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$OOR]\PH�DQDO\VLV�RI�3LVXP�VDWLYXP�VVS��DE\VVLQLFXP�DQG�WKH�GHYHORSPHQW�RI�D�JHQRW\SLF�GHILQLWLRQ�IRU�WKLV�VXEVSHFLHV�
:HHGHQ��1�)��DQG� 0RQWDQD�6WDWH�8QLY���%R]HPDQ��07��86$�:RONR��%�� ,QVW��RI�3ODQW�*HQHWLFV��3ROLVK�$FDGHP\�RI�6FLHQFHV��3R]QDQ��3RODQG�� 7KH�$E\VVLQLFXP�SHD��3LVXP�VDWLYXP�VVS�DE\VVLQLFXP��$��%UDXQ��*RYRURY�����LV�HDVLO\�UHFRJQL]HG�E\�LWV�VWURQJO\�VHUUDWH�OHDIOHWV��SDUWLFXODUO\�IURP�QRGHV���WR������$V�LWV�QDPH�LPSOLHV��WKH�WD[RQ�ZDV�LQLWLDOO\�IRXQG�LQ�QRUWKHUQ� $IULFD� LQ� WKH� UHJLRQ� QRZ� IRUPLQJ� (ULWUHD� DQG� (WKLRSLD�� � 7KH� VHUUDWH� FKDUDFWHU� ZDV� VKRZQ� WR� EH�FRQWUROOHG� E\� D� GRPLQDQW� JHQH� LQ� FURVVHV� XVLQJ� WKH� OLQH� ���� � �:%+������ ������ � 6XWWRQ� LQLWLDOO\� JDYH� WKH�V\PERO�6HU�WR�WKLV�JHQH��EXW�:HOOHQVLHN������UHIHUUHG�WR�LW�DV�7G� DQG�ZH�ZLOO�XVH�WKH�ODWWHU�WHUPLQRORJ\���7KH�VXEVSHFLHV�DSSHDUV� WR�EH� LQWHUPHGLDWH�EHWZHHQ�3��V� VVS��VDWLYXP�DQG�3��V� VVS��HODWLXV� :LWK�WKH�IRUPHU��LW�VKDUHV�WKH�WUDLWV�RI�LQGHKLVFHQW�SRG��UHODWLYHO\�ODUJH�DQG�VPRRWK�VHHGV��DQG�D�UHODWLYHO\�WKLQ�WHVWD���+RZHYHU��3��V�� VVS��DE\VVLQLFXP� DOVR� LV�GRPLQDQW� IRU�$� UHFHVVLYH� IRU�XS� DQG�KDV� UHODWLYHO\� VPDOO� IORZHUV� DQG�SRGV�� DOO�FKDUDFWHULVWLFV�WKDW�DUH�IL[HG�RU�NQRZQ�WR�RFFXU�LQ�3��V� VVS��HODWLXV�DQG�DUH�RIWHQ�ODFNLQJ�LQ�3��V� VVS�VDWLYXP�$FFRUGLQJ� WR� /DPSUHFKW� ����� WKH� OLQH�:%+� ���� GLIIHUV� IURP� WKH� VWDQGDUG� NDU\RW\SH� E\� WZR� ������� ������WUDQVORFDWLRQV�� � 7KH� SUHFLVH� FKURPRVRPHV� LQYROYHG� LQ� WKHVH� WUDQVORFDWLRQV� QHHG� WR� EH� FRQILUPHG� EHFDXVH�/DPSUHFKW�EDVHG�WKLV�FRQFOXVLRQ�RQ�KLV�PLVWDNHQ�DVVLJQPHQW�RI�/H�WR�FKURPRVRPH�����+RZHYHU��ZH�GHILQLWHO\�REVHUYH� SDUWLDO� VWHULOLW\� LQ� WKH� )� DQG� ODWHU� JHQHUDWLRQV� IURP� FURVVHV� EHWZHHQ� WKH� $E\VVLQLFXP� SHD� DQG�QXPHURXV�FRPPHUFLDO�OLQHV�RI�3��V� VVS��VDWLYXP��XQSXEOLVKHG�UHVXOWV������ 5RVHQ������SHUIRUPHG�D�GHWDLOHG�VWXG\�RI�WKH�LQKHULWDQFH�RI�VHJUHJDWLQJ�FKDUDFWHUV�LQ�D�3��V� VVS��VDWLYXP�[�3�� V�� VVS��DE\VVLQLFXP� )� SRSXODWLRQ�� �+H�GHYHORSHG� WKH� IROORZLQJ�JHQRW\SH� IRU� WKH�3�� V�� VVS��DE\VVLQLFXP�JHUPSODVP�KH�XVHG��/H� OD�RU�FU\� WG� G� *S��SXU��$��$U��%��$P�:E��)D��6W��.��7O��3��9��%W��&S��6��P��)��,��5��3O��8�� ��1RWH�WKDW�5RVHQ�XVHG�WG�UDWKHU�WKDQ�7G� WR�GHILQH�WKH�VHUUDWH�WUDLW�EHFDXVH�KH�EHOLHYHG�WKDW�WKH�WUDLW�ZDV�LQFRPSOHWHO\� GRPLQDQW��� � 0RVW� RI� WKHVH� DOOHOHV� DUH� UHODWLYHO\� FRPPRQ� LQ� WKH� SHD� JHUPSODVP� DQG� DUH� QRW�SDUWLFXODUO\�GLDJQRVWLF�IRU�3��V��VVS��DE\VVLQLFXP� +RZHYHU��WKH�FRPELQDWLRQ�$��7G��G��8�LV�UHODWLYHO\�UDUH�LQ�WKH�SHD�JHUPSODVP�DQG�FRXOG�EH�XVHIXO�IRU�LGHQWLI\LQJ�WKLV�VXEVSHFLHV�LI�JHQHUDOO\�DSSOLFDEOH���:H�XQGHUWRRN�RXU�VWXG\�RI�WKH�JHQHWLF�GLYHUVLW\�LQ�3��V��VVS��DE\VVLQLFXP�WR�GHYHORS�D�PRUH�JHQHUDO�JHQHWLF�GHILQLWLRQ�IRU�WKH�WD[RQ�DV�D�ZKROH���+HUH�ZH�SUHVHQW�RXU�ILQGLQJV�EDVHG�RQ�D�VXUYH\�RI�WKH�JHQHWLF�YDULDWLRQ�DW����ORFL�LQ�SHD�DFFHVVLRQV�GLVSOD\LQJ�VWURQJO\�VHUUDWH�OHDIOHWV���
0DWHULDOV�DQG�0HWKRGV�$ WRWDO�RI����DFFHVVLRQV�ODEHOHG�DV�3��V��VVS��DE\VVLQLFXP�ZHUH�DQDO\]HG���7KHVH�ZHUH�REWDLQHG�IURP�WKH�86'$� FROOHFWLRQ� DW� *HQHYD�� 1<� �QRZ� DW� 3XOOPDQ� :$�� ���� DFFHVVLRQV��� IURP� WKH� -RKQ� ,QQHV� ,QVWLWXWH��1RUZLFK��8.� ���� DFFHVVLRQV��� DQG� IURP�:LDWURZR��3RODQG� ���DFFHVVLRQV��ZLWK�1RUGLF�*HQHEDQN�QXPEHUV���7DEOH� ���� � 0DQ\� RI� WKH� -RKQ� ,QQHV� OLQHV� ZH� H[DPLQHG� RULJLQDOO\� FDPH� IURP� WKH� 86'$� FROOHFWLRQ� DQG�UHSUHVHQW� GXSOLFDWH� VDPSOHV� RI� WKLV� JHUPSODVP�� � 7KXV�� WKH� PDWHULDO� ZH� H[DPLQHG� DFWXDOO\� UHSUHVHQWHG� D�PD[LPXP�RI����GLVWLQFW�3��V��VVS��DE\VVLQLFXP�DFFHVVLRQV���)RXU�DGGLWLRQDO�OLQHV��:%+�������:%+�������3,�������� DQG� 3,� �������� ZHUH� DOVR� LQFOXGHG� LQ� WKH� VWXG\� EHFDXVH� WKH\� GLVSOD\HG� VKDUSO\� VHUUDWH� OHDIOHWV��DOWKRXJK�WKH\�GLIIHUHG�LQ�RQH�RU�PRUH�ZD\V�IURP�WKH�QRUPDO�3��V��VVS��DE\VVLQLFXP�SKHQRW\SH���:�����LV�WKH�W\SH�OLQH�IRU�WKH�6HU�JHQH�DV�GHILQHG�E\�/DPSUHFKW�����DQG�KDV�ZKLWH�IORZHUV���:�����KDV�YLROHW�IORZHUV�EXW�DOVR�GLVSOD\V�WKH�'FR�SKHQRW\SH��ZKLFK�LV�DW\SLFDO��DOWKRXJK�QRW�XQNQRZQ��LQ�3��V��VVS��DE\VVLQLFXP�DFFHVVLRQV���3,��������ZDV�FROOHFWHG�LQ�(WKLRSLD�DQG�FRQVLVWHG�RI� �ZKLWH�IORZHUHG�SODQWV��VRPH�ZLWK� WKH�VKDUSO\�VHUUDWH�OHDIOHWV�DV�ZHOO�DV�VRPH�ZLWKRXW�WKLV�FKDUDFWHULVWLF���3,��������LV�D�3��V��VVS��HODWLXV�DFFHVVLRQ��D�GHULYDWLYH�RI�ZKLFK�ZDV�XVHG�E\�3RODQV�����LQ�KLV�PDSSLQJ�RI�WKH�JHQH�UHVSRQVLEOH�IRU�OHDIOHW�VHUUDWLRQ��� 7HQ� VHHG�ZHUH�JHUPLQDWHG� IURP�HDFK�DFFHVVLRQ��DQG�HDFK�SODQW�ZDV�VFRUHG� IRU����PRUSKRORJLFDO�FKDUDFWHUV��7DEOH������3ODQWV�ZHUH�LQLWLDOO\�JURZQ�LQ�WKH�JODVVKRXVH�XQGHU�ORQJ�GD\�����KU�GD\�OHQJWK��ZLWK�IOXRUHVFHQW�DQG�LQFDQGHVFHQW�OLJKWLQJ�VXSSOHPHQWLQJ�QDWXUDO�GD\OLJKW�DV�QHFHVVDU\��� �)LYH�SODQWV�IURP�HDFK�DFFHVVLRQ�ZHUH�VXEMHFWHG�WR�DOOR]\PH�DQDO\VLV�RQ�KRUL]RQWDO�VWDUFK�JHOV�XVLQJ����HQ]\PH�DVVD\V��
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ZKLFK� UHYHDO� SURGXFWV� RI� ���ORFL�� � $OOR]\PH� DQDO\VLV� ZDV�SHUIRUPHG� DV� GHVFULEHG� LQ�:HQGHO� DQG�:HHGHQ� ������ �3��VDWLYXP� VVS�� VDWLYXP� FRQWUROV�ZHUH� LQFOXGHG� RQ� QHDUO\� HYHU\�JHO�� XVXDOO\� FRQVLVWLQJ� RI� DQ�H[WUDFW� IURP� FY�� µ6SDUNOH¶� DQG�RQH� IURP� OLQH� 6ORZ�� � 7KH� ILYH�SODQWV� IURP� HDFK� DFFHVVLRQ�ZHUH� JURZQ� WR� PDWXULW\� DQG�VHHG�FROOHFWHG�IRU�IXUWKHU�VWXG\��� 6FRULQJ� RI� VHHG� FKDUDFWHUV�ZDV� SHUIRUPHG� ERWK� RQ� WKH�VHHG� UHFHLYHG� IURP� WKH�JHUPSODVP� FROOHFWLRQV� DQG� RQ�WKH�VHHG�FROOHFWHG�IURP�WKH�ILYH�SODQWV�� � 7ZR� WR� ILYH� VHHG� RI�WKLV� QH[W� JHQHUDWLRQ� ZHUH�SODQWHG�LQ�WKH�JODVVKRXVH�XQGHU�VKRUW�GD\�FRQGLWLRQV�����KU�GD\�OHQJWK�� DQG� WKH� SODQWV� XVHG� WR�REWDLQ�FRQILUPLQJ�GDWD�DV�ZHOO�DV�IRU�DQDO\VLV�RI��VHQVLWLYLW\�WR�SKRWRSHULRG�� � 'XULQJ� WKLV�VHFRQG� JURZ� RXW�� D� SRZGHU\�PLOGHZ� LQIHVWDWLRQ� RFFXUUHG�QDWXUDOO\�� DQG� DOO� DFFHVVLRQV�ZHUH� VFRUHG� IRU� VXVFHSWLELOLW\�WR�WKLV�GLVHDVH���

7DEOH�����7KH����ORFL�DQG�WKHLU�OLQNDJH�JURXS�DVVLJQPHQWV�RQ�WKH�SHD�OLQNDJH�PDS�
� /LQNDJH�JURXS� 0RUSKRORJLFDO�DQG�SK\VLRORJLFDO�ORFL� ,VR]\PH�ORFL�

, '��,� $ODWF��,GK�,,� $� /I� $DWS��)XP��3JPS�,,,� 'SR��/H��0��1S��5E� $DWF��$FS���*DO���/DS���/DS��,9� )D� $ODWS�9 %W��)V��5��8� $FS���(VW���1DJ��3JGF��3[��9,� (U���*W\��3O� $FS���3U[��9,,� 6Q� $DWP��$OGR��$P\��(VW���*DO���3HS���
3HS���3JGS��3JPF��6NGK��6RG�8QPDSSHG� � 3JN�

�

�2QO\�DOOHOHV�/I�DQG�OI�FRXOG�EH�GLVWLQJXLVKHG��5HVXOWV�� 9HU\� OLWWOH�SRO\PRUSKLVP�ZDV�REVHUYHG�ZLWKLQ�3�� V� VVS��DE\VVLQLFXP� IRU� WKH���� ORFL� VFRUHG�� �7KH�RQO\�GLIIHUHQFH� REVHUYHG� EHWZHHQ� 86'$� DQG� -RKQ� ,QQHV� VDPSOHV� UHSUHVHQWLQJ� WKH� VDPH� DFFHVVLRQV� ZDV� WKDW�

7DEOH�����3HD�DFFHVVLRQV�H[DPLQHG�LQ�WKH�VXUYH\��
� -RKQ�,QQHV�1XPEHU� 86'$�RU�1*%�1XPEHU� 2ULJLQDO�FROOHFWLRQ�GDWD�

�-,������ :%+����� 3DOHVWLQH��-,������� :%+������ (WKLRSLD��-,������� :%+������ (WKLRSLD�-,������ 3,�������� (WKLRSLD�-,������ 3,�������� (WKLRSLD�-,������ 3,�������� (WKLRSLD�-,������ 3,�������� (WKLRSLD�-,������ 3,�������� (WKLRSLD��-,������� 3,�������� (WKLRSLD�-,������ 3,�������� (WKLRSLD�-,������ 3,�������� (WKLRSLD�-,������ 3,�������� (WKLRSLD�-,������ 3,�������� (WKLRSLD��-,������� 3,�������� (WKLRSLD�-,������ 3,�������� (WKLRSLD�-,������ 3,�������� (WKLRSLD�-,������ 3,�������� (WKLRSLD�-,������ 3,�������� (WKLRSLD�-,������ 3,�������� (WKLRSLD�-,������ QRW�OLVWHG� 3URI�3HUULQR��,WDO\��-,������ QRW�OLVWHG� 3URI�3HUULQR��,WDO\��-,������ QRW�OLVWHG� 9,5������1RW�OLVWHG� :%+������ *DWHUVOHEHQ������1RW�OLVWHG� :%+������ *DWHUVOHEHQ������1RW�OLVWHG� :%+������ /HQLQJUDG������1RW�OLVWHG� :%+������ QR�GDWD�1RW�OLVWHG� :%+������ QR�GDWD�1RW�OLVWHG� :%+������ /DPSUHFKW������1RW�OLVWHG� :%+������ %XUVD��(WKLRSLD�1RW�OLVWHG� 3,�������� PDUNHW��(WKLRSLD�1RW�OLVWHG� 3,�������� 6\ULD�
�

�$FFHVVLRQ� LQ�SDUHQWKHVHV�ZHUH�QRW� LQFOXGHG� LQ� WKH�SUHVHQW� VWXG\��DOWKRXJK�WKH� UHVSHFWLYH� 86'$� RU� :%+� DFFHVVLRQ� ZDV�� DV� ZHUH� WKH� -,� OLQHV� QRW� LQ�SDUHQWKHVHV��
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3,�������GLVSOD\HG�D�G�'FR�SRO\PRUSKLVP��ZKHUHDV�DOO�-,������SODQWV�ZHUH�'FR� )URP�WKH�RYHU������ORFXV�[�DFFHVVLRQ� FRPELQDWLRQV� H[DPLQHG�� ZLWKLQ�OLQH� SRO\PRUSKLVP� ZDV� REVHUYHG� RQO\� LQ� IRXU� FDVHV� �'FR� LQ�3,��������3[��LQ�:%+�������DQG�)V�8�LQ�3,��������DQG�-,���������/RFL�WKDW�H[KLELWHG�SRO\PRUSKLVP�DPRQJ�WKH�3��V� VVS��DE\VVLQLFXP�DFFHVVLRQV�DUH�JLYHQ�LQ�7DEOH�����([FHSW�IRU�WKHVH�ORFL��D�FRQVHQVXV�JHQRW\SH�IRU�WKH�VXEVSHFLHV��FRQVLVWLQJ�RI�DOOHOHV�LQYDULDQW�LQ�RXU�VDPSOH�RI�WKH�JHUPSODVP��FDQ�EH�DVVHPEOHG��7DEOH������7KH�DFFHVVLRQV�FRQVLVWHQWO\�IRUPHG�DQ�LQLWLDO�IORZHU�DERXW�QRGH�����UHJDUGOHVV�RI�GD\OHQJWK���+HQFH��ZH�VXJJHVW�D�JHQRW\SH�RI�/I� VQ�IRU�WZR�LPSRUWDQW�IORZHULQJ�ORFL���8QLTXH�DOOHOHV�ZHUH�IRXQG�DW�WKH�ORFL�$FS��DQG�3JN� %RWK�DOOR]\PHV�ZHUH�IL[HG�LQ�DOO�DFFHVVLRQV�RI�3��V� VVS�DE\VVLQLFXP�EXW�ZHUH�QRW�REVHUYHG�LQ�DQ\�RI�WKH�����SHD�DFFHVVLRQV�ZH� KDG� H[DPLQHG� SUHYLRXVO\� ������ �$OOHOHV� DW� WKH� UHPDLQLQJ� ORFL�ZHUH� IRXQG�RXWVLGH� WKH� WD[RQ��DOWKRXJK�VRPH��SDUWLFXODU\�WKRVH�DW�$DWS� )XP� DQG�$P\��VHH�'LVFXVVLRQ���ZHUH�RI�OLPLWHG�GLVWULEXWLRQ�LQ�WKH�JHQHUDO�FROOHFWLRQ��� 7KH�IRXU�DFFHVVLRQV�WKDW�SRVVHVVHG�VHUUDWH�OHDIOHWV�EXW�GLIIHUHG�IURP�WKH�VWDQGDUG�PRUSKRORJLFDO�W\SH�IRU�3��V��VVS��DE\VVLQLFXP�GLG�QRW�FRUUHVSRQG�ZHOO�WR�WKH�FRQVHQVXV�JHQRW\SH���$OO�IRXU�OLQHV�ODFNHG�WKH�XQLTXH�$FS�DQG�3JN�DOOHOHV��DQG�RQO\� WKH�3��VDWLYXP�VVS��HODWLXV�SRVVHVVHG�WKH�$DWSE RU�WKH�$P\E DOOHOH�� �+RZHYHU��WKLV�ODWWHU�OLQH�GLIIHUHG�IURP�WKH�3��V��VVS��DE\VVLQLFXP��DFFHVVLRQ�E\�VHYHUDO�PRUSKRORJLFDO�FKDUDFWHUV��0��SO��'SR��6Q� DQG�WKH�VHUUDWLRQ�ZDV�VOLJKWO\�OHVV�SURQRXQFHG���:%+������DOVR�ODFNHG�EODFN�SLJPHQW�LQ�WKH�KLOXP�DQG�GLIIHUHG� DW� QLQH� RWKHU� LVR]\PH� ORFL� IURP� WKH� FRQVHQVXV� JHQRW\SH�� � $OWKRXJK� :%+� ����� ZDV� QRW� DV�

PRUSKRORJLFDOO\�GLYHUJHQW�DV�:%+�������LW�VWLOO�GLIIHUHG�IURP�WKH�FRQVHQVXV�JHQRW\SH�DW�QLQH�ORFL���3,��������

7DEOH�����9DULDWLRQ�DPRQJ�WKH�3��V� VVS��DE\VVLQLFXP�DFFHVVLRQV�H[DPLQHG��
� 9DULDQW�DOOHOH�DW�LGHQWLILHG�ORFXV�

$FFHVVLRQ� ' *DO�� /DS�� $ODWS� 3[�� 8� 3JGS� 3HS�� $DWP� $OGR� $P\�
&RQVHQVXV� G E� E� D� E� I��IV�X� D� D� D� E� E�3,�������� � � � � � 8�X� � � � � �3,�������� 'FR�G� � � � � � � � � � �3,�������� � � � E3,�������� � � � E3,�������� � F D� � � � � � �3,�������� � � � E3,�������� � � � � � � E D� �-,������ 'FR� � E� � �-,������ 'FR� � )V�8� � � � � �-,������ � � D:%+����� � � � � � 8:%+������ � F E�F� 8� � � � � �:%+������ � F F� � � � � � �:%+������ � F 8� � E� � � �:%������ � � � � � � � � � D D�:%������ � � � � � � � � � D D�

7DEOH�����&RQVHQVXV�JHQRW\SH�IRU�3��VDWLYXP�VVS��DE\VVLQLFXP�DFFHVVLRQV��
� /LQNDJH�JURXS� *HQRW\SH�DW�IL[HG�ORFL�

, ,GKF� ,,,� $DWSE� $��/I��)XPD� 3JPSD

,,,� $DWFD� 5E��P��KU��$FS�E� GSR��QS��/H�,9� )D�9 %W��5��3[�E� $FS�D� 1DJD� 3JGFD9,� $FS�F� JW\��(U���3U[�E� 3O�9,,� 3JPFE� 3HS�F� 6NGKE� 6RGE� *DO�D

8QPDSSHG� �3JNE
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	Results
		The four accessions that possessed serrate leaflets but differed from the standard morphological type for P. s. ssp. abyssinicum did not correspond well to the consensus genotype.  All four lines lacked the unique Acp1 and Pgk alleles, and only the P. sativum ssp. elatius possessed the Aatpb or the Amyb allele.  However, this latter line differed from the P. s. ssp. abyssinicum  accession by several morphological characters (M, pl, Dpo, Sn) and the serration was slightly less pronounced.  WBH 1414 also lacked black pigment in the hilum and differed at nine other isozyme loci from the consensus genotype.  Although WBH 1565 was not as morphologically divergent as WBH 1414, it still differed from the consensus genotype at nine loci.  PI 193584 also differed from the consensus genotype by a minimum of nine loci, although the mixture of genotypes in that accession made an exact comparison difficult.

