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Table 1. Measured traits of the Seeds of Semirom, Damavand, and Zanjan Ecotypes.

Ecotype 3557
o Oy9e Slae £ o Aigles o5
Semirom Damavand Zanjan
(p5) 412 152 )59 4.18 4.32 411
1000 grain weight (g) ) ] ]
(1) 53 4y
84 91 90
Vigor index (%)
(1) adsl 38lez 2o yo 13 15 10
Primary germination percentage (%)

D) 258 o5l 99 99 98.5

Physical purity (%) ]
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Table 2. Analysis of variance for seed dormancy breaking treatments on some germination traits of

Astragalus cyclophyllus

RS ERWIS c c ... Sis -
5 alio 0 ) Js il ol il T b ey o
pyseL Y ol Total Mean Seefihng Seedling azalS
5.0V df germination ~ germination time height frf_:slﬁ Seedling dry
percentage weight weight
Ecotype (A) o555 2 177.73* 16.31%* 0.05%* 0.02"
o Sl CwSs sl les
Dormancy breaking 9 2635.90** 24.08* 1212.26%** 1.15%* 4.48 5
treatments (B)
S sl Lot x ST
JROUeY 18 381.38* 4.06™ 100.77%* 0.20** 0.66™
BxA
Error _zle;l slas 60 17.53 0.21 1.14 0.004 0.013
‘*"PC) é‘ﬁzg”'/")%f* - 8.22 8.94 2,01 7.93 10.03
<YV 0

A oo lad 1y (gl g né g oy ) Jlain] mhas (8 (6518 gixe oS 5 4 NS
**and ns., significant at 1% and not significant probability levels, respectively.
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Table 3. Mean comparisons of amphidiarthrodial ecotype and seed dormancy breaking treatments on some

germination traits of Astragalus cyclophyllus (in each column means having the same letter are not
significantly different from each other according to Duncan 0.05).

.. e » deioSle  wmls b 797 s
o~ Olgs Sl Hleus (2o,9) (55l9= Gay) isls> (el (;)é) (0)5) azls
T(_)tal . M.ean- . Seedling Seedling
Ecotype Dhormancy germination  germination S_eedhng Fresh Dry weight
breaking treatment percentage time (d) height (cm) .
%) weigh (g) (2
tl 20j 9.36a 4.03r 0.141 0.03 0
t2 20 8.44b 5.76 hi 04k 0.04 n
t3 64fg 4.61gh 5.51kl 1.15cd 0.14d
s t4 50.67ef 7.46 ¢ 5.89gh 0.94e 0.13d
t5 54.67¢ 4.21 hi 6.61c 094 ¢ 0.09i
Semirom t6 45.33fg 4.67gh 5.555k 0.59 hi 0.051
t7 51.33ef 3.19jk 4.84m 0.62gh 0.07 k
t8 51.33ef 4.01 hi 3.15¢t 0.52ij 0.091
t9 50ef 3.99 hi 6.89b 1.24bc 0.09i
t10 84.67 a 3.24jk 4.62n 149a 0.37a
tl 18.33] 8.26bc 398r 0.141 0.03 o
2 18.67 ] 5.33ef 4.55no 039k 0.04 n
t3 70bc 6.09de 6.57c 1.33b 0.17 ¢
sigles t4 66.67bc 7.83bc 737a 147 a 0.17 ¢
t5 68bc 4.13 hi 7.04a 144 a 0.14d
Damavand t6 53.33ef 6.28d 5331 0.71fg 0.081
t7 52.67ef 4.58gh 4.27pq 0.66fg 0.07j
t8 72.33bc 1.9m 3.12t 0.43jk 0.08i
t9 49.33ef 6.28d 6.34d 093¢ 0.1h
t10 67.33bc 4.76gh 395r 13D 0.28b
tl 18] 751 ¢ 443 op 0.171 0.04no
t2 34.67i 3.49ijj 6.23 de 0.69fg 0.06 Im
t3 68bc 4.83gh 6.01fg 1.08d 0.27b
ol t4 53.33ef 5.85de 5.63ij 0.67fg 0.091
t5 71.33bc 3.43jj 6.74bc 1.31b 0.13 e
Zanjan t6 37.67 hi 4.81gh 5.5kl 0.67fg 0.07j
t7 64.67 cd 2.53Im 5.72 hi 1.13d 0.12 f
t8 74 b 4.48gh 3.66s 0.74 £ 0.11gh
t9 43.33gh 5.24fg 6.12ef 1.07d 0.08i
10 33.33i 2.79kl 4.12qr 0.61gh 0.15d

2 le by pole s 59, Vot (SilSe (20l 5 sleni B3 e polo s 55, Vo (S o A et B weati (Lo )3 Sila g
Sl ot S (2ol led te i o oS b oo Sl s (Sl (20355 e Bs (ol 59, Vo (S
POV VRS VRTY-IPORIR VW R PR SO JES PULY FIPPY-R-RN) GRLIRVIPTRRVESIIR VNS WPV PORRRVOW | AR XA JESS PG 7 JPCSU RSP g ONA T
Fd 0 p S e B S sl SUlKe 2035l B oy ¥l Sl (SOl a0 il 5 jles by dids o

(o, Ve 20l prt
tl: Control, t2: Mechanical scarification+10 days stratification, t3: Mechanical scarification+20 days
stratification, t4: Mechanical scarification+30 days stratification, t5: Mechanical scarification + gibberellic
acid 400 mg/liter, t6: Mechanical scarification + gibberellic acid 500 mg/liter, t7: Scarification with sulfuric
acid 96% for 2 minutes, t8: Scarification with sulfuric acid 96% for 4 minutes, t9: Mechanical
scarification+2% potassium nitrate, t10: Mechanical scarification + gibberellic acid 400 mg/liter+20 days
stratification).
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Table 4. Analysis of variance of seed dormancy breaking treatments on the activity of a-amylase in the

Astragalus cyclophyllus.
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**significant at 1% probability level
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Table 5. Mean comparisons of amphidiarthrodial ecotype and seed dormancy breaking treatments for a-

amylase enzyme activity of Astragalus cyclophyllus (means having the same letter are not significantly
different from each other according to Duncan 0.05).

Dol T
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Ecotype Dormancy breaking treatment a-amylase (um/mg seed)
t1 713 e
2 6.51f
(30 e
t5 7.83d
Semirom t8 8.11d
t10 2399 a
tl1 542h
tl 559h
sigles t2 555h
t5 10.87b
Damavand t8 9.5¢
t10 9.05¢
t11 8.13d
tl 4.761
ol t2 5.63h
t5 7.61d
Zanjan t8 7.28d
t10 6g
t11 5.14h
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(t1: Control, t2: Mechanical scarification+10 days stratification, t5: Mechanical scarification + gibberellic
acid 400 mg/liter, t8: Scarification with sulfuric acid 96% for 4 minutes, t9: Mechanical scarification+2%

potassium nitrate, t10: Mechanical scarification + gibberellic acid 400 mg/liter + 20 days stratification, t11:
Dry seed).
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Extended Abstract

Introduction: Seed dormancy, as a technique to avoid environmental stress, is important in preserving
plant species and could be of various types including physiological, physical, morphological and morph-
physiological dormancy. Seed testa hardness is one of the main causes of dormancy in leguminous family
plants. A common method for breaking seed dormancy in leguminous plants is the use of scarification
treatments. Given that oxygen deficiency is a factor that induces dormancy, scarification treatments through
acceleration of gas exchanges, especially oxygen and carbon dioxide, can reduce seed dormancy and finally
increase germination percentages. In addition, priming with gibberellic acid can help dormancy breaking in
plant species that have physiological dormancy, finally leading to germination. Therefore, the present study
investigated seed dormancy and germination to find the most appropriate treatment for the elimination of
seed dormancy in three ecotypes of Astragalus cyclophyllus.

Materials and Methods: A factorial experiment based on a completely randomized design with three
replications was carried out at Agriculture Laboratory of Lorestan University in 2013. The first factor was
three ecotypes of Astragalus Semirom, Damavand and Zanjan, and the second factor was seed dormancy
breaking treatments. The applied treatments were: control, (mechanical scarification plus chilling time with
10, 20 and 30 days prechilling at 4°C, mechanical scarification + gibberellic acid at concentrations of 400 and
500 ppm for 48 hours, scarification with sulfuric acid 96% for 2 and 4 min, mechanical scarification and 2%
potassium nitrate for 72 h, mechanical scarification and gibberellic acid 400 ppm for 48 h and 20 days
prechilling. The measured indices included germination percentage, mean germination time, seedling length,
seedling fresh weight, seedling dry weight and alpha-amylase activity.

Results: The results showed that the interactions between seed dormancy breaking treatments and
ecotype were significant for all the traits. Based on the results of mean comparison, Damavand ecotype
exhibited better performance in terms of most of the traits studied, as compared with Semirom and Zanjan
ecotypes. Compared with the treatments applied, mechanical scarification plus gibberellic acid 400 ppm was
more effective in germination parameters and seedling vigor index. Mechanical scarification and gibberellic
acid 400 ppm for 48 h along with 20 days prechilling increased total germination percentage by an average of
67.68% in Semirom ecotype and was more effective in increasing the activity of a-amylase enzyme.

Conclusion: It seems that seed dormancy of Astragalus cyclophyllus is not of physiological type and
increased germination can be due to mechanical scarification in physical dormancy breaking and priming
effect of prechilling and gibberellic acid.

Keywords: a-amylase, Seed dormancy breaking treatments, Astragalus cyclophyllus

Highlights:

1- The effect of different dormancy breaking treatments on seed germination was investigated.
2- Alpha-amylase activity of Astragalus Seed increased under dormancy breaking treatments.
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