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Abstract:
Fababean (Vicia faba L.) is being investigated for its potential as a rotational crop with cereals in the
Northwestern region of the United States. Fababean is capable of a symbiotic relationship with
Rhizobium bacteria that can convert atmospheric nitrogen to a usable plant form, therefore decreasing
the demand for nitrogen fertilizer. Soil moisture stress is one of the most limiting factors affecting
fababean production in semiarid areas. The objectives of this research were to determine the effect of
soil moisture and soil nitrogen at various levels on fababean growth and yield.

Field experiments were established in 1982 and 1983. Main treatments of increasing moisture
(non-irrigation, low, intermediate and high irrigation) were applied with a modified line-source
sprinkler system. Moisture treatments were divided into subplots of applied nitrogen and non-applied
nitrogen.

Fababean roots penetrated to 135 cm in all irrigation regimes. Higher root density was found in deeper
soil layers in the non and low irrigation regimes compared to intermediate and high regimes. Plant
height, shoot dry weight, total plant N, seed yield, seed number pod-1, pod number plant-1, harvest
index, grain and total yield WUE were not affected by N application. N application inconsistently
affected 1,000 seed weight and leaf-water potential. Fababean utilized applied NO3- in preference to
N2 -fixation when NH4NO3 was applied. Plant height, shoot dry weight, total leaf-water potential and
total plant N increased with increased ET. Seed yield, harvest index and WUE increased in 1982 and
decreased in 1983 with increased ET. The decrease in 1983 was attributed to the short growing season
and the effect of moisture on delayed maturation. 
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�. �/�� �0�)�. �/�� �� �9���9 �2�5 �H �3 �3�D �H�3 �[

�J�T�� �3�1�J�T�2�J �� �1�� �2�D �� �9 ���	 �H�J �2
�. �/�	 �� �)�. �/�� �� �9���5 �D�G �J �2�H ���� �D�3 �2
�. �/�� �� �)�. �/�� �+ �� �� �1�+ �2�E �H �2�G �4�5 �5�9 �2
�. �/�� �3 �)�� �/�� �. �2�H���D �2�5 �H �3 �3�G �5�2 �2
�E�T�� �E�1�E�T�2�D �5�E���J �2�4 �5 �2�2 ���. �H�G �2
�E�T�2�H�1�E�T�2�3 �D�E���2 �D�H �4 �2�E �� �+�� �1 �H�5 �2
�� �/�� �3 �)�� �/�� �� �2�H���D �D�5 �2�G �2�9 ���� �� ��
�E�T�D�9�1�9�T�� �H ���1�� �D�J �2�D �2�4 ���+ �� �� �[
�9�T�� �5�1�9�T�2�G �	���1�� �� �� �3 �2�E �� �� �H�H �2
�9�T�2�2�1�9�T�2�9 �2�2���4 �D�5 �4 �2�E �9�9 �� �� �� �3 �4�� �. �� �5
�9�T�2�4�1�9�T�D�5 �� �1�3 �� �� ���� �2�2 �D�G �9�5 �D�9 �� �+ �4�+ �0 �0
�9�T�D�J�1�9�T�H�2 �O�� �5���E �D�9 �2�H �D�G �9�H �D�5 �J�H�0�G�5�4
�� �/ �� �	 �)�� �/�� �0 �1 �D���9 �� �� �4 �2�4 �0�� �D�D �. �� �4�. �� �0
�� �/�� �� �)�� �/�	 �� �2���E �D�9 �2�2 �2�3 �9�E �D�H �� �. �4�+ �+ ��
�� �/�	 �. �)�� �/�� �	 �9���D �D�3 �2�G �D�G ���� �D�5 �� �. �4�� �� �3
�� �/�� �� �)�� �/�� �� �+�1�� �D�9 �4 �2�4 �4�2 �D�D �� �. �4�+ �� ��
�� �/�� �+ �)�+ �/�� �� �5���E �� �. �3 �2�9 �9�9 �D�5 �5�2�0�5�E�2
�3�T�� �J�1�3�T�2�2 �2�D���9 �D�5 �E �2�J �E�3 �2�3 �� �3 �4�� �� ��
�3�T�2�D�1�3�T�2�9 �D�5���2 �2�G �6 �7 �?�E �+ �� �5�3 �2�2�0�J�4�9

�J�T�� �9�1�3�T�2�9 �D�9�2���E �D�D �9

�	 �+����

�2�J ���� �H�2 �5�2�4�0�D�5�D�"

�. �/�� �� �)�. �/�� �� �G �� �� �E �2�9 �[ �2 �[
�. �/�� �+ �)�� �/�� �� �G �D�2 �J �2�H �2 �2 �)
�E�T�� �J�1�E�T�2�2 �G �D�5 �4 �2�E �2 �2 �)
�E�T�2�D�1�E�T�2�4 �E���G �2�3 �E �2�H �[ �2 �2
�E�T�2�3�1�E�T�D�J �9���G �D�H �3 �2�E �1�9�1 �[ �[
�� �/ �� �� �) �0 �/�� �� ���� �8�� �D�H �2�2 �2�9�� �� �E�G �D�5�� �� �[
�9�T�� �H�1�9�T�� �3 �5���9 �� �. �2�G �2�4 �J�5 �2�4 �2�G�0�E�9�3�I
�0 �/�	 �3 �)�0 �/�	 �� �H�J���J �D�5 �2�G �2�9 �J�5 �2�4 �J�D�0�5�3�G
�9�T�2�9�1�9�T�D�H �G �D�9 �3�� �I �2�4 �J�5 �2�9 �. �� �4�� �� �+
�9�T�D�5�1�9�T�H�G �E���G�� �� �� �2�2 �D�G �J�9 �2�9 �J�2�0�9�3�D
�9�T�H�2�1�4�T�� �E �D���J �H�2 �2�D �D�D �J�E �2�E �J�G�0�2�2�E
�4�T�� �9�1�4�T�2�H �	�� �1�� �D�3 �2�5 �D�2 �J�J �D�2�� �� �0 �4�� �	 �� �5
�4�T�2�5�1�4�T�D�G �G �D�E �2�2 �2�3 �J�J �D�G �1
�4�T�D�2�1�4�T�D�9 �2�D���4 �D�9 �2�G �2�3 �J�E �2�9 �1
�� �/�� �� �)�+ �/�� �� �2�G���2 �� �� �2�G �2�3 �J�D �2�H �\
�3�T�� �5�1�3�T�2�G �9���E �D�H �E �2�J �J�G �2�5 �1
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�'�D�� �]�� �G���3�4

�2�3�4�H�� ���>�&���� ���� �O �� �3�� �]�� �1�D �5 ���H �� �X�� �G���5�5�>�� �1 �� �G���G�G�G�D�M�2

�I�D�J�G �H�D�G
�)�$
�H�3�G�� �5�E�G

��������������
�J�H�G �E�G�G
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�������� �2�3�4�H�� �'���&�'���!�����"�� �"�#���� �������'���+���� �)�(�� �2�4�� �������� �D�5�� �&�������"�!�0���'���!�&���,�"���������-��

�	�)�&���'�0�� �2�3�4�D�L�� �.�)�����'�-�!�� �������� �������'�����'�%�������)�����0�� �2�3�4�G���0�� �����"�#�)� �+�#�� �)�"�#���'�� �'���&�)�'�"�!�� ���������,���"����

�����,�'�����!������ �(���$���$�������� �����+���"���"�������� �+�'�)�=�"�#�� �=���"�#�� �����,�'�����!������ ���� �(���'�"�������"�-�� �K���'���%������ ���"�� �������0�� �2�3�9�4�L��

���������1���)�"�"�����+�#���%�� �������� �����)�-���1�C�)�����!�0�� �2�3�4�G�L�� �	�������#�0�� �2�3�4�G���0�� ���������� �������� �������'�<�� �K�2�3�9�9���� �������� �	�&�'�����"��

�������� ���'�����(�)�'���� �K�2�3�9�9���� �'���&�)�'�"������ �"�#���"�� �(���$���$�������� ���!�� �'�������"���������-�� �!�����(�1�!� �(�(���,�������"�� ������ ���D���1�(���>���"���)���� ���(��

���������'�)���%�����"������ �,�)�������"���)���!�� ���'���� �(�����)�'���$�������� �����(�(���'�����"�������� ���������'�)���%�����"������ �,�)�������"���)���!�� �%���-��

���,�,�)� ���"�� �(�)�'�������'�����$������ �'���!�&�)���!�����)�(���(���$���$�������� �"�)������ �(���'�"�������"�-��



�5�5

��

�	�#�)�)�"�� ���'�-�� �=�����+�#�"�� ���"�� �#���'�����!�"�� �����,�'�����!������ �3�H�� �������� �3�9�R�� ������ �2�3�4�D�� �������� �2�3�4�H�0�� �'���!�&���,�"���������-��

�=���"�#�� �����,�'�����!������ �������K�����+���� �4������ �	�������'������ �'���!�����'�,�#���'�!�� �#�������� �'���&�)�'�"������ �"�#���"�� �����,�'�����!������ ���'�'���+���"���)���� �����������!��
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�'�D�� �]�� �G���3�3
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