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Table 1. Analysis of variance of traits germination percent, Germination Rate, Seed Reserve Use Efficiency,
seedling dry weight, and alpha amylase activity.

Sl e o SSle
Mean square a
5 =
S S S0 Sl el LS Gl S el de s &2l SOV
a—ar;1 lase Seedling dry Seed Reserve Germination Germination df
Y weight Use Efficiency Rate percent
0.0956 0.0002 0.0367 0.000423 18.9 4 o
Treatments
o
0.00056 0.00009 0.0042 0.0000034 1.305 15
Error
Ao W UV S
6.1 5.1 7.9 46 2.9 (ho02) Sl o 22

CV(%)
TN Q! o 53l e .

** Significant at 1% probability level.
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Table 2. Analysis of variance of total sugar, reducing sugars, non-reducing sugars and ratio of non-reducing to
reducing sugars.

Sl e SSle
Mean square o2 ..
0] o
R . [}
;l?' /:kf'/f slaas Sl sl Sl sl Js a3 o 8.0V
on-reducing sugar to ) . .
reducing sugar ratio Non- reducing sugars Reducing sugars Total sugar
- - - - Lol
0.011 427.28 18770.57 5820.18 4
Treatments
et
0.00004 5.335 417.03 216418 15
Error
EWZ) L] Ve SRR
5.12 6.68 54 1.2 (o09) 2 oz 25

CV(%)
TN Qe o 53l e .

** Significant at 1% probability level.
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Fig. 1. Mean comparison of ultra-sonic-wave duration effect on germination percentage (A) and germination

rate (R50; hour™) (B) of purple coneflower seeds.
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Fig. 2. Mean comparison of ultra-sonic wave duration effect on Seed Reserve Use Efficiency (SRUE) (A) and

seedling dry weight (g) (B).
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Fig. 3. Mean comparison of ultra-sonic wave duration effect on alpha amylase activity (umol g" min™) (A) and
total sugar (ng g"FW) (B) in purple coneflower germinated seeds.
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Fig. 4. Mean comparison of ultra-sonic wave duration effect on reducing sugars (ng g" FW) (A) and
non- reducing sugars (ug g" FW) (B) in purple coneflower germinated seeds.
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Fig. 5. Mean comparison of ultra —sonic wave duration effect on non-reduction to reduction sugars ratio.
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Table 3. Analysis of variance of traits hydrogen peroxide (H,0,), electrical conductivity (EC) Guaiacol

peroxidase (GPX) and catalase (CAT).

Sla e S5k

e
Mean square . i me
I3
VLS JSLE S culs O3 kST, if’ S.0.V
CAT GPX EC H,0,
ok ok ok Lﬁ)laz.;
0.0032 0.002 603.62 0.033%* 4
Treatments
o
0.00059 0.0001 119.9 0.0003 15
Error
Lo ) s 5
6.8 6.18 5.4 5.9 (hos) Sl 2

CV(%)

** Significant at 1% probability level.
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Table 4. Analysis of varianceof traits, Glutathione -S transferase (GST), polyphenol oxidase (POX) chlorophyll
a (chl a) and b (chl b).
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oLl
0.86 1.305 0.0012 0.0014 15 e
Error
G JUSPS Y-
132 12.4 438 5.89 (4)3) i o 2
CV(%)
VAN [P e Nt
** Significant at 1% probability level.
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Fig. 6. Mean comparison of ultra-sonic wave on duration effect hydrogen peroxide concentration (nmolg”
fresh weight) in seedling (A) and electrical conductivity of seed (uS m™) (B).
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Fig. 7. Mean comparison of ultra- sonic wave duration effect on activity of guaiacol peroxidase (nmol min'lg'1
FW) (A) and catalase (nmol min'lg'1 FW) (B)in purple coneflower seedlings.
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