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Table y- Equations of germination indices
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Germination percentage N Bhardwaj, Y- -0
. Sialex s &R —Zﬂ Kulkarni et al.,
Germination rate t veev
® Sialez Sae Sl MGT = Z(t xnp) Kulkarni et al.,
Mean germination time Th veev
S ailes <08 GR x Mean(PL + RL
) sl < oy = R MeEAPLERD 57 v

Germination vigour
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n=Total of germinated seeds during period, ni = The number of germinated seeds at an interval

of distinct period; ti, ti =

The number of days after the start of germination, N =Number of

sowed seeds, PL = Plumule length, RL = Radicle Length
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Table 2- Variance analysis of the effect of different priming methods on studied traits of Echinacea purpurea seed in laboratory condition

Mean squares Sla e Sl
SOV it aen ch, Gl rep il lorn azaty b ailLl  amlS o gl o awlSigl el S5 0
\- df Germination  Germination Radicle Plumule Seedling Germination  Seedling fresh  Seedling dry
percentage rate length length length vigour weight weight

Replication 15 2 145 1.09 0.01 0.02 0.00 0.00 0.13** 0.00
Priming JUN 7 679.1 ** 6.2 ** 0.31°** 0.05* 0.54** 115 ** 04t 0.01
Priming Time O TP | 0.26 281 0.01 0.00 0.02 0.05 0.01 0.00
PrimingxTime  locww Loy 7 357.3%* 41 0.07 0.01 0.09 0.23 ** 0.1** 0.00
Error i P R 30 14.1 0.84 0.04 0.02 0.07 0.06 0.02 0.00
CV (%) gt 35 - 49 12.1 16.5 123 116 133 141 136

** and * are significant at 0.01 and 0.05 probability level, respectively
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Table 3- Variance analysis of the effect of different priming methods on studied traits of Echinacea purpurea seed in pot condition

Mean squares Sl 0 file

OF  pedep e sk Sl TR LG wmalS b o eSS0 eald S
SOV Sy s sy e oy e o Seedling R Seedling Seedling dry
df Emergence Emergence  Mean emergence  Day to 90% length Emergence  fresh weight weight
percentage rate fime Emergence vigour
Replication N 0.00 0.00 0.36 30.84 052 03°* 0.00 0.00
Priming fasi 7 0.09 ** 0.39 ** 11.06 ** 4772.12 ** 121 37720 0.00 0.00
Priming Time 15 = sljo 1 012 0.88 ** 6.02 ** 6061.73 ** 3.05 ** 769 * 0.06 ** 0.02 **
PrimingxTime  lcoan ls i 7 .01 ** 0.12** 099 ** 107,13 ** 0.70 ** 1,31 ** 0,02 ** 0.01 **
Error il ozt 30 0.00 0.01 0.28 66.58 0.1 0.05 0.00 0.00
CV (%) Sy s = 97 189 9.2 1746 18 208 176 13 6

** and * are significant at 0.01 and 0.05 probability level, respectively
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Table 4- Mean comparison of interaction effects (Primingx Priming Time) on studied traits of Echinacea Purpurea seed in vitro condition

. ‘ o Gyl gl S b oo xSyl Ss )
il - G e (gp e Ay Gy st Gl o8 (0F oo o o

Al Jasia ey Germination  Germination PN AN s Germination 7 e {ro:

Priming Primine Tine _ Percentage ale Radicle length ~ Plumule Seedling vigour Seedling fresh  Seedling dry weight
6 (Cm) length (Cm)  Length (Cm) weight (mg) (mg)
als 58.67 d-e 6.20 a-c 0.78 ¢ 0.90a 168 0.99 f 0.61d 0.2]a
s 3 hours 5333e 464c 1.02bc 1.13a 2.15ab 115 ef 0.76 bc 0.24a
NaCl 6 hours 68.00 ¢-d 6.36 a-c l.lda<c 1.05a 2.20a-b 1,50 ¢-f 0.97 a-d 0.25a
Jugisin 3 hours 8333 ab 8.41ab 1.01 bc 1.20a 2.20a-b 183af 1.30ab 026a
Hydro termal 6 hours 7333 bc 794ab 112a< 1.16a 22 ab 167 b-f 1.11ad 025a
saie o 3 hours 82.00 a-h 8.34a-b l.l15a¢ 1.13a 2.28ah 1.87 a-c 1.20 a-¢ 0.27a
hydro priming fi hours 60.00 c-e 3.74bc 1.02 b-c 1.10a 212ab 127 d-f 0.78 b-d 0.37a
el 3 hours 82.00 ab T2 a<c 1.25a<c 1.08a 2.33ab 1.91a-¢ 1.1l ad 0.27a
CaNo3 6 hours 60.67 c-e 701 ac 1.12a<c I.15a 2.26 a-b 1.65 b-f 1.08 a-d 0.24a
S 3 hours 8333 a-b T ac 1.56a-b 1.23a 2194 233ac 1394 0282
Hardening 6 hours 94.00a 945a 123ac 1.21a 24 ab 2.9 ac 1.52a 0.30 a
pramis 3 hours 82.00 a-b 178ac 137ac 1.07a 245a-b 2.00 a4 115 ad 0.26a
KNo3 B hours 88.00a 8.99a-b 1.72a I.15a 287a 2.53a 1.28 a-b .28 a
s 6 3 hours 84.00 a-b 185 a-c 1132 1.13a 2.27ah 1.90 a-e 1.14ad 0.27a
KCl, 6 hours 93.33a 8.93a-b 1.30ac 1.26a 2.56 a-b 2.38a-b 1.51a 0.28a

andly o0 s 5 S5 (3ail L o rna BVt 8 ks S S0 K 0 s i 9 8 oS
Means in each column followed by similar letter(s) are not significantly different at 5% probability levels using Tukey test
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Table 5- Mean comparison of interaction effects (Primingx Priming Time) on studied traits of Echinacea Purpurea seed in pot condition

T JeioM b e S e Sl gl il (RaaldealS b ol RS Son (6 k) el S5
ol Jak s Emergence  Emergence Mean of Day to 90% Seedling Emergence  Seedling fresh Seedling dry weight
Priming Priming Time _ percentage rale Emergence time  Emergence Length {cm) vigour weight {mg) {mg)
wld = 1214 2.44f 130 eg 874 ab 0.85d 0.29g 0.31a 0.28a-h
w6 Jhours 2leh 3.09 d-f 5.97af 529 ce 119 c-d 037 f-g 0352 0.31 a-b
NaCl 6 hours 28 ce 567 cd 6.20 a-¢ T59ac 1.89 a-d 1.35¢cd 040a 0.3 a-b
Juggps Shours Ik L7 330g T43ad .24 bd 040 0404 035 a-b
Hydro Termal 6 hours 4hq 185f 330g 98.7a 2.36a-b 0.65d-g 046a 0.36 a-b
a3 hours 9 27544 5.50 b-f 229fg 148 bd 056dg 0452 037 ab
hydro priming 6 hours 25dg 31344 6.53 a-d §5.7df 0984 030g 0.36a 0.32a-b
sl 2lps Jhours 12i 2171 473dg 266eg 1074 031g 033a 0.29 b
CaNo3 6 hours 3ah 624 ¢ 107 ac 196 a-c 22 ac 1.65¢ 0.484a 0.37 a-b
S 3 hours 35 b-c 5.52 c-¢ T40ab 153g 1.97 a-d 148 ¢ 036 0.23b
Hardening 6 hours iTa 1336a 160a 165g 285a 2.62h 0.56 a 041a
peby Sl 3 hours 18 g 2491 5.3 ¢f 271g 1.35 b-d 051 e-g 0.36 0.31 a-b
KNo3 6 hours 26 d-f 415 cf 6.60 a-d 530 c-e 1.78 a-d L7 cf 0.43a 0.33a-b
ps w S Jhours 3 cd 443 cf 6.93a-c 58¢ 1.85 2 128 ce 0.37a 0.27 ab
KCl, 6 hours {4a 965 b T10a<c 10g 266a 384a 0.56 a 0.39a-b

Means in each column followed by similar letter{s) are not significantly different at 5% probability levels using Tukey test
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Table 6- Correlation coefficients between studied triats of Echinacea purpurea seed in laboratory condition

. ik el aep gl e~ L Jsb wsddl Jbo el il el o el 5o
Traits Cermination  Germination mk_ i 7 Seedling Germination Seedling
icle length  Plumule length
percentage rate_ length vigour fresh weight
Germination rate Srler Ss 0.92 ** 1
Radicle length azaly, ol 0.60 ** 0.45 1
Plumule length asdily Job 0.52 ** 0.38 0.60 * |
Seedling length axals ol 0.63 ** 0.47 0.97 =+ (.78 ** 1
Germination vigour Gl o jas 0.89 ** 0.78 ** 0.87 ** 0.72 ** 0.90 ** I
Seedling fresh weight 4> olS 5 45 0.87 ** 0.77 =* 0.70 =* 0.84 *= 0.81 ** 0.94 ** 1
Seedling dry weight  amals S i 0.25 0.10 0.35 0.48 043 0.34 0.33
**and * are significant at (.01 and 0.05 probability level, respectively el gele) Jlosl gl 3 o)y caei g B8

SIS Bl 30 515 a0 5 50 alliann 3590 gla Frg (o (Fhased ulpd -V Jgax
Table 7- Correlation coefTicients between studied triats of Echinacea purpurea seed in pod condition

e I e I et VS o L TR L N L e il o

Traits g Emergence Emergence Means of Day to 90% Seedling Emergence Seedling
percentage rate Emergence time Emergence length vigour fresh weight
Emergence rate G s S 0.87 ** 1
Means of Emergence time 5ol s Do 80l 0.95 ** 0,73 ** 1
Day to 90% Emergence s s 180 15 39, -0.51 ** 0.42 0.58 I
Seedling length el Jg 0.66 ** 0.79 ** 0.48 0.21 1
Emergence vigour G5 e D83 0.81 ** 0.89 ** 0.64 ** -0.43 0.84 ** 1
Seedling fresh weight wals 5 e 0.56 * 0.76 ** 0.35 -0.16 087 ** 0.81** 1
Seedling dry weight bl 2= 5 0.25 0.51* 0.04 -0.09 0.55* 0.48 0.86 **

** and * are significant at 0.01 and 0.05 probability level, respectively edg el Jlosl mle s 518 sas e g B0



SIS 5 allalejl balpd 5o S5 e pg)l0 ol 5o 5 jlesd iy lojide 5 by, cnyie et S0 5 Sl v

Olejide 5 ey e Glaghy, (e a5 9l
S Gl Lyl s s Slio S Blad 1 e i
30 AS o ole asad ol ol ssnlie i e
BB g llas Ll aS ol doas alSgles] Ll
et Az slahy,; G sladdlis) col 18
Senl dedoar S Lulyd jo (Js adloe o5 Wl
5 o by 4 oy g canl wopllasl usS Lasme
Sl 1) sl o 1055 2 55V 5 yidins kS
dlioe yiie wald 5 Lo iy Al slagts; o
ozl 5 SIS byl 2 31 ol gl ol
obydae a5 wsls Hlis bl uores il oo
Olg oo W o ls 5929 (5l cxe DS WS Lo i
e Jolss 51 S 5 lesi iy Olojae oS Sged ol
G 5 ool Sl o Wb g Wil HleS i
21l plojose (nyie 5 03ged Bl |, ol
2 ot A Spste el 53,5 oess ALS 455
P S ssba ald azelS wl; g Sl sleasls
e Oloyise dx pa 45 Wl asie Giio (pl
saddie  ojlos G Sl olse 25T 50 il oo 19
WISy Ssoyle slagts; 5 whiee S (Sielex
ot Jluitien colo 20 plojone (o el
Olice 3 axiils 5,1 ol azmalS slaasls
Syl CukS 5 Dy08 dee Sz byles cal
i slne 2elds bl s oyaiey U5
minis g e jolic «SB Cagb, I aigs eolitul
5,00 A pl s ayds cpl 0ged colaiwl gand o>
ObL & 1) 995 ged 0)93 (w095 Sl g58s 5l J3
ol el de e s o (I L ks oo casil

gl olS o ,Sles

Sl 5l @y &5 s)bes olo et ol
St el LBlaie g oo olS )3 (Sailex Sgape sl
azalS S (y5s SRl g okS (g, o, sleals
iyt Siwran Laily, dalllae a5 b o 03,5
Slao ads o a5 ols las (Y Jeaz) SlalS Layls o
Mals SISl Salex oy A0 b g, o 4 asdlas o490
Exoge (rl Sl pol (nl a5 918 3525 (5 )lo gime 5 St
slasyie ol o Sialex doye 10 dege a5 ol
5 $idler Do (1Kl Fiailer S p )3 Sgne sl
S8 3ans el Calys )0 yal ol 45 ouds 4zl S Jsb
@ Oy Oloy De palS g azelS 559 9 (Siaile>
W3 o5 jebolen cplpln g0 Salsr 2oy A
Cusll S s Lo Gy S5 Gliee w5 o)L
ooliinl (il (sloddlie dgut 35 g 0 iy g i
aby gl asls s el Lo ol (pl a5 0508
J=ad Jgl aelasl banlyd po (ogaday okS oiu,
D s
51 oslinl a5 ols lid i ol 5l Jols b
CodeS 9 Dy Seue Sl ggezme 0 Hh Jled iy
—ailge ol ontinaly gloydy 5 oot U5, slaydy
lon e sty 28 S SR 5 Siler sl
o e Gl LSS e 3l Gl W
oS Gialex sleadlie doe o 1) by e
ol o arg B 4SS bl b ogas eolital S, s
oz 5l i slagts, Sl (pam &5 0 (nl G5
Collaal slagds, plsieds Jlogynad 5 madwa,lS
b tsy ol s Wad (Byre S5l bS50 jled iy
oSk il gials sleadlye » S 23U LS &
oatie Bkl el byl kS s 4 elS el

&bw

Afzal, A., Aslam, N., Mahmood, F., Hameed, A., Irfan, S. and Ahmad, G. ¥+ %, Enhancement of
germination and emergence of canola seeds by different priming Techniques. Garden depesquisa

Biology, 11()):)3-¥¢.

Alshammary, S. F., Qian, Y. L. and Wallner, S. J. ¥+ + ¢, Growth response of four turfgrass species
to salinity. Journal of Agricultural Water Management, 17: 4V,

Artola, A., Carrillo-Castaneda, G., Garcia, D. E. and Lossantos, G. Y+ Y. Hydro-priming: a
strategy to increase Lotus corniculatus L. seed vigor. Journal of Seed Science and Technology,

¥): goo gy,



Wy VWAY /sl oyl /sl Jlo 1oyl s Sliions 5 psle

Ashraf, M. and Foolad, M. R. Y«+¢ Pre-sowing seed treatment a shotgun approach to improve
germination, plant growth, and crop yield under saline and non-saline conditions. Advance
Agronomy, AAYYY-YVY,

Badek, B., Duijn, B. V. and Grzesik, M. ¥+ 1. Effect of water supply methods and seed moisture
content on germination of China aster and tomato seeds. Journal of Agronomy, Y¢: ¢0-03,

Barrett, B. Y+ Y. Medicinal properties of Echinacea:acritical review.Phytomedicine,) »:11-A%,

Basra, S. M. A., Ashraf, M., Igbal, N., Khalig, A. and Ahmad, R. Y+ ¢  Physiological and
biochemical aspects of pre-sowing heat stress on cotton seed. Seed Science and Technology,
¥Y:VToovVe

Basra, S. M. A, Zia, N., Mahmood, T., Afzal, A. and Khalig, A. Y+ «¥. Comparison of different in
vigoration techniques in wheat (Triticum aestivum L.) seeds. Pakistan Journal of Arid
Agriculture, ©:1)-31,

Bauer, E. and Remiger, P. Y4A4, Tlc and Hplc analysis of alkylamides in Echinacea drugs. Planta
Medica, @0:Y1V-YV),

Bernath, J. Y44 Y. Wild and cultivated medicinal plants. Mezo Publication,budapest, pp. °71.

Bishnoi, U. R., Willis, J. E. and Rao Mentreddy, S. Y+ .. Methods to improve seed germination of
purple coneflower (Echinacea purpurea L. Moench). Agriculture and Biology Journal North
America, Y(¥): YAC-YAA,

Bruneton, J. Y44¢, Pharmacognosy, phytochemistry, medicinal plant. Lovosisier publication,Paris.

Caseiro, R., Bennett, M. A. and Marcos-Filho, J. Y« « £, Comparison of three priming techniques for
onion seed lots differing in initial seed quality. Journal of Seed Science and Technology, YY:
¥io.Yve

Demir Kaya, M., Gamze, O., Atak, M., Cikili, Y. and Kolsarici, O. Y+«+1%, Seed treatment to
overcome salt and drought stress during germination in sunflower (Helianthus annus L.).
European Journal of Agronomy, Y¢: Ya)-Ydoe,

Ellis, R. H. and Butcher, P. D. Y4AA, The effects of priming and natural differences in quality
amongst onion seed lots on the response of the rate of germination to temperature and the
identification of the characteristics under genotypic control. Journal of Experimental Botany,
¥4: 4yvo.qo.

Ghassemi, G. and Esmaeilpour, B. Y+«+«A The effect of salt priming on the performance of
differentially matured cucumber (Cucumis sativus L.) seeds. Journal of Notulae Botanicae Horti
Agrobotanici Cluj-Napoca, ¥1: 1V-V.,

Ghiyasi, M., Abbasi, A. S., Tajbakhsh, M., Amirnia R. and Salehzade, H. Y. +«A, Effect of
osmopriming with poly ethylene glycol A+++ (PEGA+++) on germination and seedling growth of
wheat (Triticum aestivum L.) seeds under salt stress. Research Journal of Biological Science,
A RAEARALIN

Harris, D., Pathan, A. K., Gothkar, P., Joshi, A., Chivasa, W. and Nyamudeze, P. Y+« Y. On-farm
seed priming: using participatory methods to revive and refine a key technology. Agricultural
Systems, 14:103)-31¢,

Heydecker, W. and Coolbear, P. Y4VA, Seed treatment for improved performance: Survey and
attempted prognosis. Seed Science and Technology, ©: YoY-tYe,

Hill, H. J. Y434, Advances in seed technology. Seed dynamics, Inc. originally published in Journal
of New Seeds, Y(1): YYY- YY),

Hobbs, C. R. Y44¢, Echinacea. A literature review. Inseven grass species. New Phytologist, Y« Y:
Y44y,

ISTA: International Seed Testing Association. Y+ +4. International rules for seed testing. Annexes.
Seed Science and Technology Journal, YV: Y1-v1,

Khajeh-Hosseini, M., Powell, A. A. and Bimgham, I. J. Y+ +¥. The interaction between salinity
stress and seed vigor during germination of soybean seeds. Journal of Seed Science and
Technology, YV: YYe-YYe_(In Persian)

Koroch, A., Juliana, H. R., Kapetyn, J. and Simon, J. E. Y+ + Y. In vitro regeneration of Echinacea
purpurea from leaf explant. Plant Cell Tissue and Organic Cell Culture, 13: Ya-AY,



S 5 aBialejl Ll it 8 J5 ) s (2918 olS 0 )0 Jlei i losae 5 by cr e e 10 Ses 9 Olo V¥

Kulkarni, M. G., Street, R. A. and Staden, J. V. Y:+V. Germination and seedling growth
requirements for propagation of Diosscorea dregeana (Kunth) Dur. and Schinz-A tuberous
medicinal plant. South African Journal of Botany, ¥¥: Y¥ -\ YV,

Lee, S. S. and Kim, J. H. Y.+, Total sugars, a-amylase activity and emergence after priming of
normal and aged rice seeds. Korean Journal of Crop Science, €0: Y +A-Y V),

Melchart, D. and Linde, K. Y44¢, Immunomodulation with Echinacea, a systematic review of
controlled clinical trial. Phytomedicine, Y:Ye¢-Yeo,

Miller, S. C. Y.« ¢ Echinacea, the genus Echinacea. CRC Press, London, pp. YY),

Moradi Dezfuli, P., Sharifzadeh, F. and Janmohammadi, M. Y::A. Influence of priming
techniques on seed germination behavior of maize inbred lines (Zea mays L.). ARPN Journal of
Agricultural and Biological Science, ¥ (¥): YYA-YYA,

Mubshar, H., Farooq, M., Basra, S. M. A. and Ahmad, N. Y- %, Influence of seed priming
techniques on the seedling establishment, yield and quality of hybrid Sunflower. International
Journal of Agriculture and Biology, A(Y): Y£-YA,

Murungu, F. S., Nyamugafata, P., Chiduza, C., Clark, L. J. and Whalley, W. R. ¥+ ¥, Effects of
seed priming aggregate size and soil matric potential on emergence of cotton (Gossypium hirsutum
L.) and maize (Zea mays L.). Soil and Tillage Research, Y£: Y1) -) 1A,

Nascimento, W. M. and Aragéo, F. A. S. Y+ +£. Musk melon seed priming in relation to seed vigor.
Scientia Agricola, VY()): VY €YY,

Omidbeigi, R. Y+ ++. Production and processing of medicinal plants. Vol. Y. Pub. Astane Ghodse
Razaviee, pp. Y4V. (In Persian)

Panwar, P. and Bhardwaj, S.D. ¥+ » . Handbook of practical forestry. Agrobios (INDIA), Y4'p.

Penalosa, A. P. S. and Eira, M. T. S. Y44¥, Hydration dehydration treatments on tomato seeds
(Lycopersicom esculentum mill.). Seed Science and Technology, Y): ¥+3-¥11,

Ramezani, M. and Rezaei Sokht-Abandani, R. Y« Effect of priming techniques on the
characteristics of quality grain sorghum seed germination (Kimia). International Journal of
AgriScience,) (1): Yo1-1.,

Seemanova, Z., Mistrikov, I. and Vaverkova, S. ¥+« 1. Effect of growing methods and plant age on
the yield and on the content of flavonoids and phenolic acids in Echonacea purpurea L. Plant and
Soil Environment, oY:¢¢4-¢oY,

Shakarami, B., Dianati-Tilaki, G. H., Tabari, M. and Behtari, B. Y+Y). The effect of priming
treatments on salinity tolerance of Festuca arundinacea Schreb and Festuca ovina L. seeds during
germination and early growth. Iranian Journal of Rangelands and Forests Plant Breeding and
Genetic Research, YA(Y): YYA-YYA_ (In Persian)

Sivritepe, N., Sivritepe, H. O. and Eris, A. Y+« Y. The effects of NaCl priming on salt tolerance in
melon seedling grown under saline conditions. Scientia Holticuturae, 4V: YY4-YYY,

Soltani, A., Ghalipoor, M. and Zeinali, E. Y+ 1. Seed reserve utilization and seedling of wheat as
affected by drought and salinity. Journal of Environmental and Experimental Botany, ©¢: Yde-
Yoo

Soltani, A., Zeinali, E., Galeshi, S. and Latifi, N. Y+« Y, Genetic variation for and interrelationships
among seed vigor traits in wheat from the Caspian Sea Coast of Iran. Seed Science and
Technology, Y4: 1e¥-11Y, (In Persian)

Talebian, M. A., Sharifzadeh, F., Jahansouz, M. R., Ahmadi, A. and Naghavi, M. R. Y« A,
Evaluation the effect of seed priming on germination, seedling stand and grain yield of wheat
cultivars (Triticum aestivum L.) in three different regions in Iran. Iranian Journal of Crop
Sciences, Y4(Y): Yée-Yog (In Persian)

Taylor, A. G. Y44V, Seed storage, germination and quality. In: The Physiology of Vegetable Crops,
ed. H.C. Wien. Wallingford, U.K: CAB International. pp. -7

Wagner, H. and Farnsworth, N. R. Y44Y, Economic and medicinal plant research.VVol.e. Academic
press, London.

Yaghmur, M. and Kaydan, D. Y. +«A. Alleviation of osmotic stress of water and salt in germination

and seedling growth of triticale with seed priming treatments. African Journal of Biotechnology,
YaY)oTY VY,



Iranian of Seed Sciences and Research, Vol. Y, No. Y, Y+ ¢ (}-19) Yo

Determine the best method and time of priming of Echinacea purpurea seed
in vitro and pot conditions

Mahdi Bayat”*, Azadeh Rahmani",Reza Amirnia” and Seyd Mohammad Alavi Siney*

V. Ph.D Student of Agronomy, Faculty of Agricultural Sciences, Urmia University, Y. MSc Former
Student of Plant Breeding, Faculty of Agricultural Sciences, Zanjan University, Y. Assistant Professor,
Department of Agronomy, Faculty of Agricultural Sciences, Urmia University, ¢. Ph.D Student of
Plant Breeding, Faculty of Agricultural Sciences, Zanjan University

(Received: September Yo, Y+ Y- Accepted: May ©, Y+ ¢£)

Abstract

To determine the best method and time of priming on seedling characteristics of Echinacea
purpurea seed in vitro and pot conditions, two separated experiments were carried out at the Faculty
of Agriculture, University of Urmia, Iran. Both of experiments were factorial experiments on a
randomize design. Treatments contain methods of priming (Hardening, hydrothermal, hydro priming,
KCI,, CaNo,, NaCl, KNo, and control) and time of priming (v and # h). Results of the variance

analysis indicated that there were significant differences between priming methods both in vitro and
pot conditions. But it is not reported any differences between priming times in vitro condition.
However, with the increasing length of priming time in pot condition, positive effects of priming
methods on germination components were more. Point of interest in this study was that all priming
methods didn’t improve germination components. NaCl priming in vitro and hydro thermal priming in
pot condition reduced rate and percentage of germination as compared to control. However, in total,
the different methods of priming had positive effects on germination characteristics of Echinacea
Purpurea seed. Hardening and KCI, priming at # h had the positive highest effects on rate and

percentage of germination and seed vigor. Therefore, these methods can be used to increase quality
and vigor of Echinacea Purpurea seed and subsequently increase plant tolerance to unfavorable
environmental conditions as well as uniformity and seedling emergence.
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