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��������Table 1. Name and origin of the studied 22 rice genotypes at seedling stage 

origin��genotype����number����origin��genotype����number��
IRRI ND125  12����IRRI IR82590-B-B-90-4  1��

Iran�Hasansaraei  13����Iran��Hasani  2��

Iran�Ghasraldashti  14����IRRI Usen����3��

Iran�Anbarbuilam  15�� IRRI IR60080-64A  4 

IRRI SAFR117  16����IRRI IR55423-01  5��

Iran�Domsorkh  17����Iran Bojar  6��

Iran�Dylamani  18�� IRRI IR83747-B-B-81-1  7 

Iran�Line30  19����Iran Tarommantaghe  8��

IRRI IR77298-14-1-2  20�� IRRI IR50  9 

IRRI IR66424-1-2-1-5  21����IRRI ICMP41  10��

Iran Dasht  22����IRRI IR83749-B-B-65-1  11��

 
�������������������������������������T��(E2$���+����3��DV�/	=+���

������������������������������������������Table 2. Contents of Yoshida nutrient solution 
density  (g.l-1) material  ��element 

365.5��NH4NO3��N��
142.4��NaH2PO4��P��
285.6��K2SO4��K��
469.4��Cacl2.H2O��Ca��
1296��Mgso4.VH2O��Mg��

macro��

6��Mncl3.4H2O��Mn��
0.296��(NH4)6MO7O24.4H2O��Mo��
0.14��ZnSo4.VH2O��Zn��
3.736��H3BO3��B��
0.124��CuSo4.5H2O��Cu��
30.8��Fecl3.6H2O��Fe��

47.600��C6H8O7.H2O��Acid Citric��

micro��
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��

��
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�������Table 3 - Analysis of variance for the studied traits in rice genotypes at normal condition��� 

                                                                                      mean squares�
root length��shoot length��root weight��shoot weight��D.F.��S.O.V.��

12.27** 6.25**  0.0006**  0.0001* 21��genotype 

1.28��1.11��0.00006��0.00004��44��Error 
6.98��11.79��14.47��16.86��C.V. (%)�

������*and**: Significant at 1% and 5%  of probability levels, respectively 

    ��T���WE�*+$��,����37�2#������/	01�X�	������YF$��6$�Z��2�����:�2#��	;��

      Table 4. Analysis of variance for the studied traits in rice genotypes at stress condition 

Mean-squares�
root length��shoot length��root weight��shoot weight��degree of freedom����

25.14** 16.35** 0.002**  0.001* 21��genotype 

1.25��0.38��0.00003��0.00001��44��Error 
5.63��5.307��6.38��4.197��C.V. 

������*and**: Significant at 1% and 5%  of probability levels, respectively 

                T���)E�*+$��,����37�2#������/	01��+K�	+���"�	[���6$� �#�Z��2�����:�2#��	;��

               Table 5. Means comparison for the studied traits of rice genotypes in normal condition 
root length 

 (cm) 
shoot length 

 (cm)���������������
root weight 

(g)��
shoot weight 

(g) 
��

22.66bcd 16.33a 0.092gh 0.097b IR82590-B-B-90-4 

17.33ji  9h 0.042k 0.041h Hasani 

18.33hij 8.66h 0.094g 0.054g Usen 

22.66bcd 11.3gf 0.123de 0.083d IR60080-64A 

23bc 11.66egf 0.097g 0.073e IR55423-01 

24b 11g 0.108f 0.064f Bojar 

21def 16.66a 0.113f 0.098b IR83747-B-B-81-1 

19.33fgh 11.66egf 0.068j 0.072e Tarommantaghe 

20.33gef 14.66b 0.133bc 0.098b IR50 

17.33ji  10.66g 0.098g 0.092c ICMP41 

21.66cde 12.66cde 0.097g 0.093bc IR83749-B-B-65-1 

18.33hij 13.66bc 0.083hi 0.072e ND125 

17.66hij 8h 0.074ji 0.053g Hasansaraei 

27a 12.66cde 0.191a 0.072e Ghasraldashti 

15.33k 11.66efg 0.096g 0.075e Anbarbuilam 

17.33ji  11.33gf 0.071j 0.083d SAFR117 

17.33ji  9h 0.084h 0.093bc Domsorkh 

18.3hij 11.33gf 0.128cd 0.097bc Dylamani 

20.66efg 12.33def 0.117ef 0.108a Line30 

16.66jk 13.33cd 0.083hi 0.098b IR77298-14-1-2 

19hig 8.33h 0.11f 0.053g IR66424-1-2-1-5 

22.66bcd 11.66efg 0.141b 0.074e Dasht 

                In each column, means with similar letter (s) are not significantly different at 0.05 of probability level�



��
��

�����������	
����	���������������	�����	����������������� 	!"#	$%&'(�R)

                T���RE�*+$��,����37�2#������/	01��+K�	+���"�	[���Z��2�����:�2#��	;�6$��

             Table 6. Means comparison for the studied traits in rice genotypes at stress condition 

root length (cm) shoot length (cm) root weight (g)��shoot weight (g) ��

22.66bcd 16.33a 0.092gh 0.097 b IR82590-B-B-90-4 

17.33ji  9h 0.042k 0.041 h  Hasani 

18.33hij 8.66h 0.094g 0.054 g  Usen 

22.66bcd 11.33gf 0.123de 0.083 d IR60080-64A 

23bc 11.66egf 0.097g 0.073e IR55423-01 

24b 11g 0.108f 0.064f Bojar 

21def 16.66a 0.113f 0.098b IR83747-B-B-81-1 

19.33fgh 11.66egf 0.068j 0.072e Tarommantaghe 

20.33gef 14.66b 0.133bc 0.098b IR50 

17.33ji  10.66g 0.098g 0.092c ICMP41 

21.66cde 12.66cde 0.097g 0.093bc IR83749-B-B-65-1 

18.33hij 13.66bc 0.083hi 0.072e ND125 

17.66hij 8h 0.074ji  0.053g Hasansaraei 

27a 12.66cde 0.191a 0.072e Ghasraldashti 

15.33k 11.66efg 0.096g 0.075e Anbarbuilam 

17.33ji  11.33gf 0.071j 0.083d SAFR117 

17.33ji  9h 0.084h 0.093bc Domsorkh 

18.3hij 11.33gf 0.128cd 0.097bc Dylamani 

20.66efg 12.33def 0.117ef 0.108a Line30 

16.66jk 13.33cd 0.083hi 0.098b IR77298-14-1-2 

19hig 8.33h 0.11f 0.053g IR66424-1-2-1-5 

22.66bcd 11.66efg 0.141b 0.074e Dasht 
                In each column, means with similar letter (s) are not significantly different at 0.05 of probability level 
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    Table 7. Present rice genotypes in each group in normal condition based on cluster analysis for agronomic traits  

Group2��Group 1��
Dasht����Bojar�� Ghasraldashti�� Line30�

IR60080-64A��IR55423-01�

IR82590-B-B-90-4� IR83747-B-B-81-1�

IR83749-B-B-65-1� IR50�

Hasani�� Domsorkh�� Hasansaraei���

Tarommantaghe��� Dylamani��� Anbarbuilam�

Usen��� IR66424-1-2-1-5� SAFR117  � ICMP41��

�ND125� IR77298-14-1-2�

 
 
��T���]E��2G�*+$��,���6#�3M����/	01�2!7I����YF$�O	7��2#��6$�Z��2�����:�2#��	 ;��

  Table 8. Present genotypes in each group in stress condition based on cluster analysis for agronomic traits 

Group3 Group 2 Group 1��
Ghasraldashti�� Dylamani�� 

Tarommantaghe��� Domsorkh�� IR82590-

B-B-90-4� SAFR117  � IR83747-B-B-81-1�

IR50�    ND125� 

IR77298-14-1-2� Usen�

Dasht����Bojar�� IR60080-64A���

�IR55423-01�

Line30�� Hasani��  Hasansaraei���

Anbarbuilam�� ICMP41�� IR66424-1-

2-1-5�
�

 
 
 



��
��

 ��	4�;���26;�Q���2#�34+!�,�5�6$�37�2#*+$��,����-�,�.������/	01:�2#��	;QQQ RR

 
������������������4�%E��2!7I����YF$���2G����((�6$� �#�Z��2�����3M����/	01�O	7��2#�:�2#�*+$��,���

Figure 1. Resulting dandrogram of cluster analysis for 22 rice genotypes based on the studied 
agronomic traits in normal condition 
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Figure 2.  Resulting dandrogram of cluster analysis for 22 rice genotypes based on the studied 
agronomic traits in stress condition 
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Table 9. Correlation coefficients between different seedlings traits and stress indices in the studied 
rice genotypes 

����Index�����������

TOL SSI MP GMP STI Level of 
stress��traits��

xx0.703 x0.533��xx0.938 xx0.915 xx0.58��normal 

-0.097 -0.296 xx0.866 xx0.895 x0.503 stress 

Root length��

xx0.8 0.417 xx0.966 xx0.943 xx0.721 normal 

0.241 -0.094 xx0.912 xx0.88 xx0.825 stress 

Shoot length��

xx0.865 x0.459 xx0.946 xx0.877 xx0.893 normal 

0.059 -0.418 xx0.761 xx0.883 xx0.852 stress 

Root weight��

xx0.922 0.238 xx0.964 xx0.907 xx0.888 normal 

0.198 -0.111 xx0.708 xx0.857 xx0.859 stress 

Shoot weight��

                   *and**: Significant at 1% and 5% of probability levels, respectively. 
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Figure 3. Cluster analysis for the studied genotypes based on stress tolerance indices in root 
length with WARD method 
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Figure 4. Cluster analysis for the studied rice genotypes based on stress tolerance indices 
in stem length with WARD method 
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Figure 5. Cluster analysis for the studied rice genotypes based on stress tolerance 
indices in root weight with WARD method 
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Figure 6. Cluster analysis for the studied rice genotypes based on stress tolerance 
indices in stem weight with WARD method  
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