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Abstract 
Blackberry is a temperate plant that can also be grown in the greenhouse for off-season fruit production as well as greater profit. This study is 
conducted as a factorial experiment in a completely randomized design with three replications as a pot inside the soil. The first factor has been the 
cultivar (early, intermediate, and late) and the second one is the nutrition program at six levels of NPK(N0P0K0(control), N0P0K0, N50P0K25, 
N50P0K50, N50P25K50, and N50P12.5K25 kg/ha), applied as fertigation. Results show that the use of nutrients release the highest amount of 
nitrogen and potassium in the late cultivar. The highest shoot length and chlorophyll index belong to N50P0K25 treatment. Furthermore, blackberry’s 
response to different ratios of nutrients for shoot fresh weight in different cultivars show a different trend; however, the highest shoot fresh weight 
occurs in late cultivar in both N50P0K0 and N50P0K50 treatments. Results also show that maximum yield in early and intermediate cultivars in 
N50P0K25 treatment and in treatment with phosphorus (N50P25K50) could be observed in the late cultivar. The highest amount of soluble solids in 
early cultivar and N50P0K25 treatment belong to 12.9 Brixo. In general, though the use of NPK nutrients is effective in most studied traits, the role of 
N and K in improving the vegetative and reproductive traits in blackberry has been especially tangible for the two early and intermediate cultivars. 
 
Keywords: Druplet, early blackberry, mineral nutrition, primocane, yield. 
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G���' ���1
�U+)@ E���) A&D  ���FX-300 

GD  �?! �. 57�T ���&
*F3  F��4)(   �'�3  ������

� bz&�U���5 #� .�H �Bc �) ��� ������  �32  �/���

v3.v3. A�)�)2 �(&�� :;��% 
�'��   �����  �.  ��H ���

x� �� �!�Z'&� ������ -%  �32 �. .�H�"�2  �%S	7  v3.

#1 �3O  ��=  ���! ��3? K) ��	% �! ��  �)
�H�!!�  

 �/��� A@y�. �/��� 5��(� ���3� �� �!�Z'&� �. bz&

v3. �H �B&�"� �). ������ 2�3.  23�  *+�  3� #�

v3. S	7 � 3) �� v3.���, � #� �� b7 .�H �!�Z'&�
5 

v3.A�) ������ ���  �32 #1 *+� #� �)   #1 �! ��

��!2 75 '��& ���!@ !�3  �. 8�� 24   �!�! ��3? �O�&

#1 *+� #� � �)�4 .�H �Bc �3.2 ������  �32  V��H

4B&
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Chlorophyll Meter (� ��� .�H �!�Z'&�
5  3) �! ��%

 #��� v3. 2�)� ���H �&
+@ &�3.!���@  ��3  ��3?

� �U���5  !��O�
�H�!!� �H.   

  

2 .3 .������ ���!)"�� *�+�    

���H �. xB�3� 8�Z9  2�)�  ��	)!  ���H (5�$
����)

���H !��(� 2�)�  ��	)!���H �! ���� !��(� A 2�)

�  ��	)! !3$�,O A(�  �3O 3. K��^� ��=) �  ������ A

 �.�? �'
��&�  ���"� ���� !��� A���� �3O  ��= A�%

 �B&�"� #��&�3'�� .�H��=  �3O ����  �!�Z'&� �. �� �)

��% ���b !
G���' ������  �32 �H. �.
5  ��= �% 8��9

 �3O S	7 ����   �'�3  ������ ���. 8��9 ��U���5 


�H�!!� .�H  

!��� �% ���"� ���� ,+Y 3'��'%3�� �. @)��� 

ATC-20E Atogo 57�T ���&���1 �! (
��U+  �3 

��BR�. F��O@ ���+% F��O ��U+��!2 B= j.�	� �(@ 

��&2 ������  �32  .�H  

�3.2 ������ &� 23� ��
�' � �.�?�&�3'�#� )TA(  ��

� f��&�3'�#�  !�& �.1/0 �H �!�Z'&� ���3�. �3.2 �
5 

 ��\	�10 @��� � e1 3'�����  �. ��90 @���  3Q^� e1 3'��

 KG/ �.100 @��� � �,O bz&  ����&� 3'���&�3'�#� 

�� ��3  F�G�� pH �. ����O 2/8 � #1 h��  �&3.��3 

& ���^� .!�H!� �3��@ � bz&  �!�,� �Bc ���#�4 

&��� >�/3. &� F3 �� &�3'
* %�)@ 3.�3. #g� 

06404/0 �! (100 @��� ) �H #��. ���� e1 3'��Rana & 

Singh, 1992.(  

�!�!2�) �. �&!  �. ��%� �! #�H !�� �� �(. ���1

�F3  ��4��SAS  ����9.1   ��H b��
�� �
4G��
����! 

 ��,'/� PQ& �! 5$��! #���1 t
3= ��1  5  �9�!

5�U���� ��
�^� �. 4�� 8�Z9 @U'�B,) .�H F�G�� �)

F3� �� �!�Z'&�  �B&�"� ��%� ��4���H.  

3 .-"�.� 

3 .1/�0 !"�#$ ����� .  

�'�
S  ���)3( 4G�
� ��
b�� ���1�4  v3. 39�	O

& *+,���� �% !�! #�+�  �
LM�  K?� �.�^'�3c� �	Y3)

@	(� @
�LR 39�	O �\�R 3. �&� �!�B� ��!A ���  3c� ��'%��

LM�  K?�
� �.��	�@
 � 3.�#�4 ��#T3' &�'7 �AK �!  PQ&

 ��,'/�5 	(� 3c� �9�!@ 'H�! ��!.�&� �  

  

@�&A 3 .CH>:� �!�:I)� J2*) �:DE>  �!K%  =�	> ��

�!���8 ��"/  

 j.�	�

8�3��M�  

 ���!  

2!��1  

8�(.3� 5�U����  

#T3'��  3Z��  K�&�'7  

K?�  2  *302/0  ns002/0 
*489/0  

�
LM�  5  *059/0  ns0006/0  *470/0  

�.�^'� 3c�  10  Ns036/0 ns0008/0  Ns080/0  

�Q�  36  115/0  001/0  041/0  

8�3��M� >
3~  47/15  96/17  22/6  

ns � * '�** �MN  %"O P">%> �MN  � ��!�  @�	1(! QR/ �� ��!�5  �1 &���.  

  
�'�
S &�3.�\�R @ ��#T3'  v3.�% !�! #�+�  5
� #�4��

 �.) I�3
! �. I�!� K?� �� ���& *+,� v3. �! 3�	O
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�4���. A�.�
2��=�% 

-�. 3�
5  ���^�#T3'�� ! K?� v3. �!
�3I K%  3�
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 ���^� 4��.�H ��)�+� I�!� K?� �! K) 5�	Y &�3.@  3c�

�B���)2  [�'��NPK  � 3.�#T3'  !�! #�+� v3. @��,� �%

�
LM� 2�)��,�� @	(� -
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 �$H) ���H �)�H �. �B��1�
LM� 2�)��,�� 5�. �! .(  A2�

 @	(
 ��!�. 3Z�� �?�� �% 2��,�� �&��#T3' 50 %�F3 �� 

��'$)�! )N50P0K0(A ��#T3' &�'7 �K 50 %�F3 ��  �!

��'$) )N50P0K50( K)  5�	Y ��#T3' 50 &�'7 �K 25 

%�F3 �� ��'$) 3. )N50P0K25 A(��#�4 ��3'T# v3. 
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 TU
2 .J2*) � 7,� %V! 3#14  ��� NPK % ��"/ =�	> K% 7"/�1� &���  

  

&�3.@ ��#�4 &�'7�K & *+,� K?� �& v3. �!���  4��

 �% !�! #�+�-�. 3�
5 �\�R &�'7�K ! K?� �!
I�3  �Bc

�% �H 	(� 8�Z�@��!2  I�!� K?� �.�H���A ��� 

 K?� �. �B��#��� I� -�. 3� !�.  �$H)2(. LM� 3c�
�  3.

��#�4 &�'7�K  !�! #�+� v3.K% 3�
5 ��#�4 &�'7�K  �!

�)�H �.  �&!��1 �!4�� �.  #1 �B��  39�	O #�H �)

5
� �� �H �!4�� v3. K�&�'7 #�4�� 3.  �%� 3]%��/�#�4 

&�'7�K � �! v3.���, ��#T3' &�'7 �K 50  3Z�� 25 

%�F3 �� ��'$) �! )N50P25K50 (�H �9�/  �%�. ��= 

@	(� �$H) !�. 3'�. �)�H �� 2��! 2.(  
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��� @&�3. S
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4G� (

 V��H  v3. S	7 �/��� A���H ��= 3. �
LM� �!�&

  ���3�%K) 5�	Y  3Q? 8�Z9 �! �
LM�  K?� �.�^'� 3c�

 *+�  3� #�  ���H 3� #� Af���7 !��(� A���H

S	7 @	(� v3. .�&� ��H ��!  

-�. 3� ��,�� �! @U	
4B& V��H  ���H ��= 5


N50P0K25 �H ��
!. @��/�!  Av3. �/��� 3\� �� �%

N50P0K0 !�. 3�3.A ��� @	(� i;'�� ��,�� �. 2��!

N50P25K50 �$H) �H��� 2�) 3  4 -
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 F�?�� �! @
�LR 39�	O �B�� �. ���  X&�7 A���H 3Q?

!�. 8�Z'� [�'��A �. ��=2  �%-�. 3� �! ���H 3Q? 5


 ��,�� �! I�!� K?�N50P0K25  �H �Bc���  K?� �!

#��� I�  I�3
! �. >��3�  2�)��,�� �!N50P25K50  

N50P0K50 -�. 3����) �H �9�/ ���H 3Q? 5
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 @�&A4. CH>:� �!�:I)� J2*) %"VX>�:DE> ��� �8�
 9��� % �!��:�� ��� ��"/ =�	> 7,� �/ (+".F	:%�)  

 j.�	�

8�3��M�  

 ���!

2!��1  

8�(.3� 5�U����  

 ��=
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 3Q?
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 ��=  

���H  
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v3. S	7  

 *+� #�
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K?�  2  **9,027  **4,91  **1,796  ns 8773,4  **2028,84  ns 1,01  **1,521  **0,21  ns0,033  

�
LM�  5  **7,446  **0,94  **1,485  **1228,36  **222,03  **1237,71  *0,628  *0,092  **93,57 

 3c�

�.�^'�  
10  **7,402  **1,75  **1,040  ns1882,20  **406,21  ns 53,63  *0,896  *0,126  ns0,617  

�Q�  36  2,44  0,441  0,29  462,6  101,9  62,17  0,129  0,018  8,39  

8�3��M� >
3~  20,15  12,89  23/14  24,10  35/21  11,05  14,27  14,12  8,93 

ns �** � * ' �MN  %"O P">%> �MN  � ��!�  @�	1(! QR/ �� ��!�5  �1 .&���  
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�B�� �. *+,� ���  X&�7 39�	O [�'�� 2�)

 ��� [�'�� F�?�� �! ���H 3� #� 3\� �� @
�LR
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 ��,�� ! �!  I�3
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3�
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���) !�,� i3=3. �� -)�% 5
� 3#��� K?� �! .(  I�

-�.  ��,�� �! v3. *+�  3� #� ���^� 5
3�

N50P25K50 �. �% �H ��
! @	(� ��=  @��,� �� 2��!
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! 2�)��,�����) �&� �!�. 3�3.5 I�3
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�. v3.  �!  ���
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�4�� S
���N50P0K25 -�.  5
3�

@��/�! A!�! #�+� �� v3. #�  3� #� #1 �� b7 �%

 �! �� ���
 -)�%N50P12.5K25 K% �.  !�� ���^� 5
3�

���) ��&�5.(  

  

@�&A 5�8�
 9��� +"_)�"  �*:��  .��:�� ��� 

v3. S	7 *+� #� v3. S	7 3� #� ���H 3� #�  f���7 !��(�  ���H 3Q?  
��,�� F�?�� 

)g(  )g( )g( )num( )mm( 

949/0 de 5/2 e 467/24 h 666/3 bc 3/4 h �)�H 

#�
��

�&
 

734/0 j 933/1 j 333/23 h 333/3 c 933/4 f N50P0K0  

852/0 gh 2/2 gh 6/35 d 666/4 a 933/5 b N50P0K25 

050/1 c 766/2 cd 667/33 de 333/3 c 7/4 g N50P0K50 

874/0 gh 3/2 gf 3/28 g 333/3 c 233/5 de N50P25K50 

76/0 ij 2ij 433/12 j 333/3 c 466/3 j N50P12.5K25 

810/0 hi 133/2 hi 467/17 i 333/3 c 1/5 ef �)�H 
#�


��
�

  
063/1 c 8/2 cd 233/29 g 666/3 bc 3/5 de N50P0K0 

811/0 hi 1/2 hi 433/28 g 5a 3/5 de N50P0K25 

936/0 ef 466/2 e 2/18 i 333/4 ab 8/3 i N50P0K50 

291/1 a 4/3 a 733/51 b 666/4 a 3/6 a N50P25K50 

012/1 cd 666/2 d 467/32 ef 333/4 ab 4/5 d N50P12.5K25 

899/0 eg 366/2 ef 2/47 c 666/3 bc 3/5 ed �)�H 

2
�7�

�
 

075/1 c 833/2 c 1/56 a 3c 433/5 d N50P0K0 

177/1 b 1/3 b 7/49 b 333/3 c 33/5 d N50P0K25 

177/1 b 1/3 b 533/57 a 333/3 c 133/6 ab N50P0K50 

025/1 c 7/2 cd 667/35 d 666/4 a 1/5 ef N50P25K50 

785/0 ij 066/2 ij 467/30 fg 666/4 a 7/5 c N50P12.5K25 
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�
LM�  5  **98/30  **88/24  ns006/0  ** 75/2  *7/10525  **47/16  *78/8  **23/11  *161/0  

�.�^'� 3c�  10  **31/25  **74/23  ns001/0  ** 82/1  **05/10750  ns 50/7  ns 25/4  **20/3  **22/0  

�Q�    29/0  77/1  17/0  407/0  48/774  29/4  94/2  60/0  55/0  

 >
3~8�3��M�  85/12  15/10  16/13  11/2  10/11  53/9  91/8  15/18  40/22  
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  3Z�� ��3,)
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 .�&� �'H�!et al.Roiloa  )2015  (et al.Ahmad  
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Strik & Bryla )2015 (�% ���^'(� 3.  3c� @)!!�%
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