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Abstract Article Info 

Background and objectives: Astragalus species are of considerable importance in 

Iran due to their uses in medicine, livestock fodder, and contribution to the national 

economy. Among these, Astragalus kahiricus is a native and well-adapted species 

thriving in the arid sandy regions of the country. Its resilience to harsh 
environmental conditions, combined with its nutritional value and ability to protect 

soil, makes it particularly valuable. However, many A. kahiricus populations suffer 

from poor establishment, often failing to progress beyond early vegetative stages 

and ultimately drying out. Seed priming offers a promising approach to overcome 

these challenges by accelerating germination and enhancing seedling tolerance to 

biotic and abiotic stresses during critical developmental phases. This study aimed 

to evaluate the effects of various priming treatments on the growth and performance 

of A. kahiricus. 

Methodology: The experiment assessed the impacts of hydropriming, 

osmopriming, and hormone priming on key performance indicators including plant 
height, ground cover percentage, biomass production, proline content, and 

carbohydrate content of A. kahiricus. Seeds from three geographically distinct 

ecotypes - Saghand, Robat Pusht Badam, and Robat Khan - were subjected to the 
following priming treatments: hydropriming with distilled water; hormone priming 

with gibberellic acid (GA3) at 125 and 250 ppm, salicylic acid at 100 and 200 mg/L, 

and ascorbic acid at 100 and 200 mM; and osmopriming with potassium nitrate at 

0.4%. The experimental design was a split-plot arrangement within a randomized 

complete block design (RCBD) with five replications. 

Results: Statistical analysis indicated significant effects of priming treatments 

(p<0.01) on carbohydrate content, ground cover percentage, biomass production, 

and plant height. All primed seeds outperformed the untreated controls across 

measured parameters. The Saghand ecotype treated with 250 ppm gibberellic acid 
showed the greatest plant height (26 cm) and biomass production (65 g/m²). The 

highest carbohydrate concentration (34 g/100 g fresh weight) was recorded in the 

Robat Pusht Badam ecotype treated with 250 ppm GA3, while the Robat Khan 
ecotype primed with ascorbic acid (100 and 200 mM) exhibited the highest proline 

content (3 mM/g fresh weight). Additionally, the Saghand ecotype achieved the 
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highest ground cover percentage (27%) under 250 ppm GA3 treatment. Overall, 

gibberellic acid priming at 250 ppm, combined with seed scarification, was 

identified as the most effective strategy for optimizing direct seeding and restoration 

of degraded dryland pastures using A. kahiricus. 

Conclusion: Priming treatments enhanced water uptake and metabolic activity in 

seeds, resulting in improved germination performance and greater physiological 

uniformity among seedlings. Specifically, gibberellic acid priming at 250 ppm 

significantly promoted seedling growth indices -including height, ground cover, 

biomass accumulation, and carbohydrate content- in Astragalus kahiricus. These 
findings suggest that seed priming, particularly with gibberellic acid, is an effective 

and practical technique to enhance establishment success and biomass yield of this 

valuable forage species under the stressful conditions typical of arid and semi-arid 
environments. 
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9 ����� ��,� (�[�  /%,G \8 L� ��CAstragalus kahiriqus ��	
���
 ��C��
	� �	]^� =U�  
Factor Source df Mean Square Sig. 

Height 

speices 2 658/152  0/114 n.s 

priming 7 485/502 0/00** 

R 4 271/118 151/0  

(Ea) 8 971/129 0/07 n.s 

speices * priming 14 99/7 01/0 * 

(Eb) 84 371/68  

Total 120   

Corrected Total 119   

Yield 

speices 2 633/1294 012/0 * 

priming 7 629/3388 0/00** 

R 4 154/422 202/0  

(Ea) 8 873/376 0/24 n.s 

speices * priming 14 72/64 05/0 * 

(Eb) 84 329/276  

Total 120   

Corrected Total 119   

Cover 

speices 2 433/88 0/117 n.s 

priming 9 286/546 0/00** 

R 4 200/61 203/0  

(Ea) 8 350/39 0/458 n.s 

speices * priming 14 54/87 02/0 * 

(Eb) 84 176/40  

Total 120   

Corrected Total 119   

Carbohydrate 

speices 2 558/41 0/380 n.s 

priming 7 948/488 0/00** 

R 4 946/52 298/0  

(Ea) 8 590/74 0/098 n.s 

speices * priming 14 54/87 01/0 * 

(Eb) 84 485/42  

Total 150   

Corrected Total 149   

Prolin 

speices 2 608/28 0/00** 

priming 7 570/0 0/29 n.s 

R 4 512/0 362/0  

(Ea) 8 306/0 0/7276 n.s 

speices * priming 14 56/0 04/0 * 

(Eb) 108 465/0  

Total 150   

Corrected Total 149   
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9 � ��	
���
 5�,%� S��# � �]� E�� % �C  
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 5�[��� 

)Cm ( 
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)g/m2 ( 

?<,
 "��� 

 (%) 

(��"	C,��B 

)gr/100grFW ( 

 _	0��
 

)Mm/grFW ( 

 3�V�� 

 6�8�Y� 250 
 �
��&� ��3& 26/6 a 65 a 27 a 22/3 abcd 1 bcde 

 �
��&� �& 23 abc 53/3 abcd 18/6 abc 20 bcdef 1 bcde 

 6���"8��100 
 �
��&� ��3& 20/3 abcdef 40/3 abcdefghi 15/3 abcdefg 17 bcdefg 1 bcde 

 �
��&� �& 20 abcdef 44/33 abcdef 15/6 abcd 15/6 bcdefg 1 bcde 

 \��G���* �
3�( 
 �
��&� ��3& 18/33 abcdef 45 abcdef 18/6 abc 15 bcdefg 0/66 cde 

 �
��&� �& 13/3 abcdef 32/33 abcdefghij 11/3 bcdefg 11/6 defg 0/66 cde 

 \��G���* �G��4/0 
 �
��&� ��3& 18/3 abcdef 41/33 abcdefghi 13 bcdefg 12/6 defg 0/66 cde 

 �
��&� �& 10/3 abcdef 22/3 defghij 12/3 bcdefg 14/6 bcdefg 0/31 e 

 6�8�Y� 125 
 �
��&� ��3& 17 abcdef 43/6 abcdefg 16/3 abcdef 16 bcdefg 0/31 e 

 �
��&� �& 5/3 cdef 13 fghij 5/6 cdefg 8 efg 0/31 e 

 6���"8��200 
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��&� ��3& 13/3 abcdef 31 bcdefghij 12/3 bcdefg 17 bcdefg 0/31 e 

 �
��&� �& 10/3 abcdef 22/6 defghij 8/6 cdefg 12 defg 0/31 e 
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 �
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