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Table 1. Analysis of variance of Gmax, R50, Seedling dry weight, a amylase activity, Total sugar and
Proteaz activity
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arye - - 09 e S Slgiome Sy clled
sov LSl aes (Sl ce azals kel W 5 '
i rolie &3l : Protease
Pl of Gmax R50 Seedling dry o amylase Total sugar activity
weight activity content
Ultra-sound _sso! )3 zlsl 4 19™ 0.00004 ™ 0.0002 ™ 01" 5820™" 26,7
Error oLl 15 13 0.000003 0.000003 0.001 216.4 2.2
CV (%) &l 3.2 9.7 48 46 55 11

aoy ) Jleisl maw jo lo gime *
“:Significant at 1% probability level
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Table 2. Analysis of variance of solution protein, total protein, ADH, G-6-P, Anginas and GR
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CV (%) &l puss cupo 4.8 10.3 6.4 9.1 5.9 8.1

oy ) il s (ol pme #F
** Significant at 1% probability level

2 5 s I g (Hialer Sleogas s (ais
00l 5,155 Dol 8 glgel b ool lans iy 92 sloydy
,0 azals 59 l;3l . (Chen et al., 2012) c .l
3 b Wl oo 9ol B el b osd jles i sl
2 0k ol G3me Ly o lin e 5 Gl
.(Chenetal., 2012) cusls las o lals

don a5 ol lis s e [T 9 35T cdled
Collad ial3dl s Syl zlssl Sl glale; S
Ol Gt 10,5 sals 4 Cad DLl o 5l
S5 5 VYD eSiles b digdo YO Jlog o puzil celled
£ 2 pS ke VO Sl b sals Jles o ol (5
a5 Gl oads 5,155 (Y A USKE) ol ssmlie 55
3l dlad Gl e 52 50 ol glsel e
Yaldagard ) sl eass,5 Jails> xSlas 5 Il
(etal., 2008

0.014
0.012

S Blgm Aoy oy U s pw
R50

Sl glgel G
Ultra-sonic timing min

B a X
c bc bc

0.01
0.008
0.006
0.004
0.002
0

0 10 15 20 25

Syl glosl (o y0g Dbl &5 sy o Slaia
a0l @iz 50 @l 5yl Kgy (0B pR3sE e
sali8 (Chen et al, 2012) asb oo L& s
glsal 33l o laydy bl o Ol el O Qi
L8l dsty Siailex o] Jlosas g easd S gl
bl Gl @ le e 1) Gialler e i3l
Rasouli, 2018; ) o4 aul il Sjale
(Yaldagard et al., 2008
S—iS (s Slesd gy VS razmelS SS9
U B3 oo Ol (Sgel b glsel Sl Cou | azals
gyl Jlos Same j0 azmalS SCAS Gjs Gliee (5
39 reS g p Sk Ve oSl b 4B 80 V0 (gl B
9238 Jrols oy 8 (oo B0 Sl b vals Lo o
@b Gl 4 ol oo ) azal S K23 55 I

Sl zmlet) ol Comns Hd ©ja8 5 )4 S sl eolatl

A a
ab b
bc
| I I
0 10 15 20 25

3ol glgel o
Ultra-sonic timing min

(30)0) ) dlg= w0
germination percent %
0 OO 00 ©W O O O
A O 00O O N B O

(hoUr)(B) 5jails <y 5 (A) (38132 w033 3 (Fol 8 Elgol b 5 slowi Sk 1 (uSilen dumliio -1 JS
Figure 1. Mean comparison of ultra-sonic-wave time treatment effect on seed germination percent (A) and
R50 (hour) (B)
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Figure 2. Mean comparison of ultra-sonic-wave time treatment effect on seedling dry matter
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Abstract

One of the biophysical methods of seed priming is seed pretreatment with ultrasonic wave.
Continuous ultrasonic pulses increase the permeability of seeds shells, accelerate the absorption of
water and increase the temperature of the tissues. Increase in turgescence rate and tissues temperature
of the seeds treated with ultrasonic wave may be associated with accelerated changes in seed
metabolism. Germination of Echinacea purpurea seeds is weak and irregular, which is caused by seed
dormancy, so in order to investigation the effect of ultrasound waves on germination, some
germination enzymes and biochemical treaties of coneflower (Echinacea purpurea L.) seeds, in 2017,
an experiment was conducted as completely randomized design with 5 treatments and 4 replications in
Agriculture Faculty of Shahrood University of Technology. Experimental treatments consisted of
ultrasound waves at 0, 10, 15, 20 and 25 minutes with ultrasonic device with a constant power of 50
watts at 25°C. The results of analysis of variance showed that ultrasound treatment showed a
significant effect on measured traits. Ultrasound waves increased the activity of a-amylase, protease,
alcohol dehydrogenase, glucose 6-phosphate dehydrogenase and increased total protein and soluble
sugar concentrations in most treatments than control. By increasing alpha-amylase, protease, alcohol
dehydrogenase, anginas and glucose 6-phosphate dehydrogenase activity increased germination
percentage, germination rate and seedling dry weight. In most traits, the duration of 15 minutes of
treatment with ultrasonic waves showed the highest enzymes activity and germination indexes, So 15
min ultrasonic wave at 25°C and 50 watt power for improving germination and germination treats in
coneflower seeds suggested
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