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�	 ���� ���ل������ ������م ا��را���	، ����	 ���ن، ��أ��'& ه$# ا�"!� 	 ��� آ���	 

م ��را+	 ��567  �4 ا�*����ت ا��را���	 2009-2008و 2008-2007ا�*�+*�( ا��را���( 
���C�ت ا�?*��� ا����ABي وا��ه���ي �?<���ت �?<��� آ=��*��) ;�����ت ا��را���	 وا�":���'9( D����

Gaillardia pulchella.�*ه )���� D�� 	 �!"ا� &�*"Gا H�I:
:ا���L اKول

;���ت ا��را�	 ��D أر �	 ;"�'�ت وه�:
)20×20(N+
)30×20(N+
)40×30(N+
)50×40(N+

���Rا� L:ا���
;"�'�( ه*� D�� 9'�:"ا�:
G�:�<�7�ت أز'�& ?S� ا�U*	 ا�?��	  �� �STره�(	 �<�7�ت (

	G�: ��W 7�ت�>�)	��<�7�ت �N �7ال ?S� ا�U*	 ا�?�(
;����ت ا��را��	 وا�":��'9، )��  Lا�"�ا� ) 	!7���ت ��اG"*�& ا�"!� 	 ��D 5*�ن 

آ�  �Xرات '�"��ي Y 6ر  	�Zا��=�ا 	��Xت ا����:Uا� N�*[7 	 �!"ا� $�C?7 �� م�B"+ر وا��X L
���	، وN��7 إ[����	 ا�;��*�د ا�����Aي������D 5*���ن `:��Y 7!�'<���	 آ��L `:���	 7!�'<���	 �<���رة ���( 

( ا���ر'� وا�;� �2م/�20NوN7 إ[��	 ا�;*�د ا�*����  *��ل2م/آ!5Nا�*"��L  *��ل  LX� 
�( ا�=�"D�� :L د��"�() `:�	/� )45N��C+�ت وآ<�'"�ت ا�<�7�+��م Y� ��+أ 	�5�5 ��  Dو�Kا 

<��Gة  �� �STر أول زه�ة 	���Rوا�.
وf�Iَُ���ْ& ا�<������ت ا�?���!7	 �Y���*! ا�]��C�ت ا�*�رو+��	 إb��;�  �ً�Z���[I ا�"]��*�N ا�*;��"�Bم

;��"�ى L.S.Dو`�ر���& ا����Cوق  ���( ا�*"�+��:�ت ��*�����ت  ��"<���ر أ`��L ����ق �?���ي  ���?�
 	'�?�5. %

:وآ��& ا�?"��Z آ��"���



 Vegetative  growth: ا��
	 ا����ي
�ت ا��را�����  �!"#$:

����C�ت ا�?*���� ا�����ABي ����� آ���� Y����*� D����� �ً���'�?�و����� أن ;�����	 ا��را����	 أ����5ت 
 	U��Aا� 	�ا�*;�� D��� 	ا�?<��7�ت ا�*�رو�� &�UUI H�I ،)�*+�*و)20×20(ا� N�+)30×20(N�+

��،  �?*� �C7`& ا�?<�7��Rول وا�Kا N+�*ا� ) LX� ع ا�?<�ت�C7ار �� N�Uا� Dأ�� D��� 	ت ا�*�رو��
�?�ي �� �C	 ا�"=��ر ا�?<��ت و���د اK���ع ا���Z;��	،)30×40(ا�*;��	 ا�*"�+:	 LX= و N+

 &�`�C7 ��*آ ،b�=�ُ�� وا���زن ا�!��ف b�=�ُ�� ا�;��ق وا���زن ا�:��زج ��:` ،	�'���Rع ا����Kد ا��
 	���;�Zع ا������Kر ا�?<���ت و����د ا���="��q��C ا�*;����	 ���� ���C	 ا D���� 	ت ا�?<���7�ت ا�*�رو������>?��

 ���Rا� N+�*�� .	�+ا��ا 	�ا�*;� D�� 	ا�?<�7�ت ا�*�رو� )�I ��)50×40(r��U�7 ��� �S"�7 N+
 N�Uا� Dأ�� .

:$#"!� ا�)'	&%
و����� أن 7:����'9 ا�?<����7�ت أدى إ����D ز'����دة �?�'���	 ����� �*����Y `��+����ت ����C�ت ا�?*����

 ��� �?� N�Uا� Dأ�� &UU�7 H�I ع ا�?<�ت�C7ار 	C��( ا��ABي  �+"R?�ء  L�X� م 7:��'9 ا�?<��ت
���Rول وا�Kا N+�*ا�.

�ت ا��را�� وا�)'	&%��:$#"!� ا�).ا-, +!*  �
��` 	�G�:*ا� ���W ا�?<��7�ت 	���� Y� 	U��Aا� 	ت ا��را������; )��  Lأن ا�"��ا� tI��

.أ�:& أ��D ا�N�U �� ارC7�ع ا�?<�ت 
)30×40(آ*� ��tI أن ا�"�ا�L ��*;��	 ا�*"�+:	�� Y N+ ،�ً�'�?��	 ا�":��'9 ��?<��ت آ��ن 

 ) LX� N�Uا� Dأ�� D:أ� H�I :ا���زن ا�:��زج ،	�'���Rا� ،	��;�Zع ا�����Kر ا�?<�ت، ��د ا�="�ا
 b=�ُ�� وا��زن ا�!�ف b=�ُ��.

 Flower  growth: ا��
	 ا��ه�ي
�ت ا��را�����  �!"#$:

��� �ً��'�?����C�ت ا�?*��� ا��ه���ي ���� آ��� 7ُ<���( ا�?"����Z أن ;����	 ا��را���	 `��� أ���5ت  �
r��?� ل���u ،ة، `:��� ا��ه���ة���Iة ا�"�ه���� ���ه���ة ا��ا���"� 	C��� ���� 	��'�?� &���ا�*�+��*�(، وآ�

�<�ت و��د اK'�م ا��ز	 �?�A ا�R*�ر �?� زرا�	 ا�?<�7�ت/ا��ه�ة، ��د اKزه�ر، وزن اKزه�ر
+� N��� ��I( أن ;���	)50×40(+N وS"�7� ا�*;���	 ا��ا+��	)D��)40×30 ا�*;��	 ا�*"�+:	 

 �X>*ا�"�ه�� ا� D& ا�?<�7�ت إ���د 	U�Aا� 	ا��را�.
:$#"!� ا�)'	&%

أدى 7:�'9 ا�?<�ت إ�D ز'�دة �?�'	 �� ��د اKزه�ر �� ا�?<��ت ووزن اKزه��ر و���د
 ���*�ُ D���� 9'���:"آ*��� أ���5 ا� ،)�*��+�*�� N���Uا� Dأ���� &��UUI H���I ر���*Rا� ���A?� 	��اK'���م ا��ز

.ا�v:U �� ا�*�+N اKول ا��ه�ة  ��

�ت ا��را�� وا�)'	&%��:$#"!� ا�).ا-, +!*  �
;��	 ا��را�	 ا�*"�+:	 )�  Lأن ا�"�ا� tI��)40×30(ا�":��'9 أدى 	��� Y N+

 )� Lآ �� ،	'�?��<��ت و���د/��C	 �"��ة ا�"�ه��� ���ه��ة ا��ا��Iة، وزن اKزه��ر: إ�D ز'�دة 
�*Rا� �A?� 	��.ر اK'�م ا��ز N�Uا� Dأ�� &UUI �*زه��ر: آKد ا��� ،v�:Uا��ه�ة  �� ا� �*�ُ

���Rا� N+�*�� .ولKا N+�*�� زه�رKووزن ا .

 Root  growth: ا��
	 ا�23ري
�ت ا��را�����  �!"#$:



�?�'�	، و`�� &����C�ت ا�?*�� ا�!�$ري آ� D��� 	ا��را� 	��;w]�7 ا�?"��Z أن ��567 
;������"� ا� &����UUI 	:����+�"*ا� 	)30×40(�را�����	ا��ا+����� 	�ا�*;����� x�$و آ���� N�����Uا� Dأ������ N����+

وُِ�َ� أن ;���	 ا��را��	 ا�U��A	 أ�:�& أ`�L ا�C�[� N��U�ت)40×50( �*?�  ،N�Uا� Dأ�� &UUI N+
.ا�?*� ا�!$ري �� ا�?<�ت 

:$#"!� ا�)'	&%
أدى 7:���'9 ا�?<���ت إ���D ز'���دة �?�'��	 ���� ���uل ا�!��$ور وا����زن ا�:���زج وا�!���ف

.��!$ور ��*�+*�(  �?*� آ�ن ه?�ك z`�?7 �� ا�S� N�U$# ا�]C�ت �?� ��م 7:�'9 ا�?<�ت 
�ت ا��را�� وا�)'	&%��:$#"!� ا�).ا-, +!*  �

;��	 ا��را�	 �?� 	'�?�;��	 ا��را�	 وا�":�'9 إ�D و��د ��وق  )�  Lأدى ا�"�ا�
��	 ا�":��)40×30(+N وا�*;��	)40×50(ا��ا+�	 �� Y� N�+ ز'��دة &�UUIو &�`�C7 H��I 9'

 ) Lآ �� ،	'�?��C	 �uل ا�!$ور، ا��زن ا�:�زج ��!$ور وا�!�ف ��!$ور: .
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Abstract

This experiment was obviously conducted at the Faculty of Agricultural sciences, 
University of Aden, Lahj city, during the agricultural seasons 2007-2008 and 2008-
2009. The experiment was actually done to learn about the effects of some 
agricultural factors, such as plant spacing and pinching, on the characteristics of both 
the vegetative and flower growth of Gaillardia pulchella.  
Basically, the experiment consists of two factors: 
1- Plant spacing: This factor contains four levels: 

(20×20)cm 
(30×20)cm 
(40×30)cm 
(50×40)cm 

2- Pinching: it has two levels: 
a- pinching plants: those whose grown tops were removed after they had been 

appeared. 
b- non-pinching plants: those whose grown tops were not removed. 

The experiment contains eight treatments as a result of  the interference between  
plant spacing and pinching. In fact, the experiment was carried out by having the 
complete 
random cross-sections designed with four blocks in which each block contains eight 
pieces under examination and each cross-section is considered as a factor. 
Organic fertilizer was added at a rate of 5kg/m2 and fertilization was also added, at a 
rate of 20g/m2, to ureaا, super phosphate and potassium sulphide (45g/piece) twice. In 
the first time, it was added after three weeks from seedling and in the second time it 
was added as soon as the first flower appeared.  
The results of all the studied characteristics have been statistically analyzed according 
to the design used in the experiment and all the differences among the averages of 
treatments have been compared by using the least significant difference at a level of 
5%. The results were as follows: 
The effects of plant spacing on the vegetative growth: 
It was shown that the plant spacing has had a serious effect on the entire 
characteristics of the vegetative growth during both seasons in which the plant, grown 
in the narrow range (20x20)cm and (30x20)cm, has recorded high values of plant 
height, leaf size and leaf width in both seasons. On the other side, the plants, grown in 
the intermediate range (40x30)cm, have recorded high values of stem diameter, fresh 
weight of plant, plant expansion, and number of main branches of plant in the second 
season, whereas plants, grown in wide range (50x40)cm, have recorded high values of 
plant expansion, number of main branches for the first season, and they have also 
recorded high values of the number of secondary branches and the dry weight of plant 
during the second season. 
The effects of pinching on vegetative growth: 
Pinching the plants has caused a significant increase in measuring the characteristics 
of all the vegetative growth except for the plant height in both seasons and the 
diameter of stem in the second season. 
The effects of the interference between the plant spacing and pinching 
onVegetative growth: 
Actually, it was noticed that the interference between the narrow plant spacing and the 
factor of non-pinching plants has given high values of plant height. 



In addition, it was noticed that the interference between the intermediate range 
(40x30)cm and the factor of pinching plants has produced the highest values of the 
number of main branches and the fresh and dry weight of plants. Similarly, both the 
intermediate plant spacing (40x30)cm and the pinching have given the highest values 
of plant expansion, the number of secondary branches and the leaf size during the 
second season. 
The effects of plant spacing on flower growth: 
The results show that the plant spacing has had a great effect on the characteristics of 
the flower growth in both seasons. As a matter of fact, the plants grown in the 
intermediate range (40x30)cm and in wide range (50x40)cm have caused a significant 
increase in the characteristics during the two seasons.  
The effects of pinching on flower growth: 
Pinching the plants has caused a significant increase in the duration of a flower, shelf 
life of cut flower, the number of flowers in a plant, flowers weight and ripen fruits in 
which they 
have recorded high values in both seasons except that the diameter of flower and the 
length of flower petal in the second season had smaller values due to the pinching 
process and the same result has been recorded for flower period and the duration of 
flower during both seasons. 
The effects of the interference between the plant spacing and pinching on Flower 
growth: 
It was noticed that the interference between the intermediate plant spacing and the 
factor of pinching plants has obviously caused a significant increase in the 
characteristics of duration of a flower in both seasons. Moreover, the wide plant 
spacing (50x40)cm and the factor of pinching have both recorded the highest values 
on the characteristics of shelf life of cut flowers and the number of flowers per plant 
in the second season. 
The effects of plant spacing on root growth: 
The results show that the plant spacing has a significant effect on the characteristics of 
the root growth. Moreover, the plants grown in the intermediate range (40x30)cm 
have recorded high values of roots length whereas plants grown in the wide range 
(50x40)cm have recorded high values of the fresh and dry weight of roots in both 
seasons. 
Similarly, the pinching has a great effect on vegetative growth, flower growth and 
root growth. 
The effects of pinching on root growth: 
Basically, pinching the plants has caused a marked increase in roots length, fresh and 
dry weight of roots for both seasons. On the other side, a significant decrease in the 
fresh and dry weight of roots was noticed during the first season. 
The effects of the interference between the plant spacing and pinching on Root 
growth: 
The interference between the plant spacing and the pinching has actually made some 
differences between the wide plant spacing (50x40)cm and the factor of pinching in 
terms of the fresh and dry weight of roots in the second season. Also, the interference 
has had an effect on the characteristics of roots length during both seasons in which 
the (50x40)cm plant spacing and the pinching have recorded high values during the 
first season. Also, the intermediate plant spacing (40x30)cm and the pinching have 
had high values during the second season. 
 


