
 ����� ���	 �	 
�� � �� ����� ��� ����	 ��	�� ���� ����� � ��������  ��!   (Cucumis melo Gr. Inodorus)   �"�#� �$��%1*- �)*+� ,�-. "��2- 0��	 1���3   :������ 	���
21/05/1396  � 	���
 :����17/09/1397   �����   ����� ��	
 �	�� ������� �� ��� ��
  ��
 ����� ��� �����  ��!"  ��Cucumis melo Gr. Inodorus   #�$� ��� ���� �� �	�� %& '( �� )�* ���+ �� �,-  �� �.#��/5 ����� ��� # ��	
  �.��1+ 2�3
� ���4/ / �5/ �6�� ��78 �9:�  �/ (����  �
�/��))��
 =���/ ��78 ����15 ,��#  : ��&85  ,��#A� ��30  ,��#: ��&70  ,��#E F ��
  � ��      )�$/ G% H��I$	�� .,$"I.�6 ���$� (��,$K ��	.�+  �"K��9. ��L81/5    (2�$6 )N	�43/0    )�$	�� �$/ G% H��I$	��  ���� ��� �# ���P6�� (2�695/1       =$���/ �$� �
�/�$� �$�� �# (2�$615٪  : �$�&85٪ �$ ��  G% H��I$	�� A )N	�39/0 )�	�� �3:  (2�688/1 �9�   =���/ �� (�I��30  ,��# : ��&70   ,$��#       R$�.�9� ��$��I5  H��I$	�� A��$�� �$�� �# �$ ��a )77/8 �9�  ),���"/���  (�/ G% �# 2�6 �� 2�65/79 �9�   =���/ �� (�/ G% �# 2�6 �� 2�630  ,��# : ��&70  ,��# ���� ��� �# � ��  ����I5  H��I	�� R�.�9�b )13/77 �9�  )R� R�.�9�  (�/ G% �# 2�6 �� 2�642/82 �9�   =���/ �� (�/ G% �# 2�6 �� 2�630  ,��# : ��&70   ,$��#   �$�� �# �$ �� )�T�K U��- H��/F�� .,- �,L�	  �
�/��31/0 ��7V G� % H�W
��  H��IX�  (%� �� #�,�/ )2/3  =���/ �� (%�30 �# ,�: ��&70   ,$��#   �$ �� �"�  Y(I�� G,�  �� ��#15  ,��# : ��&85   ,��#���K ��� H��I	��  � �� )29/4 �9�  ���K ���/�� H��IX�  (�I  )77/7 �I
�K    =$���/ �$� (�I 30  ,��# : ��&70  ,��#)Z�� #�,�/ H��IX� ., & �K,� � ��3�"�  ���/ G,� �"K��9. E F ��
 �# ( �� ��# =���/   ��$L15   ,$��#  : �$�&85   ,$��#   � ��30  ,��# : ��&70  ,��#�6[� HI.�� #�\7� G�4 � �W
��� A]�� %& H�� ^��I
 .,- �,L�	  � ��    �$�� �$� ����  �
�/�� 2���� ��	
 �X� ��L E F ��
 �� �P��_  �#  � ��  ��& ��L��
 ��\���/ #����� .#�� ��,K ��	.�+  �"K��9. ��L     �`� A��
 a�* A�
�/�� :�,�9� ��L A���� ��
 �����    ���	� 1      �����(Cucumis melo Gr. Inodorus)   ��$�  ��\$K N� �� R6 �� ���P4� b"c N/ ���L b"c # ��  ���+ N� �� ��    �$K�  A�d�: e�: �# G& ���3/ ��f4/ g� H��IX7 �-�� ��_IP  �1�   G& ��	
 ,���/ �� �  ),-��34(. �	
�  �� ����� �  G��/ �#�
���  ,���/  �* %� b+ G,- ���� ,-� ��#     ���$ # h���$- G,$- ,T�P  ��  A#�%& ��i.  G�4  �� �9�� �# �-���T��   R_I"  #��   �/��$� �#  �� �	
���K ����# �	�� A�45   ���K �� =K�"  �3: �� ��� ���L    �$� G& e�_I
� A,-�� Z�� %� �\K�"  j�K    ���$XL ��I$	�� �$�_.� #�� ,L���)23 .( ���5  h���-     �`�$
� H� �$/ R$��# �$� A��
 �9Xc %�                                                 1 A2  3-  ]
�# ]
�#   ���#�IK� A,-�� �I�� &     A�
�$\l�� 2�$9T ��$6 ,-�� �I�� &  �K#�. ��W	
�# A�%��	� �,4	
�#,7	   )*- e�nP  �,"P��
        : Email: azadeh_rashidi@yahoo.com(  DOI: 10.22067/jhorts4.v33i1.66168 2�,
� ��K�/ A�I"K�I. ���� %��
 #��    �$	�� ��,�  �	
 a9Io  ��L �  ���� ����/ �5/ �� G&  ,L#  �$�  ����� G#�� =K�" �
 ���� �# �  �c��  e(I�� �� G�L��6 ,-� A]�� h�5  �# G& ��X�  #�$-)7( . ��
 ����� �# G�L��6 ���WoK�+#�49XT �� A  �$
�,W
�    ��I"$K�I. ��$L R�.�9� ,"
�XL A�L �"/����H�9��4�.  �L,� �L2 �
�,W
�     �,$
��6 ��$L 2���I�. ,"
�XL ��
 2���Ip��� A�L H�+�/�I.  �L �L3    #��# �WI$P�  G��� �
�,W
� �����. a�* ��i: �# �,- #�� ��L Io  ��L   A��$
 a$9 �K� �W�,4� %� ���I )11 17 .(     �,$- G��$\c ��$!"  �$� G�"� �/   G�I$P % ����)R�. G�qXL �����- R��# �� ��
 =K�" �
  H���+   A��$�� ���$L  ,"
�XL ��c h���- �� �-�� �F�� ����/ A(��7� R���)���K ,"
�XL �/�3��\K g��+ h�5  �#39     �$9��� �$9� A�L�$� ( �c�6 )�W
�.14 22)G�5�� A(38�X�# R�9.  ( )��21 r��"  ���� %� (                                                  2- Chlorophyll, Carotenoid, Phycobilin 3- Phytochrome, Cryptochrome, Phototropin ����� ���	
�� ��� (������� ����� � ���)   ���33 �����  1  ��"� 1398%   .51-41 :�+�� 4730 - 2008  Journal of Horticultural Science  
Vol. 33, No.1, Spring 2019, P. 41-51 
ISSN: 2008 - 4730 



42     ��� ����� ���	
�� ���  (������� ����� � ���)33   �����1 ��"�  1398  E F ,"
�XL �T�"�  ��
  h�5  �# ��,K ��	.�+ ��  �"K��9. ��L ��X�  ����� #�\7� �!
 %� �I\f  ^��I
  �K� �,- �#��IK� �
�o96  E$ F H�$"8 #����� � � .�K� �,- g���6 G�L��6 H�� �	��   ���$L  �/(4	 F�� Y��  ,"
�XL    #��# e�$\
# �$� �� � �6 ,���/  s�� � a�* � �X/     ���$� G�$L��6 �#��I$K� #��  G�
& ��K %� �,- ,���/ ��L �X
 )#��64.(         R$��# �$� ,$
,_I�  G��W$	L[+ �$��� �$W�# ��$K %��
�,W
� ���I  ]"�� a�* ����� �# �L��6 ��L     ��$
 a$9Io  ��L �
�,W
� ���� �����. ]���.�  #����� �� �La�* �  At�� ��L  �� G��/ a�* H�� #�����     �$���� ]���$.� ,L�- AG�L��6 ]�� h�5  �# �LE F ,"
�XL �T�"�  ��
 e�,I  r��"  �� �P��_  �# ,-� ��X�  ��L .#�� ��,K ��	.�+  �"K��9.  e�f  G��"T ��a�* ��i:   ��$L  A�$�& �/�I. �����. ]���.�  N��5/ �� �3"  �# � ��  � ��H�+   �$�  �L 2���$$Ip��� �$$  �$$L )#�$$-10�$$4
& �$$�  (  �$$����.  u1$$c �f��,$$: �
�,W
� R�.�9� ��La R�.�9� b      �$�&  �$ �� ��$L��
 ��$i: �# �  2�3
�  �I"K�I. RXT ]���.� G�4 � H�����"� #��6  ��$K�/ ]���.�   G�L��6 ,-�   #��# #�$c �$ ��  ��& ��L��
 #����� ��)5  25  �$� .(  H�XL  E$ F #����$� ���� e�K ,"8 �# R��#    #��$  �# .�� .e� ��$L �� �K� �I.�6 ���� �c�/ �6[� H��IX7  �9Xc %� �  G�
& ��L   G��$/ a�* ,���/  F�� �XT A� �6 ,���/ 2,T ��    ,$"
�XL ��$
 ����I�� ��L        ]���$.� G�$4 � v$��* H$�� %� �$� #�$� ���$-� � ��  ��& ��L��
�,
��6 N��5/  ���
 ��L)#��# #�c G�L��6 �# t��37  40  �$�  .(  e�f  G��"T ,"
�XL �
�L��6 #�49XT ]���.�w�"�K�  �q��/ A�L��   �$� �K� �,- g���6 � ��  ��& ��L��
 #�����)27 41(     ����$/ �$� �$ �   G�$L��6 ���� Z�� j�K ��  G% �� G�
& ��i: ��"  ��� ��  G#���c�6  w�"�K� A�L�� ,"
�XL �W
�. )20 26 ��
 (   .�$K� �,- �,L�	     G#�$� ��$�I  �$� G��W$	L[+ H�����"�  y$K�+   4�`�$�����. ��$L� A 4�`���.�� � 4� �/�
& �  ��& ��L��
 #����� ����� �# a9Io  G�L��6  � �� �#�� ���-�  ,
��
�6 ,"
�XL �#���   ���     �$c�# AH$K A���6  ��
 �����  �,- A����: �� #�49XT ��5
 �� �,$
��6    �$L ]"$��  G�L��6�IP
�# ���  ),
�8  18.(  ���  %� �����       �$K� G��$�� ��$	� � �$� ��L    �
�/�$� 2�$��� �
�X
 �9Xc %� ����     R$��� �$	� �$�% j�K �� ,"IPL ���3/ ��L�#�# t��I�� #�� �� ��	� �# �� �7c�/  �$
�o96 ��	
 ,���/  ,
�  �� �� �9�� H� % �� �	
 e�_I
�  G�
&      #��$  A,$-� ,$
� r��$P/ ��!" g��+ �c�/  �$K� �I.�6 ���� e��5  H�� G�6,"L#   �$� ���$3
& %� . a�* #����� ����� �# G�L��6 a9Io  2���� ]"��  r*�_  �#  ��
 ��L �  A,-� a9Io     ]��$ %& H$�� %� Y,L .,-�� �W�,4� %� ���I  ,
��/� # ��	
 ,-� �X�  ���� �����z/ �W
�W8 �K���    �
�/�$� �$� � ��  ��& ��L��
 #����� ����� �# A����    #����$� �$� ^��I
 �P��_   E F) e�,I  �T�"�  ��
 r��"   .#�� (��,K ��	.�+  �"K��9. ��L    �� � ����  ��   ��	
 ������� �� ���  ��
 a9Io  ��\���/ �K��� ��!"  �������A  ���� �� �	�� %&�,- #�� ��� �* ���+ �� �.#��/ ( �� )  ��5 ���4/  4     ��W$	
�# �%��$	� �,4$	
�# �# ���4/ �L �# �,L�	  e�K ��  H�#��. �# �K#�.1396   =$���/ R �- �L��X�/ .,- 2�3
� j�K ��78 �# ��
)15 ,��# �$�&  :85  ,$��#   �$ ��30  ,$��# �$�& :70 ,��#� ����
 A E F   �"K��9.E F   (��,K ��	.�+ # �$��  ����)  .#�$� (�
�/�$�         �$!
 #��$  ��L,$��# ���$K ��$!"  �$� a$$�*    E$$ F %� A�$$ ��  �$$�& ��$$L   ���$$-) �# .�� .e� ��$$L SENYANG LIGHT      �$ �� a$�* �$� (H�$8 ��$	� ���K )625 ��& a�*  (�I �
�
 )467   #�,$�/ �� (�I �
�
400     �$�  �#��I$K� #,$T �P49+ �5�� �� b961 .,
,- =�
  %� �#��IK� ��340  #,T  � �� E F60    �� �$� �$�& E F #,T / A�5�� N� =���15  ,��# : ��&85  ,��#  � ��  #����$� ��280   � �� E F #,T120   �5�$� �$� ��& E F #,T    =$���/ A�$W�# �� 30 ,��# :��&70   ,��#� �� E F ., & �K,�   �# �# .�� .e� ��$L N��/�  #���� ��  �IP� ,-� ��L60×60×70 �I
�K  �$I   E$ F    ��$L N$$��/� �# ��,$$K ��$$	. �$$+  �"$$K��9.  #�$$��� �$$� �I$$P� ,$$-� ��$$L 60×60×120 �I
�K   .,$"I.�6 ���$� �#��IK� #��  �I     %� �#��I$K� R$��# N��/� a�* ���K ����/ %� ���6�9c ,-� ��L   #��$  #���  %� w��� ��L       #�$49XT �$K��� ��$5
 �# �$�# ]���$.�  ]��$ %& �* �# �K���a�*  ��& ��L � ��  ��
 r��"  ���K    .#�$� �L�$	
 ,$-� �W
�W8 �� E F ,-� N��/� ���/�� G#�� �I	��     ��,$K ��$	.�+  �"$K��9. ��LE F H�� #����� %� �-�
 �� �6 G,�K� %� r
�       #��$  j�$K �$� �$L �#� & ���� .,- �L��6   �L�$�6 #��$  �%�K   �,$I��  �L�1$�  y���$/ �#15  ��  H�#��.G�,96 �# �� ���L  ���
�L#� 10 �I
�K �I   �� ����� �3: ) 160 �9�   (�I�� |�9o  �# 50 ,��# A��+����45 ,��#  }�  ��+ 5 ,��#��F�+  vXT �#4 �I
�K  ��I N��/� ��  ,
,- �I-��   ��$L ,
,- R_I"  ,-� . �
�%� h�5  �� # ]�� %& �* �#1±20   �
�\$-  1±16 �I
�K �c�#  #��6  ��
 �,-65  �4�     �# r$��  �$I  �$� e�  ��
�� ��i: G� % �,   #�����"-� 16   �T�$K %�) �T�K6   j\$�  ���22.,- �I.�6 �!
 �# (   �%�,$
� ���$�      ��$
 �,$- ��$!"/  ��$�6 N��/� �&.e� ^"K ��
 %� ,-� ��L-�~�(LI-COR)   e, LI-250A     �# �$	
 ��$7V G�$ % H�W
��   ��7V �T�K U��- .,�#�6 �#��IK��IP� j�K e� �. %� �#��IK� �� �-�� ,�#�6 �\K�5  ��% ��L )23.(  ESI(Emergence speed index)=E1/N1 + E2/N2 + ...+ Ei/Ni                                                                                (1) MTE(Mean time for emergence)= (E1×N1) + (E2×N2) + ...+ (Ei×Ni)                                                             (2)                                                  1- Plexiglass  



�/0�� �1�� �� 23� � �� 4565� �78 �9��� �:��1 ���� ��8�� � �;�<=�:5> ��?...     43   G& �# ��E1  AE2 H��� �# �,- �L�V �	
 #�,�/ �W
��� ... (N1)A H� #(N2)      y���$/ �# .#�$� �1$� �$-�� %� b+ g��X- %� ... 20  �9:�   �	7\�#��4  A�6��  �/��$����  �.�6 2�3
� ���#�� �#�#  �/ G% �9Xc %�N	�      �$	�� N$	�  �$/ G% A���$P6��  A  �$3:  A�	�� j�K � �od AZ��  #�,�/ j�K �4�#�
 �# ���K ��� AZ��   �\$P
 A�	
 ���/�� A�-�� h�5     ���$K �$�� �$� ��$_/�� A  ��$��I5  R�.�9�a AbA �"/���  R���, �%�,
�  ���6,-�%�,
� . ���6 ��L  ���/�� h� �� 	��  ���P6�� N	�  �/ G% A]�   �$� ���$I�3�# �%��/ �� �  ��#001/0�%�,
� A     A�$I �4�  �$� Z�$� � �o$d  ���K ��� ���6       �$+.�� ���$- �"4$K� �$� Z�$� j�K H4K�)hp(   e,$ G3110   �%�,
� 2�
 �� Z�� j�K ���6  ���.�ImageJ-Win32   G#�$� N	�  �.��  G& �� �L�#  �� #70 �I
�K �c�#  #��6�,  �� 48  2�3
� �T�K ,-� .�%�,
�  w��oIK� ��!"  � R�.�9� ���6a Ab �"/���  R� �  ,$� ) G�
�& g� %�1949�#�# R�95/  ���3/ .,- �#��IK� (   �#��I$K� �� �L  ���.� 2�
 %�Jump 8  H�W
�$�  �P��_  ����  ,- 2�3
�    G�$ %& %� �$L LSD  e�XI:� j�K �#5 ,- �#��IK� ,��#.    ����� ��� � ����   %� R��: ^��I
�#�# b
���� ���3/     R$��_I  �$�� �$� #�# G�	
 �L ���  ��
 ����� R �T      H�W
�$�   ��$7V �T�$K U��- ���� �� e�XI:� j�K �# �	
 ��7V G� %1 ,��# �"�  ���  e,c)�-�,
 ��#1  R4- 1)�	
 ��7V �T�K U��- H��/F�� .(1/3    �$� (%� �$� #�,�/ �
 �\P
 #����� ��15 ,��#  : �$�&85  $��# ,    Y(I$�� G,$� �$ �� �"�     ���$
 �\$P
 �� ��#30   ,$��#   : �$�&70   ,$��#  �$ ��  �$K,� R4-), &1-A)�	
 ��7V G� % H�W
��  H��I	�� H�"qXL .(2/6  (%�      R4$-), & �$K,� ��,$K ��$	.�+ E$ F ��
 #����� ��1-B  ��$7V .(   G& R$�/���p�L e�$* ]���.� �� �-�� �IP� j�K �� ����� �qL��6 .#��# �WIP� �$
�,W
� �����.   2���$Ip��� ��$L   2���$I�.  �$L    �$L  G�$ ��L ,���/ j�K �� �� ����  �W�,4� R��_  �# G�
& ]"4XL��    �$5/ �� �$qL��6 ��$�/��  R�/���p�L ,-� �W
�W8 A,
��# H���\�c�  ���� ����/ ),L#2 A3  12  �# a$9Io  G�L��6 R�/���p�L ]"�� .(   ��& ��
 ����/ ��5
 ������  � �� ��    .,$-�� ��$�I  ,
��/   G��$"T �$� �f R�/���p�L ���/�� ]L�� e  ��$��  �L�$�  )33   ��$�/�� ]���$.�  ( )G�3 #�� R�/���p�L16  H$�� ^��I
 .�K� �,- g���6 ��& ��
 ��� �# (   ��$
 �$� �P��_  �# � �� ���XL �� ��& ��
 #����� �� #�# G�	
 ]�� %&E F ��,K ��	.�+  �"K��9. ��L  �# R�/���p�L G,- ,"9� �� �3" ��/�� �
� % �,  �"�  ]���.� �3�I
 �#  �/   ��7V �T�K U��- ��# R4-) ,- �	
 ��7V G� % H�W
��  ]L�� 1.(  �#�# b
���� ���3/ %� R��: ^��I
     R$��_I  �$�� �$� #�# G�	
 �L   A�$	��  ���$P6�� N	�  �/ G% ���� �� ���  ��
 ����� R �T� �3: R�.�9� ����I5  A�	�a Ab    �# ,$���"/��� ��$��I5   R$� A  e�XI:� j�K1,��#  �$"�   e,$c)#�� ��#1    e,$c ^��$I
 �$K��� .( �L �# ���P6��  �	�� N	�  �/ G% �� #�# G�	
 H�W
��  �P��_ �\P
 #����� �� ��� #   �$.(I�� �� � ��  ��& ��L��
 %� �\���/ ��L �"�  ��L�	
 %� ]�� ��#    ��$	.�+  �"$K��9. ��
 �5/ �I.�� g��+  e,$$c)#�� ��,$$K2 )�$$/ G% H��I$$	�� .(81/5   N$$	�  (2�$$6 )���P6��43/0 =���/ #����� �� ���� ��� �� |���  (2�615   ,$��#  : ��&85  ,��#       �$�� �$� |�$��  �$	�� �$/ G% H��I$	�� .#�� � �� )�
�/��95/1 =���/ �� (2�615 ,��# : ��&85 ,��#   #�$� �$ ��   �$� �"�  �.(I��   =$���/  ���� ��� �� ��#30  ,$��# : ��&70  ,$��#    R$�.�9� ��$��I5  H��I	�� .�-�,
 � ��a   )��$�� �$�� �#77/8 �9�   (�/ G% 2�6 �� 2�6 =���/ #����� ��30  ,��# : ��&70   ,$��# �"�  Y(I�� G,� � ��  =���/ �� ��#15  ,��# : ��&85  ,��# A� �� ���I5  H��I	��R�.�9� �b)13/77 �9�   ��� �# (�/ G% 2�6 �� 2�6  #����� �� �
�/��30  ,��#  : �$�&70   ,$��#  ),$���"/��� A�$ ��79/5 �9�    =$���/ #����� �� ���� ��� �# (�/ G% 2�6 �� 2�630   ,$��#  : ��&70  ,��#)�
�/�� ��� �# R� R�.�9�  � ��42/82 �9�    2�$6 �/ #����� �� (�/ G% 2�6 �� =��30  ,��#  : �$�&70   ,$��#   �$ ��  =���/ �� ���� ��� �� Y(I�� G,�15  ,��# : ��&85  ,��# � �� 30  ,��#: ��&70  ,��#., & �K,� � ��  � ��  ��& ��L��
 ��i: �
�,W
� ���K ��  �$   #��# �\f  ���� ��I"K�I. ��L    ��$!I
� G��$/  �$
�,W
� H�� �����.  ���K N��5/ �� �/ �-�#     �I"$K�I. R$XT A�$L  ),$��� #�\7� G�L��6 �	�� �����  ]���.�11 28   �#�$  ]���$.� .(    �$K� �$7  ���$P� �	
 �# �	�� =K�"  ��K�/ H�"qXL  �	
 N	��  ���% ]"/ ����� �# G& � �_  ]���.� �� �3"  ,
��/    t�$�o� �$L)##�6 �-�� �9�� h�5  �� G& e�_I
� %� b+ �4	� ]"/23  �$��  .(  �\f       A�L�$� ,$"
�XL �
�$L��6 G% ]���$.� �# �$ ��  ��& ��L��
)w�"�K�  �q��/27 41)�X�# R�9. A(5 %� ����  �K� �,- g���6 ( ]L[+      ���$K A�$q��/ G% ]���$.� �# ��& ��
 ����/ 2,T �� ��
 �L )2,"66�� ��   (    ���$-� ��$��c  �	�"� G% ]���.� �# G& G#�� ��� �#�� ),
�15 28.(       #����$� �$� #�# G�$	
 ]L[$+ H$�� ^��I
 �K���E F ��
 �� �P��_  �#  � ��  ��& ��L��
 =���/    �"$K��9. ��LR�.�9� ����I5  ]���.� �� �3"  ��� # �L �# A��,K ��	.�+   ��$L a Ab �$"�   �\f  ��� �W
��� ^��I
 H�"qXL .,- ,���"/���  R� A  ��#      �$�& ��$L��
 =$���/ #�����     N$	�  �$/ G% ]���$.� �# �$ ��E F ��
 �� �P��_  �# �	�� �3:  �	��  ���P6��   �"K��9. ��L  e,c)#�� ��,K ��	.�+ ��2.(  �"�  Y(I��     �,$- #�$� ���� �# A����  �
�/�� ��� # ��#       �$"�  ����$/ �W
�$�� �$ ��  �$�& ��$L��
 =$���/ #����� ����� �#  ��# ]"�� ��5
 �� E�/�
` a�* ����� �# ]�� %& �5/ G�L��6   ��$
 ��L e,c)#��2�,- #�c �� ,"IPL ,_I�  G��W	L[+ %� �L�6 .(  ��L



44     ��� ����� ���	
�� ���  (������� ����� � ���)33   �����1 ��"�  1398  �
�,W
� �����.  �� A��& ��
 H���+ H�+�/�I. ,"
�XL ���L  �3�I
 �#  �L     ����$/ R$��# �$� �$W�# ��K %� � � #��# �\f  ��� G�L��6 G% ]���.��6 ���K �� ��& ��
 ���I �,
�   2���$I�+�� G�$qXL ���
 ��L    �$L 2���I�.        ]"$��  ���Wo$K�+ ��$5
 �$/ #��# #�$c G�$4 � H�� �L �
�6        �W�,$4� %� ��$�I  �9n$P  H$�� �$���� �# G�$L��6 a9Io  ��L),-��31  32 ��& ��
 #����� �8�6� �� #�# G�	
 ]L[+ H�� ^��I
 .(�"�   �\f  ���� �  �/ G% ]���.� �# ��#    ���$P6��  �$	�� N$	  E$ F ��
 �� �P��_  �# ��� # �L      ��,$K ��$	.�+  �"$K��9. ��$L yK�+ ��� # H�� � � �-�#  �$"�  ���/ �� ���L    ]���$.� �$���� �# ��# ��& ��
 j�K=���/)  ��L15  ,��# : ��&85  ,��#  � ��30  ,��#  : ��&70  ,��#      �$� ��$�� �$�� e�$f  G��$"T �$� .,
#�# G�	
 (� ��  =���/ #�����15 ,��# : ��&85  ,��# ) �$/ G% H��/F�� � ��81/5 ) N	�  (2�643/0     ��$
 j�$K ]���$.� � � �-�# �� ���P6�� (2�6  �\P
 #�����  ��&30  ,��# : ��&70  ,��#   ]L�$� �$� �3"  � �� �"�  )�/ G% ��#3/20,��#)N	�  (9/6,��#   ]���$.�  ���$P6�� ( �"�  )�/ G% ��#5/18#,��)�	�� N	�  (41,��#   ��$K %� .,$- (  �$"�  ]L�$� �� �3"  ��& ��
 j�K ]���.� �
�/�� ��� �# �W�#  ��# )�$$$/ G%7/11,$$$��#)N$$$	�  (8/14 ,$$$��# G%  ���$$$P6�� ( )N	�7/30 ,��# (   �$"�  ��$�/  ,$- �	��   N$	� G% �# ���# e,c),	
 #�3�� ��� H�� ���P6��2�"�  ���/ �W
��� ^��I
 H�� .(  ��# .#�� ��& a�* ��i: j�K ����� �# A�K��� #��  ����� 2���� ]"��     ����1-  � ���!�"�  ���!��# ��$� �  �%&�'� ��� (�)* �� +, � �� (�-�.�" �/� 0��   
Table 1- ANOVA for  light quality and cultivar effects on studied characteristics of melone transplant   (����1" 2��3�  

S.O.V   ������45  
df  (�%��� 6�7����  

mean of squares ��8��� �" 94�  Fo
lia

ge
 fr

es
h 

w
ei

gh
t  �$  �" 94�  R

oo
t  

fr
es

h 
 

w
ei

gh
t  �$  +�:  R

oo
t 

V
ol

um
e   ;$# 94� ��8���  R

oo
t  

fr
es

h 
 

w
ei

gh
t   ;$# 94� �$   

Fo
lia

ge
  d

ry
 

 w
ei

gh
t  <�� ���%"  Le

af
 

N
um

be
r  :�8�<�� =  Le

af
 a

re
a  <��    =��>?  Le

af
 

th
ic

kn
es

s  �,�@ �',  St
em

 
di

am
et

er  ��
  Light  3  2.492** 4.468** 2.404** 0.304** 0.097** 2.18** 17.4** 0.102** 0.940** �9�� ����  Mean error  16  0.502 0.004 0.004 0.002 0.00006 0.004 0.57 0.0004 0.035 ���  Cultivar 1  0.479** 0.001ns 0.005ns 0.190** 0.016** 0.011ns 223.8** 0.156** 0.009ns ��
 ×���  Light×Cultivar 3  7.115** 0.178** 0.135** 0.002** 0.032** 0.012ns 103.4** 0.017** 0.047ns ���� �T�.  Sub errore 16  0.025 0.005 0.004 0.0001 0.00007 0.004 0.665 0.0002 0.018 ns ** ، ���"�  ���/  ���/ 2,T �W
��� =�/�/ e�XI:� j�K �# ��# 1 .�K� ,��#    ns and ∗∗:non- significant, significant at p<0.01 respectively   �#�# b
���� ���3/ %� R��: ^��I
     R$��_I  �$�� �$� #�# G�	
 �L       j�$K �# Z�$� � �o$d  Z�$� j�$K �$� ���  ��
 ����� R �T e�XI:�1 ,��# �"�   R �T ]"4XL�� ����/ �5/ Z�� #�,�/ .#�� ��# =���/ R �T ��� � � �.�W
 ���� ��� ��
 H�"qXL  ���  ��
 =���/    �$"�  ��$� H$�� �$� ��
       j�$K H��I$	�� ��$�� �$�� �# .#�$� ��# )Z��53/80 �I
�K r��  �I   )Z�$� � �o$d  (38/0    �$� (�$I �4�  =���/ #�����30 ,��#  : ��&70  ,��#�    ]L�$�  ,$ & �$K,� � � �"�  ]L�� �� �3"  ��& ��
 j�K ),- Z�� j�K ��#10  (,��#   �$ � �"�  ��� Z�� � �od ��    j�$K H��I$	�� �
�/�� ��� �# .�-�,
 ��# )�"K��9. ��
 �5/ Z��42/74 �I
�K   � �o$d H��I	��  (r��  �I )Z��61/0   =$���/ �# (�I �4� 30   ,$��#  : �$�&70  ,$��#   �$ ��  �K,� �$"�  R4- �� � ��  ��& ��
 ��\���/ #�����  , &   �$3"  ��#    A��$
 �$����  �$�X� .,- Z�� � �od ]���.�  j�K ]L�� ���  ���� ����/ �5/ �� G�L��6 Z�� �4� �/�
& ���d ),L#36  ����$/ .(    g���$6 ��$�I  Aa$9Io  G�L��6 �# Z�� j�K �����z/ �� ��& ��
��� e�f  G��"T �� .�K� �,-      �$� �$3"  �$ �� ���$XL �$� ��& ��
 #��   )�L�$� �# Z�$� j�$K ]L��26     R$�9. �# Z�$� j�$K ]���$.�  ( �X�#  )�L�$�  ��5  35        �$W
�. �$c�6 �$� �����$/  �$K� �,$- ( )w�"�K�20  26�  ��
 ����� �# ���z/ .�K� �I-�,
 (   �$� �3"  ,
��/ e�9K ���/�� ]���.�   �o$d ]���.� �3�I
 �#  R�.�  ��L  Z�$� �  )#�-36 �,$- #����� H�"qXL .(      �$  �$�& ��$
 %� H���$+ ��$L   ,$
��/ �K(+�9� ���6���� ���d   ��$
 ]��/ ���% �� #�XT R4- �� �� �L  ���z/  2�3
� ��
 u1c �f��,: �/ ,L# �  �9nP  H�� �� #�-  ���� ,
��/ ),-�� �I-�# ���XL �� ���6 �I"K�I. 2�3
� �� �\f 1  30 .(  



�/0�� �1�� �� 23� � �� 4565� �78 �9��� �:��1 ���� ��8�� � �;�<=�:5> ��?...     45   �����  ����1-  � ���!�"�  ���!��# ��$� � �%&�'� ��� (�)* �� +, � �� (�-�.�" �/� 0��  
melone transplant ofcharacteristics  studied ANOVA for light quality and cultivar effects on -Table 1 Continue (����1" 2��3�  

S.O.V   ������45  
df  (�%��� 6�7����  � A�)"��$  

Tr
an

sp
la

nt
 h

ei
gh

t   �', �� A�)"� =-8� $�� 
Tr

an
sp

la
nt

 h
ei

gh
t 

/ d
ia

m
et

er
  B. B�C��D.  

To
ta

l c
hl

or
op

hy
ll   B�C��D.a  

C
hl

or
op

hy
ll 

a     B�C��D.b  C
hl

or
op

hy
ll 

b  �� �3"�.  C
ar

ot
en

oi
d  �EF 9��4 6�7����  m

ea
n 

tim
e 

fo
r 

em
er

ge
nc

e   �EF =G�@ H#�I   Em
er

ge
nc

e 
sp

ee
d 

in
de

x  
��  Light  3  46.8** 1.12** 543.6** 51.80** 270.03** 20.04** 23.02∗∗ 0.068∗∗ �9�� ����  Mean error  16  0.068 0.005 3.20 0.302 3.8665 0.108 0.150 0.005 ���  Cultivar 1  3.64** 0.063** 26.42** 77.48** 194.44** 0.79** 0.025ns 0.00004ns ��
 ×���  Light×Cultivar 3  0.013ns 0.014** 21.62** 6.28** 28.55** 3.74** 0.075ns 0.00004ns ���� �T�.  Sub Error 16  0.177 0.003 3.33 0.39 3.4118 0.5367 0.275 0.00096         ns ** ،�"�  ���/  ���/ 2,T �W
���  =�/�/ �� e�XI:� j�K �# ��# 1 .�K� ,��#    ns and ∗∗:non- significant, significant at p<0.01, respectively  �#�# b
���� ���3/ %� R��: ^��I
     R$��_I  �$�� �$� #�# G�	
 �L ���  ��
 ����� R �T  �"�  ��� �	
 e�* ��� ��    �$��  �$-�,
 ��# �"�  ���/�� ��� �� ��
 =���/ e,c) #�� ��#1  R4- 1 H��I	�� .(  ��,K ��	.�+ E F ��
 #����� �� ���/��)77/12 �I
�K   H��$IX�  (�I ) G&77/7 �I
�K  =���/ #����� �� (�I 30  ,��#:��&70   ,$��#  �$ ��  e,c), & �K,�2    H�$"qXL  �$�& ��$
 #����� �� #�# G�	
 ^��I
 .(�"�  ]L�� �� �3"  G& ��i: j�K ]���.�  ),$�#�6 ���/�� ��#7/30 ,��#�"�  ��� ��� ��
 H�"qXL . ( �# ���/�� �� ���# ��� ��	
  �- ) #�� �
�/�� ��� %� �/,"9� ����3/5  ,$��#  ،  R4$-1-F  1-D .( )�K� ���I  Aa9Io  G�L��6 ���/�� �� ��& ��
 ����/ �W
�W819 �� .( ) G�3 #�� ���6 ���/�� ]���.� e�f  G��"T16    ��$�6 ��$�/�� ]L�$�  ( ) b�P+,����&18��
 .�K� �,- g���6 �3"  ��& ��
 #����� �� (  ��& �
�,W
� �����. N��5/ v��* %�     ���$K ]���$.�  2���$Ip��� ��L     �$  ���$� ����$/ �$5/ �� ��$�6 ���/�� AH���\�c  ),$L#2  13  �$��� .( 2���I�. �����. �� ,
��# �,�_T G�__5       �$�
 (�$ �� ��$
 �,$
��6) �L �  ���� ����/ �5/ �� H���\�c ,���/  ,L# ]"4XL��  ��5
 ���7
 �#  2���Ip��� 2���I�.  �L     Uo$	  �� ��$�6 ���$7
 ���/�� �� �K� �L �  ),"�9  24      �$� �$� �$K� �#���$  �$9Xc %� ���6 E�/�
`  ��� .(  �$ ��  ��& ��L��
 ��i: ����� �# ���6 �4�`���.��  yK�+ �W
�W8)�K� ��� 8  18� #�# G�	
 ��
 ]�� %& H�� ^��I
  ( ���
 =���/ �   R4$-),"I-�# �
�/�$�  ���� ��� # ��	
 ���/�� �� ���I  ����1-D(.  �"�  �W
��� ]L[+ H�� ^��I
     ��$
 �$���� R��_I  ��� G#�� ��# e,c)#�� ���K ��� �� ���/�� �\P
 ��� �� ���1   �$L ��L�$	
  (  �# �I.�� g��+ �
�/��  ���� ��� #30  ,��#  : �$�&70   ,$��# �H��IX� � �      ,$
#�# t�$�I�� #�$� �$� �� ���K ��� �� ��_/�� �\P
 )10/1   2�$$625/1   %� �$$4� �$$	
 ���$$K �$$�� G#�$$� �I$$	�� .(2�$$6 ���  �  G�	
 �c�/ G& �� G�L��6 �	
 G���,��� �� �K� ���L   ,$"L# �\"c %� �� ���L�	
 ���_IK� e�XI:� ���%   A�$	�� ���� a9Io  ��L ��� ��/F�� �����  �/ ) �K� �I	�� A,
��#29.(    ����� JD. ����    �$� � ��  ��& ��L��
 ���6��4� �� #�# G�	
 ]L[+ H�� ^��I
E F #����� E F ��
 �� �P��_  �#  �# .�� .e� ��L  �"K��9. ��L  %� �$�� # ��	
 �	�� ,-� ����� ]���.� �� �3"  ��,K ��	.�+ 49XT .,- A����  �
�/�� A����� ���6  �# ]��$ %& #��  ��L�	
 #� j�K A�	�� �3: A�	��  ���P6�� N	�  �/ G% G�qXL �/���R�.�9� ����I5  A��� �� ���/�� �\P
 AZ�� � �od    ��$La Ab A ��& ��
 �\���/ �\P
 �� ��� ��
 �� �(T ,���"/��� ����I5   R�  �$K ]���$.� �8�6�  �-�# �WIP� ��& ��
 ��i: j�K  � ��  j      R$� ��$* �$� �$ � ,$- ���� ���� ]L�� �� �3"  A��& ��
 ��i:E F �� �P��_  �# ��&  � �� ��L��
 #�����  ��	.�+  �"K��9. ��L�
�o96 ��"� �# e�,I  �T�"�  ��
 r��"  G��"T �� �� ��,K  ���# �  ���� �#��IK� #��       ���$����  �/F�$� �$���� �$� ���L�	
 A#��6 =K�"  �	�� �/ .#�� ,���/  



46     ��� ����� ���	
�� ���  (������� ����� � ���)33   �����1 ��"�  1398  
 

        ����/1 -  R �-) ��
 =���/ ��X�/ ����/L1 :30 ,��# :��&70  ,��#� ��  AL2  :15 ,��# :��&85 ,��#  A� ��L3  �"K��9. :L4 (��,K ��	.�+ :��7V �T�K U��- ��(A)  ��7V G� % H�W
��  A(B)���K ��� A(C) ��_/�� A(D)  Z�� #�,�/ A(E)   �� ��� ����/ ���/��(F)  Figure 1-The effects of light quality (include L1: 3%0 blue : 70% red, 15% blue : 85% red, Fluorescent lamp and HPS) on emergence speed index (A), Stem caliper (B), mean time for emergence of  transplants (C), height (D), Leaf Number (E), and the effect of cultivar on height (F)     
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 The Effect of Light Quality and Cultivar on some Physiological and Vegetative 

Characteristics of Melon (Cucumis melo Gr. Inodorus) Transplant  
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Introduction: Transplant production is one of the most important commercial production of melon. Transplanting of seedlings with strong and healthy stems and roots will be successful. Environmental conditions, such as light, affect the proper growth of healthy transplants. The light provides the necessary energy for photosynthesis. Due to the stimulation of the activity of photosynthetic pigments and light receptor pigments, it can be expected that plant performance increase by improving the quality and quantity of light. High pressure sodium and fluorescent lamps are common artificial light sources in greenhouses but because of their high power consumption, heat generation and the light spectrum that the plant does not use, application of LED is taken into consideration. The production of specific spectrum of light and the possibility of spectral composition are advantages of LED lamps. The aim of this experiment was to investigate the effect of light quality and cultivar on some physiological and vegetative characteristics of two melon cultivar seedlings, Ghasri and Khatooni, which are among the most important melon cultivars in Iran. 
Materials and Methods: To investigate the effect of light quality and cultivar on vegetative characteristics of melon (Cucumis melo Gr. Inodorus) transplants, a research was conducted from April 4 to May 10, 2016 as split plot experiment in completely randomized design with five replications and the seedlings of Khatoonia and Ghasri cultivars were treated under different light quality include two combinations of blue and red spectrum with ratios of 15%B : 85%R , 30%B : 70%R, fluorescent lamp and HPS lamp. In order to set spectra combinations, LED lamps of Red (R625nm )  and Blue (B476nm)  were used. The 85%R: 15%B ratio was obtained through using of 340 R lamps plus 60 B lamps and the 70%R: 30%B ratio was obtained by the usage of 280 R lamps plus 120 B lamps on separate Plexiglass plate. Closed growth chambers without natural light were used. The size of LED growth chambers were 70×60×60 cm3 and the size of HPS lamp growth chamber was 120×60×60 cm3. The seeds were planted at a depth of 4 cm and were transplanted to growth chamber equipped with the desired light compounds. Light intensity was 65 µmol   and duration of light was 16 hours. Data was collected when transplant had four leaves. Emergence speed index, mean time for emergence of  transplants, fresh and dry weights of foliage and root, root volume, leaf area and thickness, leaf number, height, height to diameter ratio, stem caliper, chlorophyll a, chlorophyll b, chlorophyll total and carotenoids contents were measured. 
Results and Discussion: The result showed that the interaction effect of light quality and cultivar was significant on fresh and dry weights of foliage and root, root volume, leaf area and thickness, height to diameter ratio, chlorophyll a, chlorophyll b, chlorophyll total and carotenoids contents. The fresh and dry weights of foliage of Ghasri cultivar and fresh weight of root of Khatooni cultivar under 15%B: 85%R ratio, the dry weight and root volume of Ghasri cultivar under, 30%B: 70%R ratio, the chlorophyll a and carotenoids contents of Ghasri cultivar under, 30%B: 70%R ratio, the chlorophyll b and chlorophyll total contents of Khatooni cultivar under, 30%B: 70%R ratio were superior. The results of this study showed that the use of compounds of blue and red lights increased the dry matter and development of roots in studied plants. Proper dry matter and root development are important because they make the plant resistant to environmental stress. However, the effect of light quality was affected by the cultivar. For example, Ghasri cultivar showed the highest fresh and dry weights of foliage under 15%B: 85%R ratio and with the increase of blue light level, these two traits decrease significantly, but this results was not obtained in Khatooni cultivar. The results showed that the light quality affected leaf area and thickness of two cultivars in a different way. In Ghasri cultivar the highest leaf area and thickness were obtained under, 30%B: 70%R ratio. In Khatooni cultivar, under, 30%B: 70%R ratio, the highest leaf area and under fluorescent light, the highest leaf thickness were observed. The effect of blue light on the                                                  1, 2 and 3- Former Msc students, Assistant Professor and Former Msc students Horticulture Department, Ferdowsi University of Mashhad (Corresponding Author Email: azadeh_rashidi@yahoo.com)  ����� ���	
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�/0�� �1�� �� 23� � �� 4565� �78 �9��� �:��1 ���� ��8�� � �;�<=�:5> ��?...     51  variation of leaf area among plants has been reported differently. The leaf area plays an important role in photosynthesis in plants and with its increase, photosynthesis and plant growth improved. The result showed that the interaction effect of light quality and cultivar was not significant on emergence speed index, mean time for emergence of transplants, leaf number, stem caliper and height. The highest emergence speed index and mean time for emergence of transplants were obtained under, 30%B: 70%R ratio without significant difference with 15%blue: 85%red ratio. Leaf number was lowest under HPS lamp and there is no significant difference in leaf number among 15%B: 85%R ratio, 30%B: 70%R ratio and fluorescent lamp. The highest stem caliper and lowest height were obtained under, 30%B: 70%R ratio. Interaction of phytochromes and cryptochromes due to different levels of blue and red lights lead to the formation of different concentrations of gibberellins and this affects the height of the plants. In some plants, increasing the amount of blue light leads to a decrease in the secretion of this hormone and as a result, plant heights are reduced. The results showed that the blue light had a positive effect on the increase of stem caliper and increasing transplant diameter has a positive effect on its establishment and development after their transfer  to the main planting site.  
Conclusions: The result showed that the application of the blue and red spectra compared to fluorescent and HPS lamps improved the quality of transplants growth. Improve or mitigate results and the performance in traits such as fresh and dry weights of foliage and root, root volume, leaf area and thickness, height to diameter ratio, chlorophyll a, chlorophyll b, chlorophyll total and carotenoids contents depend on  light quality and cultivar.   
Keywords: Ghasri, Khatooni, Light quality, Light spectrum     


