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ZÆ�Á��Á�{YÂ» 

�Ê�Y���º«�� �Á~]� ÄÌÆe� �Y��a������Y� ZËÂ�
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�µZ���{�d�¯�ÉY�]�Ê§Z¯��~]�ÉY�Y{�Ä¯�Ê¿ZÅZÌ³
�Ä¿Zz¸³��{�|¿Y�Ã{Â]�¹Á{�d�¯��Ìv»�Z]�ÃZ´�¿Y{

ÊÀ��� ¶Ë�Âf¯Z§� c�Â�� Ä]�s��� \·Z«� �{  
­Â¸]Ê§{Z�e� ¶»Z¯� ÉZÅ��µZ�� �{� �Y�°e� Ä�� Z]
�����|Àf§�³� �Y�«� d�¯� {�Â» .�Ê���]� dÆm

�É�Â��Ä]�¶¼ve�½Y�Ì»����Ã|»M�d�{�Ä]�`ÌeÂ¿�
�º«�� ÃY�¼Å� Ä]� Z»Z³� Ä �Y� ¦¸fz»� ÉZÅ� �{� �Y
�Äf¨Å��{�Ä¿Zz¸³��{��{�Ã|��d�¯�½ZÅZÌ³�,|ÅZ�

Ä���É�Â��d�¸£�Ä��Z]�ÃZ»�Á{�c|»�Ä]��Z]���,
����Á����µÂ»�Ê¸Ì»NaCl�|¿|��É�ZÌ]M .�dÆm

µÂ¸v»� ,½ZÅZÌ³� ÊËY~£� {YÂ»� ¾Ì»Ze�É�Â�� ÉZÅ
Ä]�Ä]� Äf§ZË� �ÌÌ¤e� |À¸³ÂÅ� ÊËY~£� µÂ¸v»� c�Â�

Ã{Y{�½ZÅZÌ³|� .� �Y�|À¸³ÂÅ�ÊËY~£�µÂ¸v»�/���
�¹�³MgSo4 �,7H2O�,�/���¹�³KH2PO4�,�/��

� ¹�³a2MoO4� ,2H2O� ,�/��¹�³  
CuSO4 2H2O� ,��/��� ¹�³ZnSO4 � ,7H2O�,  

  

�/��� ¹�³MnCl2 ,  2H2O� ,��/���¹�³
H3BO3� ,��� ¹�³EDTA� ,��/��¹�³FeSO4 �,
7H2O�,��/����¹�³K2SO4�,����¹�³CaSO4 �,
2H2O�� �{����� ÄfË|Ì�Y� Z]� �fÌ·�/���|�� ÄÌÆe

)� .(�µÂ�� cZ¨�� ,µÂ¸v»� �Z¼Ìe� ÃZ»� Á{� �Y��a
³�{Y| e�,Ä�Ë��µÂ��,Ä«Z��,ÃZÌ³��e�½�Á�,Ä�Ë��Ã�

�Á�Ä�Ë��®�y�½�Á� ,ÊËYÂÅ�d¼�«�®�y�½�Á
Ã�Y|¿Y�{�Â»�ÃZÌ³��Z»ÂÌ]d§�³��Y�«�É�Ì³ .Ã{Y{�ZÅ

¹�¿��Y�Ã{Z¨f�Y�Z]�É�Z»M��Y�§YSPSS�ÄË�ne�{�Â»�,
|Àf§�³��Y�«�¶Ì¸ve�Á.  
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¾ËÓ�Á�É�Â��¾Ì]�¶]Z¬f» �¦¸fz»�cZ¨���{� ZÅ

�|��{�®Ë�Á�lÀa�µZ¼fuY�t����{�Ê���]�{�Â»
Ê»�|�Z])µÁ|m �.(  

�cZ¨�� Ê»Z¼e� �{� É�Â�� ¦¸fz»� sÂ��
�{ÂmÁ�Ä]�Y��ÊÆmÂe�¶]Z«�Ê¨À»�cY�iY�Ê���]�{�Â»

{�ÁM .����ËY�§Y�Z]�{�YÂ»��j¯Y��{�Ä¯�É�Â��Ä]�t
ÊÀ »��ÅZ¯�É�Â��{�Â»�cZ¨��Ê»Z¼e��{�É�Y{
|»M� {ÂmÁ� Ä]� Ê���] )� µÁ|m�(.��h�Z]� É�Â�

Ê»� ÃZÌ³� ��Âe� [M� [~m� �ÅZ¯{Â� .��Àe
�[M� �Y|¬»�¾Ì]�µ{Z e�¾f§��¾Ì]� �Y�h�Z]�É�Â�
±�]� �Y� Ã|�� �§{�[M� Á� Ä�Ë�� �Y� Ã|��[~m�ZÅ

Ê»{Â� .±�]� [M� �Y|¬»� ÄnÌf¿� �{��ÅZ¯� ZÅ
Ä¿�Á�� ,d§ZË� |ÅYÂyÄf�]� ZÅ���¿Z���Âe� Á� Ã|�  
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�cZ¨�� �{� ¾ËÓ� Á� É�Â�ÃZÌ³� �e� ½�Á�� Á�d^�¿

�®�y� ½�Á� Ä]� Ä�Ë��®�y� ½�Ád¼�«ÊËYÂÅ�
�d�Y� Ã{Â]� �Y{� ÊÀ »)� µÁ|m� .(�d�Å� ¾Ì]� �Y

�¾ËÓ�,�{�¾ËY��Y�Ã|»M�d�{�Ä]�¾ËÓ�-��-��� 
 »� �ËY�§Y� ÉY�Y{ÊÀ�®�y� ½�Á� cZ¨�� �{� �Y{

Ä�Ë�,��{�°¸¼�� Á� ÊËYÂÅ� d¼�«� ®�y� ½�Á
d�Y�Ã{Â]��Z»ÂÌ].  

¾ËÓ� �{� �Y� Ã|»M� d�{� Ä]� ÉZÅ�����É�³
�¥ÔfyY� Ä«Z�� µÂ�� d¨�� �{� �¬§� Z»Z³� Ä �Y

|¿Y� Ã{Y{� ½Z�¿� �Y{� ÊÀ » .�Á� É�Â�� ¶]Z¬f»� �iY
�Ã{Â]� �Y{�ÊÀ »� Ä�Ë�� Ã�³� {Y| e�d¨�� �{�¾ËÓ

�d�Y)� µÁ|m�.(�ËÓ����¾Ì]� �{��Y� ¶�Zu� ¾
� ,Ä �Y� �{� ¾ËY� �Z¼Ìe� ¾ËÓ� -���-�����ÉY�Y{

ÊÀ »� �ËY�§Y�½�Á� ,Ä«Z�� µÂ�� cZ¨�� �{� �Y{
Ä�Ë��®�y� ,�ÃZÌ³��Z»ÂÌ]� Á� Ä«Z��®�y�½�Á
d�Y� Ã{Â] .� ¾ËÓ� ¾ÌÀr¼Å�-���-������{

� Á�ÊËYÂÅ�d¼�«�®�y�½�Á�cZ¨��d^�¿�½�Á
� ®�y� Ä]� Ä�Ë�� ®�y� ½�Ád¼�«ÊËYÂÅ��Z]

��Y{�ÊÀ »�¥ÔfyY�ÉY�Y{�|ÅZ�d�Y�Ã{Â] .�¾ËY��{
�¾ËÓ�Ä ·Z�»�-���-�����Ä«Z��µÂ��¾Ì´¿ZÌ»�Z]

�����Y{�ÊÀ »�¥ÔfyY�¾Ë�f�Ì]�ÉY�Y{��f»�Êf¿Z�
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ÊËYÂÅ 
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��   

��  a��/��  a��/��  a��/�  a��/�  a��/�  a��/�  a��/�  a��/�  

��  a��/��  b��/��  b��/�  b��/�  b��/�  a��/�  b��/�  a��/�  

��  a��/��  c��/��  b��/�  b��/�  b��/�  a��/�  b��/�  a��/�  

���   
��  a��/�� a��/��  a��/�  a��/�  a��/� a��/�  a��/� a��/�  
��  a��/��  b��/��  b��/�  b��/�  a��/� ab��/�  a��/�  ab��/�  
��  a��/��  c��/��  b��/�  b��/�  a��/� b��/�  a��/� b��/�  

���   
��  a��/��  a��/��  a��/�  a��/�  a��/�  a��/�  a��/�  a��/�  
��  a��/��  b��/��  b��/�  b��/�  b��/� b��/�  a��/�  b��/�  
��  b��/��  c��/��  c��/�  b��/�  b��/� c��/�  a��/� c��/�  

���   
��  a��/��  a��/��  a��/��  a��/�  a��/�  a��/�  a��/�  a��/�  
��  ab��/��  b��/��  b��/�  b��/�  b��/�  b��/�  b��/�  b��/�  
��  c��/��  c��/��  b��/�  b��/�  b��/� b��/�  b��/� b��/�  

���   
��  a��/��  a��/��  a��/��  a��/�  a��/�  a��/�  a��/�  a��/�  
��  b��/��  b��/��  b��/�  b��/�  b��/�  b��/�  b��/�  b��/�  
��  b��/�  c��/��  b��/�  b��/�  b��/� b��/�  b��/� b��/�  

�µÁ|m� -��cZ¨��¾Ì´¿ZÌ»�Ä�ËZ¬»�º«���� ¦¸fz»�É�Â��ÉZÅ��Z¼Ìe��{�ZËÂ�  

�,Ä �Y��{��Å��{��Å��{�Ä]Z�»�¥Á�u�,d¨�ÊÀ »�¥ÔfyY�{ÂmÁ�¹|��Ã|ÀÅ{�½Z�¿ Ê»��Y{ |�Z].  
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|¿Y�Ã{Â]�|ÅZ��Ä]�d^�¿ .¾ËÓ �ÉZÅ� -��� -����
�Á�-��� -�����ÉY�Y{��´Ë{�ÉZÅ�¾ËÓ�Ä]�d^�¿

�|ÅZ�� Ä]� d^�¿� �Y{� ÊÀ »� �ËY�§Y� ¾Ë�f�Ì]  
|¿Y� Ã{Â] .� ¾ËÓ� -���-����� cZ¨�� �{�µÂ�

Ä«Z��,ÃZÌ³��e�½�Á��Á�d^�¿�Á�®�y�½Ä]�Ä�Ë��
�®�y�½�ÁÊËYÂÅ�d¼�«��¾ËÓ�Á�-���-����
�cZ¨���{Ä�Ë��®�y�½�Á�,�d¼�«�®�y�½�Á

ÊËYÂÅ� ,�d^�¿�®�y�½�ÁÄ]� Ä�Ë���®�y�½�Á
�ÊËYÂÅ�d¼�«�ÁÊÀ »��ËY�§Y�ÉY�Y{��Z»ÂÌ]�Y{�

� |¿Y� Ã{Â]� |ÅZ�� Ä]�d^�¿)� µÁ|m� .(�Á� �YÂ¿Y|¿Z¿
�ZËZn¿Z»)��(�{�Z¬·Y�Z]�,�Ä¸¼m��Y�¦¸fz»�ÉZÅ����

�³�ZËÂ��ÄfË�YÁ�Á�¾ËÓ�|Àq�ÉÁ��Ä]�Z»Z³�Ä �Y�É
�Ä¯�|À]ZË�d�{�Äf§ZË��Æm�¾Ë|Àq�Ä]�|Àf�¿YÂe

ÊÀ »��ËY�§Y�ÉY�Y{�|ÅZ��Ä]�d^�¿�¶¼ve��{��Y{
�Äf�Y{�¹ÂÌÀ»Â·M� Á�­Zy�¾ÌËZa�ÄfË|Ì�Y��Àe�Ä]

|À�Z].   
� �{����Z»Z³� Ä �Y� É�³ �cZ¨��Ê»Z¼e� �{

ÊÀ »� ¥ÔfyY� {ZnËY� h�Z]¾ËÓ� ¾Ì]� �Y{�Ã|�� ZÅ
�Yd .��{� ¾ËÓ� Á� É�Â�� ¶]Z¬f»� �iY� ¾ÌÀr¼Å

� cZ¨�Ä«Z�� µÂ�� ,Ã�³� {Y| e�� ÁÃZÌ³� �e� ½�Á�
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� -���-����d¨�� �{�Ã�³� {Y| e (�ÉY�Y{� ZË
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Ê»� ½Z�¿�ÌiZe� º¯� Ä¯� |Å{��{� Ä �Y� �{� ¾Ë�e
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Ê»� Z»Z³ÄÀÌÆ]�ÉZÅ�Z¼Ìe�|¿YÂe�Ê]ZÌf�{�dÆm�ÉY
�ÃZÌ³��{�É�Â��¶¼ve�Z�Â�y�,[Â¸�»�cZ¨��Ä]

ZËÂ� |�Z] .  
  
  

 [
 D

ow
nl

oa
de

d 
fr

om
 jc

b.
sa

nr
u.

ac
.ir

 o
n 

20
26

-0
6-

22
 ]

 

                             7 / 10

http://jcb.sanru.ac.ir/article-1-119-en.html


           
abaaabbbbb

 

baaaaaaba

 

aaaababbabb

 

abaaababababab

 

aaaaabababab

 

abaaabbbbb

 

abaabbbab

 

abaaababababab

 

abaaababbabb

 

acaabcbbb

 

a

 

a

 

a

 

a

 

abc

 

ab

 

abab

 

a

 

c

 

a

 

a

 

acd

 

ab

 

ab

 

ab

  

a

 

bc

 

a

 

a

 

a

 

aba

 

ab

  

a

 

bc

 

a

 

a

 

bc

 

ab

 

b

 

ab

  

a

 

abaaabaaba

abcaaabcababab

 

abbccdecdbbb

 

ab

 

ab

 

aa

 

a

 

ab

 

a

 

ab

 

b

 

c

 

bcd

 

bcd

 

ab

 

bab

  

a

 

ab

 

a

 

ab

 

bc

 

ab

 

ab

 

ab

  

abab

 

b

 

abc

 

ab

 

ab

 

a

 

ab

 

bacedbab

babbcdecdbabab

 

abcdbcdbbcbbc

 

a

 

db

 

d

 

b

 

c

 

a

 

c

 

ab

 

abc

 

a

 

bcd

 

b

 

bc

 

a

 

bc

  

ab

 

bc

 

b

 

bcd

 

b

 

abc

 

ab

 

bc

  

ab

 

d

 

b

 

cdb

 

bc

 

a

 

bc

 

ab

 

a

 

b

 

abb

 

ab

 

a

 

ab

 

b

 

ab

 

b

 

abc

 

b

 

ab

 

b

 

ab

  

acd

 

ababc

 

a

 

aa

 

a

  

abcbcaabababab

 

aabab

 

a

 

ab

 

ab

 

bc

 

b

 

a

 

a

 

ab

 

a

 

ab

 

abc

 

a

  

abbcab

 

aab

 

ab

 

bc

 

ab

  

ab

 

ab

 

ab

 

a

 

a

 

ab

 

a

 

ab

 

a

 

ab

 

a

 

a

 

b

 

b

 

bc

 

b

 

b

 

cc

 

b

 

c

 

c

 

c

 

c

  

a

 

b

 

ab

 

a

 

ab

 

ab

 

bc

 

ab

  

a

 

bc

 

ab

 

a

 

ab

 

ab

 

ab

 

ab

 
 [

 D
ow

nl
oa

de
d 

fr
om

 jc
b.

sa
nr

u.
ac

.ir
 o

n 
20

26
-0

6-
22

 ]
 

                             8 / 10

http://jcb.sanru.ac.ir/article-1-119-en.html


�aÁÊ�Y���½ZÅZÌ³�sÔ�Y�Ä»ZÀ�Å /¹Á{�µZ�/ Ã�Z¼� � /�½Zf�]Ze�Á��ZÆ]���� .......................................................................................... ��    
 

�]ZÀ»  
1. Atak, C.C., I. Atak, S. Alikamanoglu, L. Acik and Y. Canbolat. 2004. Induced of 

plastid mutations in soybean plant (Glycine max L. Merrill) with gamma radiation and 
determination with RAPD. Mutation Res., 556: 35-44. 

2. Dellacruz-Torres, E. 2008. The role of mutation breeding on plant improvement in 
mexico. International Symposium on Induced Mutations in Plants (ISIM). IAEA-CN-
167.  

3. Dihert, E.J., M. Bijeriego and R.A. Olson. 1979. Utilization of N15 fertilizer by 
nodulating soybean isolines, Agron. J., 71: 713-723. 

4. FAO/IAEA. 2001. Grain legume cultivars derived from induced mutation and 
mutations affecting nodulation. Plant breeding and genetics section. No. 13.  

5. Hajduch, M., F. Debre, B. Bohmova and A. Pretova. 1999.  Effect of Different 
Mutagenic Treatments on Morphological Traits of M2 Generation of Soybean. 
Soybean Genetics Newsletter 26. URL http://www.soygenetics.org/articles/sgn1999-
005.html. 

6. Hardarson, G. And Danson S.K.A. 1993. Methods for measuring biological nitrogen 
fixation in grain legumes. Plant and Soil. 152: 19-23. 

7. Jorjani, E., M. Ebrahimi, F. Majd, M. Naseri Tafti and B. Naserian. 2004. The study of 
salt stress tolerance of irradiated calli in soybean (Glycine max. L.). Agric. Sci. Natur. 
Resour., Vol. 11(2). 

8. Katerji, N., J.W. Hoom Van, A. Hamdy, M. Mastrorilli and J.W. Van Hoom. 2000. 
Salt tolerance classification of crop according to soil salinity and to water stress day 
index. Agric. Water Manage., 43: 99-109. 

9. Khodadadi, M. And R. Omidbeigi. 2002. Effects of salt on growth, leaf water potential 
and protein value in two onion cultivars.  Agric. Sci. Natur. Resour. No. 4: 71-82. 

10.  Muthiah, A. R., J.G. Manjaya, T.S. Raveendran, P. Chezhian and V. Suguna. 2008. 
Drought tolerant m4 segregants of soybean cv. js 335 and co. International Symposium 
on Induced Mutations in Plants (ISIM). IAEA-CN-167. 

11.  Nandanwar, S.R. and J.G. Manjayya. 2008. Gamma rays induced mutation in soybean 
(Glycine max (L.) merr.) for resistance to moisture stress, root rot and collar rot. 
International Symposium on Induced Mutations in Plants (ISIM). IAEA-CN-167. 

12.  Oo, K.S. and N. Thi Lang. 2004. Genetic for salt tolerance in rice induced by 
mutagenesis. Agricultural Sciences and Technology. 4: 57-63. 

13.  Poljakoff-Mayber, A. and A. Meiri. 1969. The response of plant to chainging salinity. 
Final Technical Report. Heberew University / Volkani Institute Agric. Rec. Jerusalem. 
278 pp. 

14.  Tabosa, J.N.W., J.N. Colaco, O.V. Reis, J.B. Simplicio and F.M. Dias. 2007. Sorghum 
genotypes tolerant to soil salinity-Progenies developed under gamma rays doses. 
Journal of SAT Agricultural Research 5(1). 

15.  Tambe, A.B. and B.J. Apparao. 2008. Gamma rays induced mutations in soybean 
[Glycine max l. merill] for yield contributing traits. International Symposium on 
Induced Mutations in Plants (ISIM). IAEA-CN-167. 

 

 [
 D

ow
nl

oa
de

d 
fr

om
 jc

b.
sa

nr
u.

ac
.ir

 o
n 

20
26

-0
6-

22
 ]

 

                             9 / 10

http://www.soygenetics.org/articles/sgn1999-
http://jcb.sanru.ac.ir/article-1-119-en.html


  
Study on Salt Tolerance of Gamma Ray Induced Mutants in 032 Soybean 

Cultivar in Greenhouse Condition   

M. Kia1, N.A. Babaeian Jelodar2 and N.A. Bagheri3  

1- Former M.Sc. Student, Sari Agricultural Sciences and Natural Resources University 
2- Professor, Sari Agricultural Sciences and Natural Resources University 

3- Assistant Professor, Sari Agricultural Sciences and Natural Resources University   

Abstract 
     Study on salt tolerance of 35 lines derived gamma ray irradiation on 032 soybean 
cultivar (M2 generation) were conducted. Seeds of selected M1 lines were sown in 
greenhouse with 3 levels of sodium chloride (30, 60 and 90 mM) in sandy culture in 
factorial experiment on the basis of randomized complete block design with 3 replications 
in 2008. After 60 days salinity treatment, the traits of stem length, root length, root node 
number, plant fresh weight, dry weight of aerial part of plant, root dry weight and plant 
biomass were recorded. Analysis of variance indicated that there were significant 
differences between salinity, lines and interaction between salinity and lines. Also results 
showed significant differences in morphological traits. The observations showed the most 
extensive variation range was belong to 320 Gy dose of gamma ray. In this study, 10 lines 
were selected and they were tolerant to all salinity levels. These promising lines can be 
used as new germplasms to obtain new salt tolerance varieties in near future.  

Keywords: Soybean, Salinity, Gamma ray   
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