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G0Ri h�1 cd�20.6 f�1 ef�6 f�-02 

G10P h�1 cd�.0.6 f�1 d�202 a�8 

G10Ra g�301 e�30.- f�1601 fg�/0/ f�.02 

G10Ri b�805 b�-- d�601 a�504 de�203 

G20P a�504 cd�30.6 a�801 a b�805 bc�605 
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G40Ri d�/03��b��20--��c�301��a��204��b��4��

G = Genestein, P = Medicago Polymorpha, Ra = Medicago Radiate, Ri = Medicago Rigidula��

56R��6��9�<��*E�����Z��h���&�M*<
��y*V�.#�[W��V�8�����
L�8�E�j4�����8���Q���������$�����

��

���������/G��1����

#��.
C�^����9�:6��5#*<
6ArigidulaB�M�

�Ff	r�����8�E�(��2�(2�(���-(��*D6���������56!<"���*<60�*A�����

�5#*GGGG<�L9N��/GGGG��1���M. polymorpha�FGGGGf	r����

�*D6�*�$����N�F��A�56!<"���*<60�*A����?�����B@� 

��

GG#����GGa�5#*<
GG6A?q��-�<��GG���*GG<��@���/GG��1��

rigidulaB�M�����Ff	r�������(��*D6���������56!<"G���*<60�*A����

�5#*<�L9N�? � �<�����*<��@��/G��1��M. polymorpha������

�FGGf	r(�*GGD6�����GG#�*1�[GG$�V�56!<"GG���*GG<60�*GGA���GG�

?���GG���B@����Z<GG���*GG=�����.
GGC�^��GG��:<�GG��O#�:GGP�

�������uG��A�

G#��/G34���567�G,�8����O�&�c#�*�����256!<"��

�����OUA�
A�8*<
6A�.
C�^������_<C���������G61�eG	<U��8�GE

�

#��*6f��������:GP��u��A�����#�*1��E�������/G���#�

G#����Ga�O#�

.#F�������
0��B��

����/GG��1������GG61�9;�*GG<6�����GG3�����GG$���5#*<
GG6A����������

M. polymorphaFf	r�������(�*D6�����56!<"G���*<60�*A����

5#*<�L�����/��1�����61�9;�*<6�����3�����$��M. radiata��

�FGGf	r���(�*GGD6����GG��[GG$�V�56!<"GG���*GG<60�*GGA���GG���

?�������B@���������

G#��/34���567�,�8�������56!<"����������<��

������������*1�.
C�^���������Z&�
�6<��������1��0N�O#�:P��n���

F
1�B��

���

#��.
C�^����9�:6�������������:G6����*R#�GD#��GA��*1����Z&��

������������R<"GH�E���G61�9;�*G<6�����G3�����$���2�*1�*4W�����a

��������9�
���<HI�?�(��(�P@�B������9�:G6��56GA��G<HI���R<"GH�E

^���������������������G$������*G1�*G4W�����a�2�*1����Z&�2�*1�.
C�

���������E�
����61���9;�*<6�����3��B������a���.
C�^����9�:6�

��������������9�:G6��2

G#������*G1����Z&��A�56�{�E���*R#�D#��A�

#�

��2�*1�.
C�^�������������$������*1�*4W�����a���9;�*<6�����3�

�GG���A�������GG<HI���R<"GGH�E���GG61��?(��(�P@�B���GG$���

�6�����3���������������*1����Z&�2

#��.
C�^����9�:6���A���61�9;�*<

���������

G#���*G1�.
GC�^��G��9�:6��2

#�2���������*G1�*G4W�����Ga

���������9�
���<HI���R<"H�E?(��(�P@B������R<"GH�E�n#*Gk

T�A#��������*G1����GZ&���.
GC����G��9�:G6��56GA��?p-�(r = @�2

D
ow

nl
oa

de
d 

fr
om

 jd
as

.s
ha

he
d.

ac
.ir

 a
t 1

4:
35

 IR
S

T
 o

n 
W

ed
ne

sd
ay

 F
eb

ru
ar

y 
20

th
 2

01
9

http://jdas.shahed.ac.ir/article-1-29-fa.html


�56!<"���*6=>&?Genestein�@�*1�*A����#����������������������������������������������������������������������BBB�*"C9���D�E���8:#:�� 

 ��

�������8���*A�h��$�5#����#��*6=�&����E��9�
��
L��#�*1���E�
�

:6����*R#�D#�*A��#���*6=�&��*1�8��������61�����#�������AB��

��

�!�	����^\��"�����

�����������G��mU
G����G�N�F��A�i#�<��
A�
��&��A������
GL���*G1


��1�E�����*G1���`0������������h��G$�*#�G�����G#�������G��*A����G��

���G�Z��h���&����
<G����8���������
G��1����G�������8�GErigidula�M.�������

M. polymorpha��G��8*61��������h��$�����&���`0������

�/��1�
A�FH"�M. radiata�����8*<
G6A��#�G���&������GA�*G&*A�

�����34���567�,�8�������9;�*<6��F6HI&��/�������A������

#���B��
GL

������N�F��A�i#�<��
A�
������*R#��5633`��c��&����������*#���

��R0����E����A?�-����--B@��

�8���Q�<����/�������*1��*1�8���*A�

#��/34�����#��

�1� 9;�*<6�� F6HI&� �
��.#� /���#� 8�E�#��� *6=>&� 
0�����

���E�L����8�F�� B*#��h��*V��<���� /������M�C� ��� ��*1

8*<L�A�F60�ZP�eW�&�nH�2���� �E��*6C>&�u��A� ��K�� 
A

����;�*<6�� F60�ZP� OE�L� �� ��61� 

#�� 
A� 8*<L�A� ����

�����*1 ?�(@B.#��������� 2��N��L� �*1�.#���*3<����8*�

�� ��	L� [���� 2�E���C��b+�� 2*���:#�� ��� 8*<L�A� 9�

��� ���
L� ��&� �1�6�C� 2

#�� ^��
L� 8�E��&� 
A� ��6A�:#�

���[$�V����
L�8�E��&�9�������j63	&�/<���[6D
&����

?���B@���*A�9���D�E���56A���8�E?�((Q�@�8��������9�
�

� �*1�[6D
&��7��<A�� /	V*�� ��� �S#�� 
A�c6`��567�,?���	L

�� �� *���:#�� ��� 8*<L�A� 9���8�E��&� 
A� ��6A�:#�� b+



#��^��
L�@��A�

#��n�����j63	&����J������*L�eW�<����

���8*<L�A��*1B��

�*1� O#�:P�� u��A� 56!<"��� ��� ����<����F6HI&� �� �#��


��1� 9;�*<6��.#� /���#� 8�E�8���� ��� ���*A� ����� 
0��

F�������

#��/34���567�,� B�Ff	r�(�*<60�*A�����*D6��


A�FH"��56!<"������8*<
6A�*6=>&�56!<"���8�E���6&�*#���

�*1��#������$��
��1� 9;�*<6���.#� /���#� 8�E������ 
0��

F����O#���N� B�9�:6�����*1�.
C�^���������Z&�56!<"��

9;�*<6������� �#�X��.#� /���#� ����Y*<��� F`&� 
0��

��*������O#�:P�� ��2����� 9N� *6=>&� [60�� 
A� �T��<V�� 5#�� 
L

����#��J#*"&�1��0N��567�,�8����
A�8��#��F6��"V�
L�2�E

����2�������A� B�^���L�8*61�	��*=��OE�L�n����56!<"��

�*1�������

#��/34���567�,�8�����O#�:P���#����������#��

����E��?����-�@.��^�������3�������Z&�56!<"������ ����<��

�F6HI&� \�*�� 9���� �� �����O#�:P�� ��61� ��� ��� �*1�.
C

�*<6�����E�M�C�
D6��R�E�������[_P���a�����#������9;

F����*�������J#*"&����L?�-�@B���

Ff	r�����W���[A�3<��*=�����*A��56!<"���e	<U��8�E

�/��1�����9�
�M. polymorpha�Ff	r�����(������*D6��

�*1���`0����56!<"���*<60�����FH"��9;�*<6��F6HI&����#��

���A�*&*A��E���6&�*#���
A���F��B�5#������L�V�
	$�V�i#�<�

�Ff	r��������<���
L���A�(�*D6�������56!<"���*<60�������

567�,� 8�����O#�:P�� u��A� 2

#�� /34��� n����� �V� ��� *&

�*1��/��1�����#��M. polymorphaF�������� B�
A�
��&� �A

�*1�x�30��F6$�_C�
���#����56!<"����#���.#�8�E�2
0��

���=�� ��� 
L�F�1� 9��&�j�*&� �� �60�&� 9�:6�� 2����OE�L� *

c6`��
A�56!<"��

#��y�*a���2
<P�#�OE�L�5#�*A��A�9�:6��

�*1����OE�L�h���
A��#����A�#�B�/��1M. polymorpha����

�*1�*f������#���$���OE�L�
A�8*<
6A�F6��"V�29;�*<6��

� /��1� 
A� FH"�� 

#�� /34��� 8���rigidula�M.�9�
��

����2�E�5#�*A��A��<����/��1����56!<"�����M. polymorpha�

�*A�

#��/34���567�,�8���������*6=>&�OE�L����8*<
6A�*=�

�*1� 8����
A� FH"�� �X�N�O#�:P�� �� 9;�*<6�� F6HI&� �� �#��


��1�*#���F���
<�����E�B�*1����Z&�56!<"����������<�������E

���O#�:P�� ��61� ��� ��� �*1�.
C�^���� ���3���9������ 2�E�

I&� \�*���� ���� [_P� ��a� ��� �#��� ��� ��� 9;�*<6�� F6H

��� J#*"&� F��� �*�� ���E� M�C� 
D6��R�E���L?�-�B@�



#�� �1�6{6,� ��rN� 9���� 56!<"�����	�� ��� 567��� 8�E

������&�L����9;�*<6��F6HI&�8�*A�2j63	&�\�*��9������������

����9;�*<6���#�X��9�:6�����#���������8������������61����

D
ow

nl
oa

de
d 

fr
om

 jd
as

.s
ha

he
d.

ac
.ir

 a
t 1

4:
35

 IR
S

T
 o

n 
W

ed
ne

sd
ay

 F
eb

ru
ar

y 
20

th
 2

01
9

http://jdas.shahed.ac.ir/article-1-29-fa.html


���������	���
����
	���������	������������������������  

 �	

34��� 567�,���O#�:P�� 

#�� /�� �E�?-�B@����Z&� �� �#���L�

*<
6A��*1��2���� [$�V� 56!<"��� �*A��L� /�6<�� ��� 
L� �E

�^���F6HI&�9;�*<6�� �� ��
�� ���`��h��*V�/����/	6��A

9�E�61�9;�*<6���*D	�����[L�#�����A�
L�B. japonicum���


����� ��� [HW� ^���� ��� 56!<"������� *<
6A� ���� ���6&� ���

��A��#�X�N�FP�#��� ���8*<L�A��`63	&� ����� 2]f�����4A�
L�

����A���*L?�-�@B��

�8��*A� 8*<
6A� *6=>&� 56!<"��� 
L� ���� 9�
�� i#�<�

�*1����<H"����W���
A�FH"��Y�"V���W���9;�*<6��F6HI&����#��

� ����� ��*��
A����3��F��B�/��1���M. rigidula���� ����<���

�*1�O#�:P��u��A�:6��56!<"������#���$���2����9;�*<6��

�
L� 2��*�� 
A� 
��1� 5#�� *<
6A�F���3�� [60�� 
A� *=�� 5#�� ���

9�KP�:#��*<
6A�j�*&����60�&����9N��#����&�
A� �T��<V���E

c6`�� 
A� ��*�� O�&� c#�*�� ��

#�� y�*a���
A� FH"��


��1�F��� *R#�� 8�E� 5#�*A��A� 2gD�/��1� [�Z0�������������

M. rigidulaA�56!<"���O#�:P��
A��h���
A�

#��c6`��


/��1�M. polymorpha��������AB��1��0N����Z&�56!<"�����E


��1� ��� ���.#� /���#� 8�E�/�4��� 567�,� 8���� ��� 
L� 
0��

����F
L�

#��
��1�����������O#�:P��2�Y�"V�8�E��
A�*&

��*�2��� *<
6A� *6=>&� 5#������A� B�56A� 8�W� �� FHI�� s�H&��

��Z&���

#��5#�KP�:#��Ff	r���������� �#������ �*1���

?��@.��

F#�X�� ���������6	W�� c#�*�� ��� 
L�F���� ��X��� 9��&

�]L�V����� ������[_P�8��<A�� ���567�,�8�E���� 
L� 2�*�

�2F��� n����� �V� ��� *<�L� 

#�� /34��� 8���� �� ���A

���*�� 
A� ���3�� 
�6�� �� ���3�� ��W��� ��� 56!<"��� ���Z<��

.#�/���#����Z&�O#�:P��u��A�
0���2�*1�.
C�9���2�*1

F60�ZP����7���L�����*1���*1B��

��

h�#��� ���

�w �3E����6���� 2� B����� B�*A�M�C� �� ��E�e	<U��8�E���� *6=�&

�*1�2����2���
��1����9;�*<6��F6HI&����7��.#�
���#�8�E�


0���B*<L��
0���F�����8�B�F6A*&���R
����8����
L���D
���

Y����B�qq
`�$�B 

�w 2�3E����6����B2����\�28���=���B�����AN�e#*��8��6V��2B�

���QB�.#�/���#�
��1�
������������8��*A�56<"���*6=>&���

8����O�&� F`&� 
0���M�C� 567�,� B8����
L� ��	�� 
	��B�

-'�p�2�Qw����B��

�w ��2��S��M*&�B�� �B�[6"��<,����*A
���#��D#;�0�L��8�E�8�E

.#L� ��D
���� 2F�����8*<L�� 
����9�#�,� 29�*#�� 
0���8����


�2Y����F6A*&���R
��������B��

-w \� 2[1���� Bb� 2��,�.	�B��� �� B�b�U<��� ��F����� ��$�


���#�n����� ��W��� �� 
��1�.#�8�E�da���� �� J&�*�� ��� 
0��

�2��
L�J&�*�����X	R���h�363`&�/"����h���
<���29�*#��]#�

^�����/#*
��'�p�2qp��B 

 

 
 

5- Amini Dehaghi, M. and Modarres, S. A. M. 2003. 

Effect of root-zone temperature on morphology, 

growth and development, yield and components of 

annual medics. Australian Journal of Agricultural 

Research, 54: 917-921. 

6- Azizi, K., Amini Dehaghi, M. and Abbasipour, H. 

2004. Effect of different air and root- zone 

tempratures on nitrogen fixation and nodulations 

of annual medics. Journal of Agronomy, 3 (2): 

131-136. 

7- Bauchan, G. R., 1998, What are annual medics?. 

Proceeding of the 35th North American Alfalfa 

Improvement ConferenceB�

8- Blondel, J. and J. Aronson. 1999. Biologi and 

wildlife in the Mediterranean region. Oxford 

University Press. Oxford 

9- Bounejmate, M., Robson, A. D. and Beale, P. E. 

1992. Annual Medicago species in Morocco. II. 

Distribution in Relation to soil and climate. 

Australian Journal of Agricultureal Research, 43: 

751- 763.�
10- Clarkson, N. M., and Russel, J. S., 1979. Effect of 

temperature on the development of two annual 

medics. Australian Journal of Agriculture 

Research, 30: 909-916. 

 

 

 

D
ow

nl
oa

de
d 

fr
om

 jd
as

.s
ha

he
d.

ac
.ir

 a
t 1

4:
35

 IR
S

T
 o

n 
W

ed
ne

sd
ay

 F
eb

ru
ar

y 
20

th
 2

01
9

http://jdas.shahed.ac.ir/article-1-29-fa.html


�56!<"���*6=>&?Genestein�@�*1�*A����#�������BBB9���D�E���8:#:���*"C��������������������������������������������������������������� 

 

 �


11- Cocks, P. S. and Ehrman, T. A. M. 1987. The 

effect of geographic origin on frost tolerance of 

pasture legumes in Syria. Jornal of Application 

Ecology, 24: 673- 683. 

12- Cocks, P. S. 1992. Plant attributes leading to 

persistence in grazed annual medics (Medicago 

spp.) growing in rotation with Wheat.  Australian 

Journal of Agricultural Research, 43: 1106-1112.�
13- Cho, M. J. and Harper, J. E. 1991b. Effect of 

localized nitrate application on isoflavonoid 

concentration and nodulation-mutant soybean 

plants. Plant Physiology, 96: 1106-1112. 

14- Dalal, R. C., strong, W. M., Weston, E. J., Cooper, 

J. E., Lahance, K. J., King, A. J., and Chiken, C. J. 

1995.  Sustaining productivity of a Vertisol at 

Wara, Queensland with fertilizers, no-tilage, or 

legumes 1. Organic matter status. Australian 

Journal of Experimental Agriculture, 35: 903-913 

15- Ehrman, T. A. M., and Cocks, P. S., 1990. 

Ecogeography of annual legumes in dryland. 

Agronomy Journal, 63: 359-362. 

16- Francis, C. M., 1988. Selection and agronomy of 

medics for dryland pasture in Iran. Project 

Tcp/IRAN/6652. 235. 

17- Feng, Z. 1996. Soybean symbiotic signal 

exchange, nodulation and nitrogen fixation under 

suboptimal rootzone temperature. Department of 

Plant Science, McGill University, Montreal, 

Quebec. Ph.D Thesis. pp:220.�
18- Fyson, A. and Sprent, J. I. 1982. The development 

of primary root nodule on Vicia faba L. grown�at 

two root temperatures. Ann. Bot., 50:681-692. 

19- Hanson, C. H. 1988. Alfalfa improvement and 

production. Journal of the American Society of 

Agronomy, 39: 350-353. 

20- Hardy, R. W., Holstein, W. F., Jackson, E. K. and 

Burns, R.C. 1968. The acetylene-ethylene assay 

for N2 fixation: Laboratory and field evaluation. 

Plant Physiol., 43: 1185-1207.�
21- Heidari, S. A. H. 1994. Variation in the sensivity 

of nodulation and nitrogen fixation to nitrate in 

annual Medicago species. Ph.D. Thesis. Adelide 

University, Australia. pp: 179. 

22- Hekenby, M., M. Carmen Antolin and M. 

Sanchez-Diaz. 2006. Frost resistance and 

biochemical changes during cold acclimation in 

different annual legumes. Environmental and 

Experimental Botany. 55:305-314. 

23- Krall, J., Groose, R.W. and Sobels, J. 1996. Winter 

survival of Australian winter pea and annual medic 

on the Western High Plains. p. 237-240. In: J. 

Janick (ed.), Progress in new crops. ASHS Press, 

Alexandria, VA. 

24- Lee, M. T. and Wilson, G. L. 1972. The calcium 

and pH component of lime responses in tropical 

legumes. Australian Journal of Agricultural 

Research, 23: 45-53. 

25- Legros, P. and Smith, D. L. 1994. Root zone 

temperature sensitivity of nitrogen fixing and 

nitrate supplied soybean [Glycin max (L.) Merr. 

Cv. Maple Arrow] and lupin (Lupinus albus L.cv. 

Illtra) plants. Environ. Exp. Bot., 34: 117-784. 

26- Lynch, D.H. and Smith, D.L. 1993a. Soybean 

[Glycine max (L.) Merr.]Nodulation and N2 

fixation as affected by period of exposure to a low 

root zone temperature. Plant Physiol., 88:212-223.�
27- Obaton, M., L. Materon, M. Zaklouta and G. 

Gintzburger. 1996. Effect of low temperature on 

the nitrogen nutrition of annual medics: 

Preliminary results. In: Genier, G. and Prosperi, J. 

M. (Eds.). FAO/CIHEAM. Option 

Mediterraneennes, 18:103-112. 

28- Peters, N. K. and Long, S. R. 1988. Rhizobium 

meliloti nodulation gene inducers and inhibitors. 

Plant Physiology, 88: 394-400. 

29- Puckridge, D. W. and French, R. J. 1983. The 

annual Legume pasture in cereal- Ley farming 

systems of southern Australia: a review. 

Agriculture Ecosystems and Environment, 9: 229-

267. 

30- Pueppke, J. L. 1996. The genetics and biochemical 

basis for nodulation of legumes by 

rhizobia.Critical Review of Biotechnology, 16: 1-

51. 

31- Robin, G., K. Sulta-Tubeileh, M. Obaton and A. 

Guckert. 2005. Nitrogen fixation and growth of 

annual Medicago-Sinorhizobium associations at 

low termperature. European Journal of Agronomy, 

15:221-229 

32- Roughly, R. J. and Date, R. A. 1986. The effect of 

strain of Rhizobium and of temperature on 

nodulation and early growth of Trifolium 

semipilosum. Exp. Agric., 22: 123-131. 

33- SAS Institute Inc. 1997. SAS User,s Guide. 

Statistical Analysis Institute Inc., Cary, North 

Carolina. 1675�p.�
34- Shrestha, A., J. W. Fisk, P. Jeranama, J. M. Squire 

and O. B. Hesterman. 2001. Annual medics. 

Departmant of Crop and Soil Science. Michigan 

State University. 

35- Sultan, K., G. Gintzburger, M. Obaton, C. Robin, 

H. Touchane and A. Guckert. 2001. Growth and 

nitrogen fixation of annual Medicago-Rhizobium 

associations during winter in Mediterranean 

region. European Journal of Agronomy. 15:221-

229 

36- Sprent, J. I. and Minchin. F. R. 1985. Rhizobium, 

nodulation and nitrogen fixation. In: Grain 

Legume Crops, eds. Summerfield R. J. and Robert 

E. H. pp.115-143. Collins and Sons, London.�
37- Steel, R. G. D. and Torrie, J. H. 1980. Principles 

and procedures of statistics: a Biometric Approach. 

2nd Edition, McGraw-Hill, New York, NY. 633p. 

 

D
ow

nl
oa

de
d 

fr
om

 jd
as

.s
ha

he
d.

ac
.ir

 a
t 1

4:
35

 IR
S

T
 o

n 
W

ed
ne

sd
ay

 F
eb

ru
ar

y 
20

th
 2

01
9

http://jdas.shahed.ac.ir/article-1-29-fa.html


���������	���
����
	���������	������������������������  

 ��

38- Van, R. R. and Vanderleyden, J. 1995. The 

Rhizobium-plant symbiosis. Microbiology 

Review, 59: 124-142. 

39- Verma, D. P. S. 1992. Signals in root nodule 

organogenesis and endocytosis of rhizobium. Plant 

Cell, 4: 372-382. 

40- Zhang, F., and Smith, D. L. 1994. Effects of low 

root zone temperature on the early stages of 

symbiosis establishment between soybean 

(Glycine max (L.) Merr.) and Bradyrhizobium 

japonicum. J. Exp.Bot., 279:1467-1473. 

41- Zhang, F., and Smith, D. L. 1995. Preincubation of 

Bradyrhizobium japonicum with genistein 

accelerates nodule development of soybean 

[Glycin max (L) Merr.] at suboptimal root zone 

temperatures. Plant Physiol., 108:961-968. 

42- Zhang, F., Dashti, N., Hynes, R. K. and Smith, D. 

L. 1996. Plant growth promoting rhiobacteria and 

soybeab [Glycin max (L.) Merr.] Nodulation and 

nitrogen fixation at suboptimal root temperatures. 

Ann. Bot., 35:279-285. 

43- Zhang, F., Lynch, D. H. and Smith, D. L. 1995. 

Impact of low root temperatures on soybean 

[Glycin max (L.) Merr.] On nodulation and 

nitrogen fixation. Journal of Environmental and 

Experimental Botany, 35: 276-285. 

44- Zhu, Y., C. C. Sheafer, M. P. Russel and C. P. 

Vance. 1998. Dry matter accululation and 

dinitrogen fixation of annual Medicago species. 

Agronomy Journal, 90:103-108�
�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

 
 
 
 
 
 
 
 
 
 
 
 

D
ow

nl
oa

de
d 

fr
om

 jd
as

.s
ha

he
d.

ac
.ir

 a
t 1

4:
35

 IR
S

T
 o

n 
W

ed
ne

sd
ay

 F
eb

ru
ar

y 
20

th
 2

01
9

http://jdas.shahed.ac.ir/article-1-29-fa.html


�56!<"���*6=>&?Genestein�@�*1�*A����#����������������������������������������������������������������������BBB�*"C9���D�E���8:#:�� 

*Corresponding author                                                                                            email: Azizi_kh44@yahoo.com ��

Effect of Genestein Concentration on Nodulation and Nitrogen Content of Three Annual 
Medic Species in Low Root Zone Temperature�

 
Kh. Azizi

1,∗
, A. Dadekhah

2
 and S. Jalali Honarmand

3
 

 
1. Assistant Professor of Agronomy Department, Faculty of Agriculture, Lorestan University. 

2. Assistant Professor of Agronomy Department, Faculty of Agriculture, Ferdowsi University. 

3. Assistant Professor of Agronomy Department, Faculty of Agriculture, Razie University. 

 

Received: 07/10/2008 

Accepted: 22/02/2009 

 

 

Abstract 
Effect of different genestein concentrations on nitrogen content and nodulation in annual 

medics was studied; this research was done under controlled environmental condition at the 

20/25 
o
C day/night air temperatures and 5 

o
C low root zone temperature. Three annual medics 

species (Medicago polymorpha, Medicago radiate, Medicago rigidula) adapted to cold and 

temperate zones and 5 genestein levels (0, 10, 20, 30 and 40 µM) were considered in this 

study. The experiment was conducted in complete randomize block design, factorially 

arranged, with 3 replications. M. rigidula and M. polymorpha were superior than M. radiata 

for all measured traits. The mentioned species produced more nodules than M. radiata at low 

root zone temperature. Genestein increased nodulation and nitrogen content of annual medics 

at low root zone temperature. Also 20 µM genestein had the highest effect on nodulation and 

nitrogen content at low root zone temperature. Root dry matter, nodule number, nodulation 

and nitrogen content were increased in annual medics at 5 
o
C, by genestein application. 

Interaction between cultivars and genestein concentrations showed that M. polymorpha with 

20 µM genestein application was more efficient in most of measured traits than other species. 

So, using genestein could be helpful for increasing nodulation and size of nodules in regions 

with low air and soil temperature in the beginning of growing season. 

Keywords: Annual medics, Low root temperature, Nodulation, Nitrogen content,�Genestein. 
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