67" 0.53" 1
MSD 055"  -042” 052" 0.55™ 0.64™ 0.44™ 0.54" 1

BN 0.10"  -0.26" 0.22" 0.18™ 0.40™ 0.35™ 0.33" 0.30™ 1

ok

FW 0.15"  -048

052" 051" 0.68™
DW 0.16™  -041" 0417 0.44™ 0.51"

059" 0.66™ 0.49” 0.61" 1
0407  -044" 0.42™ 061" 0817 1

ns,*,**: non significant, significant at 5 and 1% probability levels, respectively.
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Table 5. Estimations of variance, heritability, genetic and phenotypic variation coefficients in studied traits of

Echinacea purpurea L. half-sib families
V]

No. Characteristic oA Cgea o h? h?hs CVp CVs
1 Leaf area 5271929.32 1317982.33 5417553.61 0.97 0.90 11.52 10.93
2 Flowering start 79.68 19.92 80.50 0.98 0.96 4.19 411
3 Number of bud 18.08 4.52 20.56 0.87 0.64 7.62 6.12
4 Number of flower 83.44 20.86 87.64 0.95 0.83 22.29 20.33
5 Height 416.52 104.13 418.64 0.99 0.98 19.06 18.87
6 Flower diameter 4.56 1.14 4.63 0.98 0.94 11.30 11.01
7 Plant diameter 52.40 13.1 56.82 0.92 0.74 10.03 8.67
8 Main stem diameter 4.92 1.23 5.04 0.97 0.91 6.88 6.57
9 Branch number 7.76 1.94 11.97 0.65 0.31 21.06 19.92
10  Fresh weight 104158.80 26039.70 104875.21 0.99 0.97 30.29 29.86
11  Dry weight 5664.40 1416.1 5664.40 0.97 0.91 25.79 24.72

CVp “5..:[4 sleoslgls o ‘_gjswwl)s s ¢ oo guas S rdycdlyg h2 “5....:9,.3 oxbylg 0% { PG GrdeeS 5 il s o tS‘“lJSl osb,lg 02
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o%a: Additive variance; 6%g.; GCA variance; o%: Phenotypic variance; h®: narrow-sense heritability; h2us: Heritability among half-sib families; CVp:

Phenotypic variation coefficient and CV¢: Genetic variation coefficient.
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