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� �� �DE�� .�F�G��C�<��� '.��(�Ben Hammauda et al., 

1995; Zahid et al., 2001�H)�I��"�J���$K������"�8�./���$L"���

8������
���������"�����������F�����DM��$��./���.�.�7��!�

$/�� ����/�.����#�"�����N�
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� '�� �"����@�9A�� 7�"� 8������ ��C�/

� '.�����7���P!��%�� #
$/�� �Q"����/�� �$K��� .����� $6

� #�"���� 2K1� #��� �N�
��� 
��(Farrukh and 

Mohammad, 1981� H)� $�� '.�� G��C�$K��� 3�>����

'./��
��!� 8������ �� '
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� 3�%���������!� .�(Ben Hammauda et 

al., 1995�H)Z"�?��6�'��=���!
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� '.�"��
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��!�8������TU�

@���$/����
�1���8[������� �2���� �\�����$�� ���� ��"

<���'.��G��C��C�/(�Rice, 1995H)���

������ �8�����(Sorghum vulgare var. technicum�)
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� 7
�%"��� �� Z;�� ��=>�� 2��.��!

(Jamshidi, 2003)������������
�'.��$��������
�R����!���

]^_T`]]� ��� Q�!�^a� b�#�9��� 7.�	��� ����� � 8�����

� $/&��� �� 
��
� c�-�� #�9��;�� ?��� $!� �5��� #�d��!�e
TTaU�

�f�=91����=>��?���<K��$!�#�9��;��?����g���������9�"

���.!��(Jihad Agriculture Management of Miyaneh, 

2010)� H� $����� �
<��!�5�%��
��
�� ����� � 8�������I���1�

� 7
�.>�� 3�-	�4�<��� $9:��� 3��+� H� #�
��(Mardan, 

2009�)����!��!��D�����
��
�!������ �8�������@���7�"

��"Q"��� �\�������$:�1� �R��1�S��� ��V/�$/�� �����/�

@���$L"����.�����"�7�"���G��C������D�����
��
'��=��

./�����"�8�� ����$K�������9K�!
���#����� H�	��#�����"��� '
��

(Valizadeh et al., 2010� )� './��
��!� �D�� �!
� '��=���$K��

�X�!���$5��$/�� ��!������ �8�����$K�����h� ��/����$6

$5���� ��� 
�A/� ��R.�� �3�e� $6����!�$�� ./
��/� 8[��� ��

X�!��!�$0��P���
�7�9���'./��
��!��D��$K��$5������"
��
��"�H

R�0,� R.�� �?�!� ?��� �
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�#�����"��(Latifi et al., 2010�)�'��=����./��
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�!� ����� � 8������ $5���$/�� �Q"��� C�/� �� �/��.���

$K��./
��/�G��C�� ���8.���$6� H'��=����$K�������"�8�./��

� ����� � 8�����"��� $�$�$/�� � �!�8.��� $�	��� .��� �� �/�

� ./
�!� './��
��!� ���0!(Hashemizadeh et al., 2010bH)�

�"����7���P!C�/����'
�!����
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�3�%�����'.���Y!�����������

�3�%�����?���<��
�!����.-!� ���P!�c��h������ '.��k�1�
���

<��� ?����$/�� �/����DM��<>�� ��� 7.-!� ��=>�� .��� ��
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� <�����7��

�'�NK����
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��).��'
�
����5�H�\�+�7��!

'��=��#
��/�p�F��9/����������� �"(Hettich Micro 22R, 

Germany�)��!lUUU�3.��$!�$P�5
��
���
�Ta�7��
��
�$P�5
�

TU�F9��� R��0��� $ �
�.�� '
� H�n��A�� �/�5�:� QA!

�<V�W� #����� $!� '.�� p�F��9/��TU��!� �� '.�� $9:��� �V/� �
�

�4P�� �
� #
��/� $:�g��<V�W�� 7�"aij� �a� ��aim�.+�
�� �

$!.�
�<�
(�Hanwen et al., 2007)�H� ���O!��!����/���mU�

� 3.�� $!� .+�
aij� ��!� ��;6� �� $P�5
�� �!� �K90���4P���


�.��<�����q�"��q����#��9��ZT�b�3.��$!`�$����$P�5
�

� �K�!
� ��!�>4�� �/�F�.g�./.�(�Lappalaeinen and 

Yeli-Matilla, 1999)�H�2��'�����?������:�+�OW��#��9��

�$/�"
��45��!�#��9�����9�[��7�9��\�J�@���
l�9/�����9�
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�
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� �a�����'��=�� �9�	!�<V�W� �� 7�"U� �aij� �a� �aim� ��TU�b

���$K���'��=�����"�8�./��.��$9A�����O!�7���H��
�Q����
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Table1. Analysis of variance of germination and initial growth related traits of barley affected by broomcorn shoot 

and root extracts 

S.O.V. Mean of squares (inhibition percentages) 

 D.F. Germination Radicle Coleoptile Fresh weight Dry weight 

Sampling stage (plant organ’s age) 3 84377.75**� 8843.08**� 13321.37**� 10765.39**� 8797.58**�

Plant organ 1 4770.59**� 10408.96**� 9054.18**� 9716.75**� 8783.92**�

Concentration 3 6593.72**� 14459.15**� 17985.25**� 42653.23**� 12156.02**�

Stage � Organ  3 1475.17**� 2714.61**� 1368.42**� 4249.35**� 809.34**�

Stage � Concentration  9 456.24**� 1416.01**� 1450.03**� 8663.8**� 908.75**�

Organ � Concentration  3 208.81**� 173.15**� 99.9**� 250.78**� 171.16**�

Organ � Concentration � stage 9 467.37**� 1273.84**� 1782.68**� 17314.5**� 1350.81**�

Error 64 61.57� 29.98� 24.07� 1167.52� 32.65�
C.V. (%) 9.60� 7.20� 6.80� 5.70� 7.40�

||�s��-�u4���
���
���9,���Tb������������������������������������������������������������������������������ ����� ��������������H�**: Significant at 1% probability level��
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Table 2. Broomcorn shoots and roots aqueous extract effect with different ages and concentrations on barley germination traits 

Plant 

organ��
Age 

(day) 

Concentration 

(%)�� Germination*�� Radicle 

length��
Coleoptile 

length�� Fresh weight�� Dry weight��

2.5�� 30.7 ± 11.5ef 35.4 ± 10.5b 8.5 ± 8.5b 27.9 ± 4.0b 26.4 ± 15.7b 

5�� 61.5 ± 17.6bc 53.0 ± 11.2b 16.1 ± 5.7b 34.2 ± 1.8b 48.1 ± 5.8ab 

7.5�� 100 ± 0.0a - - - - 
30��

10�� 100 ± 0.0a - - - - 

2.5�� 59.0 ± 17.6bc 68.6 ± 5.8a 49.4 ± 6.8ab 20.9 ± 3.9b 34.7 ± 10.2b 

5�� 100 ± 0.0a - - - - 

7.5�� 100 ± 0.0a - - - - 
60��

10�� 100 ± 0.0a - - - - 

2.5�� 100 ± 0.0a - - - - 

5�� 100 ± 0.0a - - - - 

7.5�� 100 ± 0.0a - - - - 90��
10�� 100 ± 0.0a - - - - 

2.5�� 69.2 ± 13.3b 10.9 ± 13.9b 23.4 ± 20.1b 58.9 ± 0.1ab 70.2 ± 11.6ab 

5�� 100 ± 0.0a - - - - 

7.5�� 100 ± 0.0a - - - - 

S
h

o
o

ts
��

120��

10�� 100 ± 0.0a - - - - 

2.5�� 22.2 ± 11.1f 14.3 ± 9.5b 7.8 ± 2.7b 15.2 ± 2.7b 22.2 ± 6.1b 

5�� 29.6 ± 6.4ef 15.4 ± 2.6b 12.2 ± 4.3b 19.5 ± 3.8b 29.7 ± 10.2b 

7.5�� 40.7 ± 6.4de 284 ± 4.7b 19.3 ± 3.1b 23.8 ± 2.0b 35.1 ± 6.3b 30��

10�� 51.8 ± 6.4cd 31.0 ± 2.1b 36.2 ± 5.5ab 28.3 ± 2.7b 43.2 ± 5.3ab 

2.5�� 50.0 ± 16.6cd 54.4 ± 4.0b 19.5 ± 1.1b 41.9 ± 4.6b 26.5 ± 3.6b 

5�� 66.6 ± 16.6cd 60.0 ± 1.5ab 37.1 ± 8.3ab 43.2 ± 1.9b 39.3 ± 3.1b 

7.5�� 100 ± 0.0a - -� -� -�60��

10�� 100 ± 0.0a - -� -� -�
2.5�� 71.4 ± 14.2b 17.4 ± 14.4b 35.0 ± 7.9ab 35.6 ± 21.4ab 58.5 ± 8.6ab 

5�� 100 ± 0.0a - -� -� -�
7.5�� 100 ± 0.0a - -� -� -�90��

10�� 100 ± 0.0a - -� -� -�
2.5�� 62.5 ± 12.5bc 13.7 ± 11.9b 19.6 ± 3.4ef 12.4 ± 5.2b 18.5 ± 13.9b 

5�� 100 ± 0.0a - -� -� -�
7.5�� 100 ± 0.0a - -� -� -�

R
o

o
ts

��

120��
10�� 100 ± 0.0a - -� -� -�

|�s���./��
��!�.+�
�3��+�$!�
�.���$�������
��./�9���\��>/��.���!H ��*: All data are in inhibition percentage ± standard deviation��

��-��\[91���./��
�k�9K��\��,�$��7
�.���#�9���"��
./��./�Z"��!�7��
��
In each column, data with common data label letter(s) are not significantly different. 
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Table 3. Analysis of variance of germination and initial growth related traits of barley affected by broomcorn 

foliage and root extracts 

Mean of squares 
S.O.V. 

D.F. Germination Radicle Coleoptile Fresh weight Dry weight 

Residue type (T)� 1� 1276.0**� 13871.0**� 2890.1**� 28925.9**� 19170.4**�

Sampling age (A) 1� 18984.3**� 10135.2**� 7398.7**� 9592.0**� 13627.9**�

Concentration (C) 1� 1276**� 9108**� 12196.3**� 20068.1**� 22662.7**�

T � A  1� 234.3*� 185.4ns� 3825.1**� 15483.8**� 27357.7**�

T � C  1� 651.0**� 961.9**� 203.3*� 15150.3**� 22258.9**�

A � C  1� 234.3*� 1293.00**� 126.7**� 23363.5**� 23506.3**�

T � A � C 1� 651.0**� 10076.0**� 10271.7**� 29386.0**� 23921.2**�

Error 16� 104.1� 83.9� 30.8� 1950.4� 243.9�
C.V. (%) 16.61� 17.4� 9.4� 55.52� 110.0�

||��|�s��-��u4���
���
���9,��T���ab���ns�s��-����W��������������
   ������������������**: Significant at 1 and 5% probability level and ns: non-significant 
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Table 4. Different ages of broomcorn intact and burnt residues’ aqueous extracts effect on barley germination traits�

Residue 

type�

Residue age 

(days after 

harvest)�

Concentration 

(%) 
Germination 

Radicle�
 length 

Plumule 

 length 

Fresh �
weight 

Dry �
weight 

5 100 ± 0.0a _ _ _ _ 
1 

10 100 ± 0.0a _ _ _ _ 

5 58.3 � 8.4ab - 7.2 � 11.4d 5.6 � 4.7c - 140.5 � 11.7c -148.1 � 34.4b 
Intact�
� 30�

10 100 ± 0.0a - - - _ 

5 33.3 � 4.6ab - 27.0 � 18.0b 0.37 � 8.9c 1.6 � 8.5a -15.7 � 13.6a 
1�

10 41.6 � 9.2ab 79.6 � 6.7a 78.9 � 2.8a 16.7 � 3.6a -14.6 � 6.7a 

5 25.0 ± 3.4b 12.8 � 8.4bc 39.2 � 6.1b 2.7 � 7.9a -2.4 � 21.9a Burnt�
30 

10 33.3 � 11.5ab 8.8 � 9.8c 46.6 � 10.1b - 21.5 � 26.2b -5.8 � 7.0a 
|�s���./��
��!�.+�
�3��+�$!�
�.���$�������
��./�9���\��>/��.���!���H       ������*: All data are as inhibition percentage ± standard deviation��
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�In each column, data with common letter (s) in label are not significantly different.�����
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Table 5. ANOVA of growth traits of barley seedling affected by 3-month of broomcorn foliage aqueous extract 

in greenhouse 

Mean of squares 
S.O.V. 

D.F. Root length Shoot length Fresh matter Dry matter 

Concentration 3� 511.5**� 343.6**� 151.1**� 74.9**�

Error 8� 13.3� 9.5� 5.3� 29.4�
C.V. (%) 18.8� 13.2� 7.4� 10.7�

||�s��-�u4���
���
���9,���Tb���ns�s��-����W������������������
����������������**: Significant at 1% probability level and ns: non-significant 
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Table 6. Effect of different concentration of three month broomcorn foliage  aqueous extracts on barley seedling 

growth in greenhouse�

Concentration (%) Radicle length Plumule length Fresh weight Dry weight 

2.5 6.2 � 4.9c 8.8 � 3.5c 22.2 � 2.0a 43.54 � 6.2c 

5 10.1 � 4.0c 22.5 � 0.9b 29.8 � 2.9a 29.8 � 2.9b 

7.5 23.6 � 3.3b 28.8 � 4.8a 31.9 � 2.1a 31.9 � 2.1b 

10 37.6 � 1.1a 33.5 � 1.1a 39.4 � 1.9a 39.4 � 1.9a 
|�s�����./��
��!�.+�
�3��+�$!�
�.���$�����
��./�9���\��>/��.���!���H       ��������*: All data are as inhibition percentage ± standard deviation��

��-��\[91���./��
�k�9K��\��,�$��7
�.���#�9���"��
./��./�Z"��!�7��
H��

������In each column, data with common letter (s) in label are not significantly different.����
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