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3- Phenyl Phthalamic Acid (PPA) 
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3- Merak 

 $��O1- ��� ����	� ���	�� �� ���� � ��� ������� '��� ��� ����
  
Table 1. Effect of potassium nitrate on quantitative and qualitative characteristics of strawberry fruit  

����	� ���	��  
Potassium nitrate  

(g.l-1) 

J"K4 �# 8��M� 

Inflorescence No. 

'��� �� 3/� 

Fruit fresh weight 
 (g) 

'��� �.� 3/�  
Fruit dry weight 

 (g) 

'��� �7d  
Fruit volume 

 (cm3) 
0 5.8b 13.9d 1.3d 22.6c 
1 5.2b 16.9c 1.7c 24.6b 
2 7.9a 20.5b 1.9b 24.7b 
5 5.7b 28.5a 2.2a 27.6a 

   �  �D 5�!� p��� �-�F% 5�-# &��D  V�� p)!N" ��L� 2��" �% �"  F��"  ��a 5��*+  [��!�" TK� �  JC#"  �"5  �Q� �� �1�%. 

   Similar letters within columns indicate insignificant differences according to the Duncan’s multiple range test (P<0.05). 
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   �H% XH��Y�!7 G��7 ���" � 3�" |U�# Y�H%  5 �H%  ��"��H� 

& �' &��� �RC1�% �Q�  \D�� gS�� �#�-7"  [�" ��D

�HH� �' gHH���� 3HHZR$ �  )Ariza et al., 2012 f

Racsko, 2004(.  

�%     3HZR$ FH� FH!C# JH�" F% FS�4   ��HD1000  �1500 

�R��  G' �,!N�� g�� X��Y�!7 G��7 ���" �!�I �  V�'
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# FH� �H1 GHQ�� &���

 *" \�% 
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[�R�� F% 3�
# ��%"�% 31"  �Kj� b+ �% �1�?   �" �H�#)

2.( ���0#+ *" �
�" �"�"  B�����4 F� �  J�
�" F�1 � J

 3ZR$ *" & �W!�" 
��!
D �">' ��_r4 &��� ��# � {��# �1�

500 �HHR��   qHH��M *" XHH��Y�!7 GHH��7 ��HH�" �HH!�I �  V�HH'

 FHHa�% �����HH% 5"EHH�� \�"EHH7" FHH% �HHD  � ��j!HH
���$ ��HHM

�D     FH% ���H
�" F�H1 �"�HN J!1"  �% J��a    ��j!H
� ��HM

    
&�H��  "�HL4 \�"EH7" �H% &�)�    JH,�D �H1� ��� �H%  �

&��� ��I�4 g�� � F!1">' ��_r4 E�# {��# 3N"��C�  �% ��D

   3HZR$ �H�" �H� �' Y�% �0� � 5*�   ��HD1000  �1500 

�R�� G' �,!N�� g�� �!�I �  V�'  &�H�� � &�1 �D   ��HD

      ��H��!? B"�H!�# 5e��H!�# 
���H� *" . �H� ��I�4 �Ca��

   FHU��7 �H�# � �H1� 3���     gHS�� � & "  \�"EH7" "� �HD

5*� \�"E7" �� &���  � &��� �!1�  �  E�# ����!? �   �'

� \j#  �CR�� \�"E7"`)  �"  ��_Davis, 1964.(  
  

 $��O2- ���  �����	
 ��

 ������ '��� ���� � ��� ������� ��� ����
 

Table 2. Effect of phenyl phthalamic acid on quantitative and qualitative characteristics of 
strawberry fruit 

�����	
 ��

 ����  
PPA (mg.l-1) 

'��� �� 3/�  
Fruit fresh weight (g) 

'��� �.� 3/�  
Fruit dry weight (g) 

'��� �7d  
Fruit volume (cm3) 

0 19.6b 1.8b 25.9ab 
500 24.6a 2.3a 26.9a 
1000 19.5b 1.8b 24.6b 
1500 16.2c 1.3c 22.1c 

�  �D 5�!� p��� F%�-� 5�-# &��D  V�� p)!N" ��L� 2��" �% �"  F��"  ��a 5��*+  [��!�" TK� �  JC#"  �"5  �Q� �� �1�%. 

Similar letters within columns indicate insignificant differences according to the Duncan’s multiple range test  
(P< 0.05). 
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FHH!7��  \D�nHH? ��HHD �HHo�� �HH% {��HH!# \D�nHH?  

Racsko and Laktos )2003(   �H% �H���    3H�h� ��_rH4

G��7 ���" X��Y�!7 �   G�CH-4   3Hj%�K� &�H��  �"  �  *"

�y�0#+  �HD F�  5�H�*  �H%    GH��7 ��H�" p�Hd�   
XH��Y�!7

��D*��# � �� &��' E�# \�"E7" �� ) �%��Racsko and 

Laktos, 2003( 
�4 & �W!�"�    ��H�" � ��H��!? B"�H!�# V

G��7 % 3ZR$ �  X��Y�!7    J��4Y�H% [�Hd� gHS�� F���
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[�R�� ��  TK� �  �1�?500 �R��   GH��7 ���" �!�I �  V�'

F% J�,#��� �% � X��Y�!7   gH�4�48  �3/8    tC��H% FHS� 

F% 3�     �HD .�H�+   H!�� J�H�a  5"EH�� J��TSS   ��H��4 � 

 ��HH��!? B"�HH!�#5  XHH��Y�!7 GHH��7 ��HH�" + �HH!�I �  V�HH'

1500�HHR��  FHH!7�� �HH% FHH� �HH1 GHHQ�� �HH!�I �  V�HH'  ��HHD

Cantliffe ) 5"��C�D �2007J�" �% ���� (    \�"EH7" FH�

     \D�H� gHS�� ��">H$ [�HR�� �  5e��!�# TK�TSS 

B�4 &���  ["��!H
7 �U� �,#�71     . �"  3�%�H-�  �H1 �H�

 5"E�� J��!-�%TA  ����!? B"�!�# �% X�   + �H!�I �  V�H'

 X��Y�!7 G��7 ���"1000 �R��     �H1 GHQ�� �H!�I �  V�'

 *" \�HH% �D�HH1 FHH% 3�HH
# FHH�50  5�HH-# \�"EHH7" �HHQ� 

��  5"E�� J��!�� � �D TA  ����!? B"�!�# � 5  �  V�'

  XHH��Y�!7 GHH��7 ��HH�" + �HH!�I1500 �HHR��  �HH!�I �  V�HH'

��S) �1 &�D�-� [3.(   

Jarosz and Konopinska )2010  �H# "  5�-# (

 &��� 3�W��  ���% �  �#e��!�#  �� *" �����!� 3�
# F�

�!#��Y" �U�2 B�4   �H�" 3�" �_`� �,#�7Lanauskas  �

) 5"��C�D2006   [�HR�� �H# �� =�"EH' (    B"�H!�# �H1�?

        � GH� �H�U 
GH� [�HR�� �H��S  "�H� �  ���_rH4 ��
R�

�!�4 G%�U F!����"  B�H4 &�H�� 5���"   �HU� �H,#�7   ��l#�HD3 

 . �"�#Bolat ) 5"��C�D �1992 ����!? F� �# �� 5��% (

   ]HH��% � & "  �"�HHU ��_rHH4 3HH�4 "� &�HH�� �HHW�� B�WHHQ

�� &��� ���" � ��U 5"E�� \�"E7" .  �'  

                                                           

1- Festival 
2- Elasanta 
3- Haneoye 

 $��O3-  ���� ����	� ���	�� ����  �����	
 ��

�� ���� � ��� ������� ��� ����
 

Table 3. Effect of potassium nitrate and phenyl phthalamic acid on quantitative and qualitative 
characteristics of strawberry fruit 

����	� ���	��  
Potassium nitrate 

(g.l-1)  

�����	
 ��

 ����  
PPA (mg.l-1)  

 e��0��
"Q`�  
SPAD index  

$�� '��� �?)0��   
 Deformity of first 

fruit (%)  

�� $�?@� ���O 8���  
TSS (%) 

�� +������  
TA (%) 

0 

0 25.5de 74.4e-g 6.0de 0.85fg 
500 28.0bc 72.7d-f 7.0bc 0.92d-f 
1000 26.8cd 81.3f-h 6.5cd 1.12ab 
1500 25.5de 90.3hi 6.0de 0.78gh 

1 

0 26.8cd 66.0cd 6.5cd 0.99cd 
500 29.4ab 55.7bc 7.5ab 1.05a-c 
1000 28.1bc 100i 7.0bc 1.17a 
1500 22.9fg 80.0f-h 5.0fg 0.82f-h 

2 

0 30.7a 69.4de 8.0a 0.92d-f 
500 31.6a 51.8b 8.3a 0.98c-e 
1000 29.4ab 67.9hi 7.5ab 1.03b-d 
1500 24.2ef 67.9hi 5.5ef 0.72hi 

5 

0 24.2ef 52.3b 5.5ef 0.86e-g 
500 25.5de 35.0a 6.0de 0.69hi 
1000 22.9fg 82.2f-h 5.0fg 0.78gh 
1500 21.6g 82.2f-h 4.5g 0.64i 

�  �D 5�!� p��� F%�-� 5�-# &��D  V�� p)!N" ��L� 2��" �% �"  F��"  ��a 5��*+  [��!�" TK� �  JC#"  �"5  �Q� �� �1�%. 

Similar letters within columns indicate insignificant differences according to the Duncan’s multiple range test 
 (P< 0.05). 
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 !�8���1-  ���� ����	� ���	��  �����	
 ��

 ������ +��� �1 '��� 8��M� ��� ����
. 

Fig 1. Effect of potassium nitrate and phenyl phthalamic acid on fruit number per strawberry plant.  

 

  
 !�8���2-  ���� ����	� ���	��  �����	
 ��

 ������ 8�)?�N +��� �1 ��� ����
. 

Fig 2. Effect of potassium nitrate and phenyl phthalamic acid on yield of strawberry. 
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 $��O4- ��� ����	� ���	�� �� W,?X ���
N �"�TX � G�� '��� ��� ����
 
Table 4. Effect of potassium nitrate on nutrient concentration of strawberry leaves and fruit 

����	� ���	��  
Potassium nitrate 

 (g.l-1)  

3R��	�� (��!8)  
N (%)  

  ��&
 (��!8) 
P (%)  

  ����	� (��!8) 
K (%) 

G��  
Leaf  

'���  
Fruit 

  G��  
Leaf  

'���  
Fruit  

  G��  
Leaf  

'���  
Fruit  

0  2.64b 1.36b  0.41b 0.22b  2.49b 2.33b 
1  2.69b 1.36b  0.37b 0.20b  2.45b 2.30b 
2  2.91ab 1.49ab  0.55a 0.31a  2.75a 2.55a 

5  3.15a 1.56a  0.40b 0.22b  2.72a 2.52a 
�  �D 5�!� p��� F%�-� 5�-# �D &� V�� p)!N" ��L� 2��" �% �"  F��"  ��a 5��*+  [��!�" TK� �  JC#"  �"5  �Q� �� �1�%.  

Similar letters within columns indicate insignificant differences according to the Duncan’s multiple range test (P<0.05). 
  

 $��O5- ��� �����	
 ��

 ���� � ����	� ���	�� �� W,?X ��&?� � G�� '��� ��� ����
 
Table 5. Effect of potassium nitrate and phenyl phthalamic acid on calcium concentration of 

strawberry leaves and fruit 

����	� ���	��  
Potassium nitrate (g.l-1)  

�����	
 ��

 ����  
PPA (mg.l-1)  

��&?� (��!8)  
Ca (%) 

G��  
Leaf 

'���  
Fruit 

0 

0 1.47de 0.17h 
500 0.17bc 0.20b-e 
1000 1.60cd 0.19c-e 
1500 1.48de 0. 18e-g 

1 

0 1.60cd 0.18efg 
500 1.85ab 0.23ab 
1000 1.73bc 0.21b-d 
1500 1.23fg 0.15f-h 

2 

0 1.97a 0.23ab 
500 2.06a 0.24a 
1000 1.84ab 0.22a-c 
1500 1.35ef 0.16f-h 

5 

0 1.35ef 0.15f-h 
500 1.48de 0.18d-f 
1000 1.23fg 0.14f-h 
1500 1.11g 0.13f-h 

�  �D 5�!� p��� F%�-� 5�-# &��D  V�� p)!N" ��L� 2��" �% �"  F��"  ��a 5��*+  [��!�" TK� �  JC#"  �"5  �Q� �� �1�%.  
Similar letters within columns indicate insignificant differences according to the Duncan’s multiple range test (P<0.05). 
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Table 6. The correlation coefficient of quantitative and qualitative characteristics of strawberry  

 ��&?�
G�� 

Leaf Ca  

'��� ��&
 
Fruit P  

 ��&

G��  

Leaf P  

�	� ���
'��� 

Fruit K  

 ����	�
G�� 

Leaf K  

 3R��	��
'��� 

Fruit N  

 3R��	��
G�� 

Leaf N  

 +	"����
��  
TA 

'��� �7d  
Fruit 

volume  

�# 8��M� J"K�  
Inflorescence 

no.  

�)0�� '��� 
Deformity 

fruit  

'��� 8��M� 
Fruit no.  

 ���O 8���
�� $�?@� 

TSS  

 e��0
��
"Q`� 
SPAD 
index  

�.� 3/� 
Dry 

weight  

�� 3/� 
Fresh 
weight  

  

               0.88**  
X-N 5*� 

Dry weight 
              0.42**  0.44**  

�,��E�� |N�1 
SPAD index 

             1.00**  0.42**  0.44**  
G� [�R�� ���S  "��  

TSS 

            0.54**  0.54**  0.67**  0.72**  
&���  "�L4  

Fruit no. 

           -0.40 -0.24 -0.24 -0.49**  -0.33* 
GC1�% &���  

Deformity fruit 

          -0.22 0.47**  0.40**  0.40**  0.36* 0.52**  
J�u" G'  "�L4  

Inflorescence no. 
         0.38**  -0.51**  0.15 0.59**  0.59**  0.85**  0.79**  

&��� �0�  
Fruit volume 

        0.58**  0.38**  -0.22 0.51**  0.99**  0.99**  0.41**  0.43**  
G� F!����"  

TA 

       -0.19 0.01 0.11 -0.09 0.02 -0.18 -0.18 0.12 0.14 
w�% 5e��!�#  

Leaf N 
      0.94**  -0.15 0.03 0.18 -0.02 -0.01 -0.14 -0.14 0.13 0.16 

&��� 5e��!�#  
Fruit N 

     0.82**  0.85**  -0.02 0.20 0.52**  -0.20 0.30* -0.01 -0.01 0.31* 0.41**  
w�% ����!?  

Leaf K 
    0.99**  0.80**  0.83**  -0.04 0.18 0.51**  -0.17 0.29* -0.03 -0.03 0.29* 0.39**  

&��� ����!?  
Fruit K 

   0.50**  0.51**  0.17 0.11 0.37**  0.38**  0.99**  -0.21 0.46**  0.40**  0.39**  0.36* 0.52**  
w�% �W
7  

Leaf P 
  0.98**  0.51**  0.52**  0.18 0.12 0.41**  0.44**  0.98**  -0.22 0.49**  0.44**  0.44**  0.39**  0.57**  

&��� �W
7  
Fruit P 

 0.44**  0.40**  -0.03 -0.01 -0.14 -0.19 0.99**  0.58**  0.41**  -0.24 0.54**  1.00**  1.00**  0.41**  0.44**  
w�% ��
R�  

Leaf Ca 
0.96**  0.38**  0.34* -0.04 -0.03 -0.12 -0.17 0.94**  0.54**  0.35* -0.21 0.51**  0.96**  0.96**  0.38**  0.35* 

&��� ��
R�  
Fruit Ca 

 *  �**% :F  g�4�4��L� �"   [��!�" TK� � 5  �1 �Q�                                                                                                                                                                           * and **: Significant at 5 and 1% probability level, respectively    
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Bolat ) 5"��HHC�D �1992 � (Davis )1964 5�HH�% (
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