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     VI= MSH × Gp (%) ���������������  
 ���  

� ©Â§� Ä�]Y�� �{VI�� ,ÄÌÀ]� �yZ�MSH�
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��Z�Y� �]� É�Z»M� �Ì·Z¿M� �Y� ¶^«� ,|��{
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1 Mean Germination Time (MGT) 

 



��]�[YÂy�¾f�°��¦¸fz»�ÉZÅ��Á���ÌiPe���������  
 

��
�lËZf¿�hv]�Á� �

��Ä/¯�|¿{Y{�½Z�¿�ZÅ�Ã{Y{��¿ZË�YÁ�ÄË�ne�lËZf¿
��//]��~//]�[YÂ//y�¾f//�°��¦//¸fz»�ÉZ//Å�Z¼Ìe��//iY

Ä¿YÂm�cZÌ�Â�y��µZ/¼fuY�t����{�Z¼¯��~]�Ê¿���
ÊÀ »�|��{�d�Y�Ã{Â]��Y{��µÁ|m�����

��
�µÁ|m����É{Y�M�Äm�{�Á�cZ ]�»��Â¼n»e�dve�Z¼¯�Ê¿��Ä¿YÂm�cZ¨�P�[YÂy�¾f�°��ÉZÅ�Z¼Ìe��Ìi

�~]�  

Table 1. Sum of squares and degree freedom of Ferula Ovina germination 
characteristics under effects of seed dormancy breaking treatments. 

 �ÌÌ¤e��]ZÀ» �Äm�{
É{Y�M 

Ä¿YÂm�|��{Ê¿�  Ä¿YÂm�d����

Ê¿� 
��¾Ì´¿ZÌ»�½Z»
Ä¿YÂm�Ê¿�  

�~]�ÄÌÀ] 

Effects  DF Germination 
percrntage 

Germination 
Rate  

Mean 
Germination 

Time  

Seed Vigor 

       
Treat �Z¼Ìe 27 0.6511** 0.1234** 4589.1** 987627.9** 

Residual Z�y 84 0.0302 0.0295 3292.05 42422.4 

����t����{�É�Y{�ÊÀ »�Ã|ÀÅ{�½Z�¿�µZ¼fuY��d�Y�|��{���
** indicates significant at the  %1 probability level. 
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Table 2. Effects of different treatments on Ferula Ovina seed germination characteristics. 

ZÅ�Z¼Ìe YÂm�|��{Ä¿Ê¿�  �½Z»��¾Ì´¿ZÌ»
Ä¿YÂm�Ê¿���Á��  

Ä¿YÂm� d�����

�Ê¿���Á�
��  
�~]�ÄÌÀ] 

Treatments GP MGT (Day) GR (1/Day) SV 

H2SO4  (80%) 5 min 0 h 0 f 0 j 0 i 

H2SO4  (80%) 10 min 0 h 0 f 0 j 0 i 
Leaching 6 hours 1.25 gh 4.5 ef 0.013 ij 3.75 i 
Leaching 12 hours 1.25 gh 4.25 ef 0.014 ij 4.37 i 
KNO3 (0.3%) 72 hours 0 h 0f 0 j 0 i 
GA3 250 ppm 1.25 gh 4.5 ef 0.013 ij 3.12 i 
GA3 500 ppm 1.25 gh 6.25 def 0.010 ij 3.62 i 
GA3 1000 ppm 2.5 gh 9 cde 0.027 hi 8.25 i 
BAP (0.1 mg/L) 0 h 0 f 0 j 0 i 
BAP (0.25 mg/L) 0 h 0 f 0 j 0 i 
Prechilling 20 days 11.25 e 16.75abc 0.059 cdefg 51.9 gh 
Prechilling 35 days 30 c 13.31 abcd 0.075 bcde 222 b 
Prechilling 50 days 40 ab 9.78 cde 0.102 a 242.9 b 
Prechilling 20 days + GA3 250 ppm 10 ef 19.91 a 0.050 efgh 81.3 fg 
Prechilling 20 days + GA3 500 ppm 5 fgh 20.5 a 0.048 fgh 19.7 i 
Prechilling 20 days + GA3 1000 ppm 20 d 19.14 ab 0.052 efgh 118.4 de 
Prechilling 20 days + BAP(0.1mg/L) 3.75 gh 15.87 abc 0.035 ghi 6.87 i 
Prechilling 20 days + BAP (0.25mg/L) 1.25 gh 6 def 0.010 ij 5 i 
Prechilling 35 days + GA3 250 ppm 6.25 efg 12.75 abcde 0.092 ab 26.6 hi 
Prechilling 35 days + GA3 500 ppm 3.75 gh 9.5 cde 0.026 hi 4.37 i 
Prechilling 35 days + GA3 1000 ppm 6.25 efg 17.62 abc 0.057 defg 52.5 gh 
Prechilling 35 days + BAP (0.1 mg/L) 2.5 gh 9 cde 0.031 hi 11.5 i 
Prechilling 35 days + BAP(0.25mg/L) 18.75 d 12.67 abcde 0.082 abcd 126.9 d 
Prechilling 50 days + GA3 250 ppm 45 a 15.68 abc 0.064 cdef 245.3 b 
Prechilling 50 days + GA3 500 ppm 41.25 ab 12.10 abcde 0.084 abc 297.3 a 
Prechilling 50 days + GA3 1000 ppm 41.25 ab 14.62 abcd 0.069 bcdef 177.3 c 
Prechilling 50 days + BAP (0.1 mg/L) 21.25 d 12.65 abcde 0.080 abcd 87.9 ef 
Prechilling 50 days + BAP(0.25mg/L) 36.25 b 10.61 bcde 0.095 ab 235 b 
Control 0 h 0 f 0 j 0 i 

LSD 5.27 8.8 0.026 31.6 

GP)����,Ê¿��Ä¿YÂm�|��{�MGT���,Ê¿��Ä¿YÂm�½Z»��¾Ì´¿ZÌ»�GR���Á�Ê¿��Ä¿YÂm�d����SV��Ê»�½Z�¿�Y���~]�ÄÌÀ]|ÀÅ{���
 (GP) Germination Percentage, (MGT) Mean Germination Time, (GR) Germination  Rate 

and (SV) Seed Vigor. 
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Abstract 
Ferula ovina is a medicinal plant belonging to the Apiaceae family that can be used its dry 
forage as livestock fodder. This plant due to over harvesting�from natural pastures has been 
endanger to elimination. Ferula ovina seeds have a little germination due to seed dormancy.  
In order to break seed dormancy an experiment with 28 treatments in a completely 
randomized design with four replications in seed technology and Agricultural Research 
laboratories of Birjand University was carried out. Treatments were consisting of 6 and 12 
hours of  leaching, chemical scarification with sulfuric acid solution 80% for 5 and 10 min, 
Potassium Nitrate 0.3% for 72 hours, hormone treatments, Gibberellic acid (250, 500 and 
1000 ppm) and Benzyl Amino Porine (0.1 And 0.25 mg per liter), prechilling for 20, 35 and 
50 days at +5 °C temperature, and combined prechilling and hormonal treatments. Results 
showed that the effect of treatments on percentage, rate, mean germination time and seed 
vigor of Ferula ovina was significant (P≤%1). prechilling was an essential factor for 
dormancy breaking of Ferula ovina seeds. Hormonal treatments improved seed germination 
characteristics.  The best treatment for Ferula ovina seed dormancy breaking was 50 days 
perichilling with 500 ppm GA3 at +5 °C temperature. 
 
Key words: Seed population, Seed vigor, Prechilling, Medicinal plants. 
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