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2� �"B+� &���� .�'C� 2�>D� #��3���,�E ,"�� )Actinidia deliciosa cv. Hayward( #���� #$�% ��  �� F���� 2��%G+H 

)CND�( 40 #��3��� I���� &J��! 1388 -1389 ��"� &���� ���L .8�%. 2�"M�,�E N�� &OME !� PL� QR�S #���� &+'� �E����" 

)(Hayward !� 30 ��� �� �E #��3��� � 10 N�� �� .TU,�E VW��� 2�T� � �J"MX� 100 N�� Q��+� !� N�� ���,�E Y��, Z� 

I�� �� [�/ #����T/) (����� � ��S #����T/) (�R�� #���� #$�% �� ����� Z�� *MU,��� � �\�+J &��>S B� Cu� Zn� Mn� Fe� 

Mg� Ca� K� P � N ]��'� .BWS G�G/. �� ]�� �E�^? �� Z��_��� !� IG� *��� &'MX� .(3� `������ �\�+J &��>S )Vx( Fi
c  �� 

F���� 2��%G+H � ab '�
Y�� *��� &'MX� 2U�� 2� c"��� 2� �\�+J �&��>S ��dWMJ e���Gb )5/37( ]� �� ���dE 2� #�"+J 

ZG++��GU �� Z��% ��dWMJ Y�� � ]���? ]��'� G/. -���� #��� ��� ]�� #��3���,�E �� ��dWMJ Y�� � ]���? !� h�R .BWS �\�+J &��>S 


��_� �"U� ����. !� ]�O���� ��GJ� 2� .�� ZG�� �\�+J &��>S ���, 2'��U #��3���,�E �� ��dWMJ �Y�� .BWS�E, �"Wi� 10 �j+J 

��"� &���� 2� .�� G�� 2� a��/ #k����� 28/0±64/2 �G\�� �_38 06/0±26/0 �G\�� P����? 58/0±62/1 �G\�� P���+� 

08/0±31/0 �G\�� P�3W� 26/0±33/2 �G\�� �+O+� 0047/0±71 &W��l�% �� �%"W���l `� 001/0±14 &W��l�% �� �l�%"W�� ]E� 

330/00 ±173 &W��l�% �� �l�%"W�� ��, 0006/0±28 &W��l�% �� l�%"W�� � �"� 0029/0±55 &W��l�% �� l�%"W�� .�"� m����� 

l�� ,�E 2W\�b &�����8 ��"(M� ��\�+J ��"� ��+O+� �#k����� ��_38 `� � P����? 2� Q���� ��� !�50 G\�� �"�.   
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ABSTRACT 

In order to evaluate the nutritional status of kiwi vineyards (Actinidia deliciosa ‘Hayward’) in Guilan province by multiple 
diagnosis (CND) method, 40 vineyards in two years (2018-2019) were surveyed. The leaf samples from the dominant 
variety (Hayward), from 30 vines and 10 leaves in four different geographical directions, (total of 100 leaves) in each 
vineyard were collected in August. The vines have been over ten years old in the east (Roodsar) and west (Talesh) of Gilan 
province. Then concentrations of nutrients B, Cu, Zn, Mn, Fe, Mg, Ca, K, P and N were determined In this study, using the 
cumulative function model of variance ratio of (Fic (Vx) nutrients, multiple detection method and solving the equations of 
the third degree cumulative function related to nutrients, the average yield of 37.5 (ton/ ha) was determined as a separator 
between high and low yield groups. The results showed that there is a significant difference between high and low yield 
orchards in terms of nutrient concentrations. From the mean numbers of nutrients for the high-yield population, the desired 
concentrations of the 10 elements were obtained, including nitrogen 2.64 ± 0.28%, phosphorus 0.26±0.06% , potassium 1.62 
±0.58 %, magnesium 0.31 ± 0.08%, calcium 2.33 ±0.26 %, manganese 71 ± 0.0047 mg/kg, copper 14 ± 0.001 mg/kg, iron 
173±0.00330 mg/kg, zinc 28±0.0006 mg/kg and boron 55±0.0029 mg/kg. According to the resulting norms, the frequency 
of elements deficiency of boron, manganese, nitrogen, phosphorus, copper and potassium was more than 50%, respectively. 
 
Keywords: Guilan, Hayward, nutritional balance index, nutrient elements, optimal limits. 
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,.!- )Actinidia deliciosa( 2�!0 +	!5,6!��60 �� 

�.5�72� Actinidiaceae '/� )Hassanzade 

Naranjboni et al., 2018(. �#�6 8!5 #�� �� 

,���.9- :;� 2<==-<!>.* ,.!- '/� +- �$ �8?�#@ 

A$�B +C.* DE/ �#6 '9- �#F G.HI� �� ��/�,�� 

�>�	
 �1!0 ��<5��� � ���J0 �� +�� 6!7� 2�6	� 

2�.$ .'/� �.9- �6#� �$ 334 ��8� F* �<!>.* :;/ 

'9� ,<K�� �� <!>.* ,.!- �;C � +L*� M��;N 

<!>.* ,.!- �� �;C � �� O�I> DE/ 6#� '9- 

,.!- �$ 12773 ������ :;/ Q=R ,<K�� �� DE/ 

6#� '9- ,.!- �!5� � +L*� M��;N DE/ 6#� '9- �� 

�;C � +L*� /M. �6�J	S �� �;C �� ���� ��.<
�$ 

,���.9- �F!N �<=J#�.!5 ��!>��#� ��6#� ��5.# ��J!
 

�+!-6* �+�5�6? ��#6�� � FR�T M�U� ,�� G�� �* :�� �� 

<!>.* �� +$ �.7 ��H�7� 2���<5� )FAO, 2019(. 

DE/ 6#� '9- V �� �6#� W�/�6$ ���V 12715 

����� 2�.$ +- ��<X �	!5 �� V G��%� 6000 ����� 

�� ��/� 1!0 ZB�� 2<
 '/� � �6�J	S +5"�/ V 

�� ��/� @!$ ��180000 F* G.HI� �� <
�$

)Agricultural Statistics, 2019.( �� 6[5 ��H�B�,� 

.!-, +J	C�� \".HI� �5�L]�$ �*����K �6#� '/� 

+- �� DE/ Z!/� �� G�	
 �6#� '9- ���.
. �=$ 

+$ ^��80 Ferguson )2011( ��<U� F!���#� »`« 

.!-, G��%� Q=R .	> '/� � ����, ��<U� ��#�, 

6K�=S �5<%� A��
 �:#</ �:!/��R �:!�J- �:#8!=� 

�8=b=� �F�V ��, � c� )Santoni et al., 2014( � 

��-��<!� ��<!/�, �>V +- �� ��.* <!/�-��$ <$ 

6de� <=��� ��<
�$ )Peticilaa et al., 2015.( �� 

^��6R \�]�$ 2.!� � <!>.* G.HI� �f/�=� g3X 

,8!hJK�X � <�#6#' +76N 6K�=S �(]�# �� '!	�� 

�#2i,� ����.76$ .'/� ()*#+ D!IK \".HI� 

�5�L]�$ @U5 	;�� �� @#�8?� �6�J	S � �.L;$ 

'!3!- � 5".j��6- 6	S ��L5�5��� \".HI� 

'
��6$ 2<
 ���� )Hugh et al., 2008.( +$ ,�.j +- 

k6H� +=!;$ 6K�=S ,�.- fC.� �8?�#@ �6�J	S � 

'!3!- 2.!� � �c�S6$ k6H� G��%���5 �;5V 6 =� +$ 

@��- �6�J	S � '!3!- 2.!� ���.
 )Samswat et 

al., 2015.( ��.� 5<%�� lU? @h$ �N.-� �� �� 

m97 2.!� �� A!�9* ���<=�� ��� F�	� '/� '!3!- 

�;5�# 2.!� �� +$ ��<U� BA$� ;C.*� 'I* 6!d�* ��6B<=�� 

)Yaman, 2014.( @#���V n6$ ��8$� <!3�, �� �/�6$ 

'!%&� +#()*�, o�$�� +$ 2i#� �� ��.� 6K�=S �#�(] 

p6I�� �� A!LB �T�6�!5 :!/��R � 6K�=S :-��!5 

��  <
�$)Alva et al., 2006.( +#8 * n6$ 2�1S 6$ +�=#� 

�� �/�6$ '!%&� +#()*�, o�$�� �<!3 ���<
�$ �� M� 5� 

+!K.* �.-, � �.L;$ �#���- q(C 6K�=S �#�(] 8!5 ��-

<�V ��<
�$ )Alva & Paramasivam, 1988.( G<� 

r!h9* +5�0<=N F#� ���� �� :��6? �����V �* ��7�=
 

�� '!%&� A��.S 2<==-��<I� 6K�=S �#�(] AK�X 

��.
 ��.SA ��<I�2<==- '#.>��,<=$ ��60 � ���<S 

ZC6� s!B�,6* 'L�5 +$ ��<S� ZC6� ��.	S AK�X 

��60. �$�#��� '!%&� +#()*,� ���!0 ';C '/��$�# 

+$ t�L*�� �!� 6K�=S �#�(] A$�B 2��3�/� �� �p�7 

�8!� 6K�=S �.C.� �� 2�!0 � �6�J	S ,��6& '/� 

)Pereira et al., 2011.(  

@ =/ '!%&� +#()*,� 2�!0 � 8!5 +%>�E� �%*G� 

6K�=S �#�(] �� 2�!0 ��# �� �/�/�F#6* +!K.*,�� 

:JS +#()* ���!0 �� G�/,�� 6!7� 2�.$ '/� 

)(Malakouti & Homaee, 1995. +#8 * 2�!0 +$ 

�.=S m# ��8$� +S�8�,� �� G�/,�� 6!7� +$ �.j 

,��#� ,�6$ �.L;$ +#()* ���!0 ��.� 2��3�/� ��6B 

��.�6!0 6!�3* Q#��5 +#8 * +$ ^�� '[J] �5�6I$ +$ 

\�.K 2��<I� ��.L	- '#�3- � @!$�.$ �!$ ���.
 

+- 6� M�<- �� F#� 2��<I��� +$ \�.K M�B�� ZC6� 

,�6$ F!=/ �=!%� �� <
� �$ ��<%* ,��#� �� '[J] 

6K�=S �#�(] +u��� 2<
 '/�. �� F#� ^�� \�6d� 

A$�U�� 6K�=S �� ��� 2��<I�,�� Z!/� '[J]�� 

<!
.R2 2<
 '/� � A$�B m!�3* <=��!5 ) Parent & 

Dafir, 1992.( �.C� ��<S� ZC6� 'I* l#�6
 M.$

�/�=
 �S��� )Agroecology( sj�=� �� \�#��6& 

'/� �F#�6$�=$ F!>�� M<B �6$, r!h9* ����!5, 

�#�(] \".HI� �]�$ ���V6$ ��<S� ZC6� �� <
�$

).(Malakouti, 2008 �� ./, �6b#� +$ A!>� :�6$ @=- 

6K�=S � \�L!-6* �#�!	!
 p�7 6$ ��, �6b#<�# 

\��3* �6�J	S o�$�� � ^�� ��#6#<� Q#�� �� 6� �+UE=� 
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��!5 +$ ���V6$ ��<S� ZC6� +UE=��, ���� )Daryashenas 

& Saghafi, 2011 .(�$ +C.* +$ ���.� 6-v 2<
 '[J] 

6K�=S �� n6$ F!!%*2<==- '!%&� +#()*�, 2�!0 '/� 

+5 l#�6
 p�7 <=N6� '#6#<� D!IK +#()*,� 2��3�/� 

�� �.-,�� �#�!	!
 � �>V @U5 �	;� �� q(C 6K�=S 

�� n6$�� ����. ^�� r!h9* +5�0<=N 6K�=S 

Compositional Nutrient Diagnosis )CND=( �$ 

F�?606[5�� 'L�5 m# 6H=S +$ +	� 6K�=S \�6d� 

A$�U�� 6K�=S �� �!$ ������ )Parent & Dafir, 1992.( 

�� F#� ^�� �$ m	- F�?60 �� ^�� �&�#� � ,���V � 

�6$��- Z$�* �%	 * 'L�5 c5�#��� 6K�=S �#�(] � Z$�* 

Z#�.* Z$6��,�- 2�60,�� ,�6�J	S ��#� � :- �$ 'B� 

"�$ m!�3* �� <5.
 )Khiari et al., 2001(. F#<$ �=%� 

+- 8#�	* +%��C �6�J	S +$ �� 2�60 ��#� � :- 6$ W�/� 

:!/6* Z$�* �%	 * F!$ �6�J	S � 'L�5 c5�#��� 

r7�
 ,�� 6K�=S �#�(] ��<
�$. F#� Z$�* �6�J	S � 

6H=S �#�(] A�
 2��� ,��- .���� �$ F!!%* t�U5 wES 

�=I=� 2�60,�� ,�6�J	S �$ 'B� ,��#� m!�3* 

�� �.
 )(Khiari et al., 2001 cx/ r7�
,�� 6K�=S 

�#�(] CND +$ ��^ M�0+$M�0 F!!%* ����60. r7�
 

G��%* 6K�=S �#�(] )r
2 (�� y.	 � \�%$6� r7�
,�� 

6K�=S �#�(] A$�B +L/�I� .'/� F#� r7�
 ��<S� 63K 

� 6�9!$ �� +$ �.7 ��H�7� ���<�� 6� 2��<5� �2 +$ 

�<S 63K m#�85 6* �.
 G��%* 6K�=S �#�(] q.JE�6* 

<��.7 <
 .F#�6$�=$ ,�6$ 6� 	5+5. rh9� ���!0 �� 

s#6j $+ '/� ���V �2 �� �.* �8!� M<S ��.* 6K�=S 

�#�(] �� F!!%* �6- )Daryashenas & Saghafi, 2011(. 

r7�
,�� 6K�=S �#�(] CND ,6!)�� AU��� 

� G��65 <=���. ^�� r!h9* +5�0<=N 6K�=SCND 

�$ �� 6[5 F�?60 'L�5 m# 6H=S +$ +	� 6K�=S 

\�6d� A$�U�� S6K�= �� �!$ ������ )Parent & Dafir, 

1992.( F!=z	� �� +5���/ CND '!%&� 6� 6H=S 

�#�(] 'L�5 +$ F!b5�!� �/<=� +!J- 6K�=S +L/�I� 

���.
. F#� ^�� A��.S ��<I�2<==- �� f�X6$ 

�6�J	S �%B�� 2�60,<=$ ��<=- +5 6$ W�/� �6�J	S 

A$�B @!R{�=!$ F#�6$�=$ :;/ 6H=S ��<I�2<==- +$ 

m!�3* �� �6�J	S rh9� ��{��60 |�!5�d ,��/�<C 

2�60,�� ,�6�J	S q.JE� �$ 'B� ,��#� M� 5� 

�� <5.
 F#� 6#��U� �� V +%��C �,���V 6b5�!$ '[J] 

q.JE� ,�6$ 2�!0 ��.� 6[5 2�.$ � ,�	=��� �L/�=� 

,�6$ 6!�3* Q#��5 +#8 * 2�!0 �� <
�$)Basirat et al., 

2014.( z	�F!= Basirat et al. )2015( +$ �.[=� 

���V6$ ��<S� ZC6� 6K�=S �#�(] �6$, �.b5� :B� 

��6��
,� �9#���V �� DE/ 54 ���-�* �.b5� �� 

+UE=� ��6��
 +$ ^�� r!h9* +5�0<=N M� 5� .<
 

�� F#� @��iR 2�60 �6�J	S ��#� +$ ��<%* 13 

���-�* )24 <K��( � 41 ���-�* �$ �6�J	S :- 

)76  (<K���$ 2��3�/� �� G<� �6$��- Z$�* �%	 * 

'L�5 c5�#��� 6K�=S �#�(] �� :� m!�3* .<#�60 6$ 

F#� �W�/� F!b5�!� ���6�J	S, q.JE� +$ �8!� 

78/33 F* �� ����� +$ �.=S �6�J	S k<� F!!%* 

<
 +- ��<S� '/<$ 2<�V 6K�=S �#�(] �6$, F#� �6�J	S 

A��
 T�6�!5 43/0±56/2� 63�? 15/0±57/0 �:!/��R 

14/0±04/1� :!�J- 39/0±26/1� :#8!=� 11/0±75/0� 

8=b=� 0/0±9/33� ��, 0/0±8/24� F�V 0/0±4/106� 

c� 0/0±02/7� �.$ 0/0±6/43 � 6J- 13/0±72/0 

�.$. W�/�6$ ��<S� ZC6� '/<$ 2<�V �� F#� @��iR 

�.L	- :!�J- � T�6�!5 �� +�#�U� �$ 6#�/ 6K�=S 

6�9!$ �.$. Sharifmand et al. )2017( +$ �.[=� 

�$�#��� '!%&� +#()*,� �<- (Lagenaria vulgaris) 

�$ 2��3�/� �� ^�� CND  � F!!%* M65,�� 6K�=S 

��#�(] +5.	5,�� n6$ �� 122 +S�8� �<- �� 

��/6;
 ,.7 �� Z	C,��V � '[J],�� 6K�=S 

�#�(] B� Cu� Zn� Mn� Fe� Mg� Ca� K� P � N �� 

!%*F! <5�.	5. �;5V �� 2�60 ,�6�J	S :- � ��#� +$ 

^�� �&�#� � ,���V � �$ �6$��- Z$�* �%	 * 'L�5 

c5�#��� 6K�=S �#�(]  ��8#�	�� � cx/ M65�� � r7�


,�� CND ,�6$ 6K�=S �#�(] �� +L/�I� <5�.	5. Q#��5 

�95 ��� F!$ y��8� �$ �6�J	S "�$ � F!#�R �� O�I> 

'[J] 6K�=S �#�(] \��3* �=%���� �.C� .���� W�/�6$ 

r7�
,�� CND 6K�=S :!/��R � ,�� �3=�F#6* 

r7�
�� �� <=�
��. r7�
,�� G��%* +#()*,� CND 

�� y��8� �$ �6�J	S F!#�R 6�0�8$ �� 63K +$ '/� <�V +- 

�952<=�� M<S G��%* 6K�=S �#�(] �� F#� y��8� 

�� <
�$ .Najafi et al. )2015( �� R�9��i �� 

��/6;
 2�� �95 6$ ��, +��R �95 <5��� +- 
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f!*6* 6K�=S �#�(] o�$��, +��R +$ f!*6* �.L	- 

2��3�/� K>P>Zn>B>Mn>Cu>N �� .<
�$ 

Chakerolhosseini et al. )2015( �� F!!%* ��<S� 

ZC6� G�U*6R ^���$ CND �.=S <5�.	5 +- M<S 

G��%* 6K�=S �#�(] <=5�� �.$ � �~%$ �� .!*�- �� 

��<5�.* ��# �� A#"� ��6B F�?60 57 <K�� �� o�$�� 

�� 2�60 �$ �6�J	S :-6* �� �6�J	S <Xl/�� <
�$ � 

Q#��5 �;5V �95 ��� +- '[J] �.$ �� �76$ +5.	5�� 

@!$6* �� �<S ZC6� q.JE� F!!%*2<
 �.$ � �:#8!=� 

��,� F�V � :!�J- ��;N 6H=S, <5�.$ +- �.L	- 

;5V� �� sj�=� 6!��60, � +	!56!��60, ��/� 

@!$6* Z#�
 2�.$ +- F#� ��<5�.* �J!>� �6$, @��- 

�6�J	S <
�$. �� F#� +%>�E� �$ ,6!0���$ ^�� 

r!h9* +5�0<=N 6K�=S ��#�(] �95 2��� <
 +- 

�.L	- :#8!=� �� o�$,�� G�U*6R +UE=� ��./�# 

F#6�9!$ 6!d�* �� 6$ �6�J	S F!#�R o�$,�� +UE=� .���� 

Strik et al. )2021( ��<X +=!;$ 6K�=S �#�(] �� �� 

,.!- ����6R <=5�� :B� ���.#�� +$ �6
 A#v <=��5��{ 

T�6�!5 2-8/2 �<K�� 63�? 3/0 -13/0 �<K�� 

:!/��R 5/1-5/2 �<K�� :!�J- 2-4 �<K�� :#8!=� 

2/0 -8/0 �<K�� ,�� 15-30 �J!� M606$ �M60.J!- 

8=b=� 50-200 �J!� M606$ �M60.J!- F�V 60-200 

�J!� M606$ �M60.J!- c� 5- 15�J!� M606$ M60.J!- 

� �.$ 25-200 �J!� M606$ M60.J!- .<=��5�� �;5V F#� 

��<X +=!;$ �� �� ,.!-,�� �<$ �6R �6/.* (�5.7) 

+$ �6
 :A#v T�6�!5 7/2-8/1 �<K�� 63�? 4/0-2/0 

�<K�� :!/��R 5/1-5/2 �<K�� -:!�J 5/2 -5 �<K�� 

:#8!=� 22/0-55/0 �<K�� ,�� 12-30 �J!� M606$ 

�M60.J!- 8=b=� 50-180 �J!�M60 6$ �M60.J!- F�V 

80-160 �J!� M606$ �M60.J!- c� 6 - 14�J!�M60 

6$ M60.J!- � �.$ 50 -100 �J!� M606$ M60.J!- 

.<=��5�� Tarkioghlou et al. )2007( �� +%>�E�,� �� 

p�7,�� ���� �� +!-6* �� 50 ���-�* ,.!- p�7 � 

n6$ +5.	5,���6$ <5�.	5 6$ sLj Q#��5 +JK�X p�7�� 

'?�$ '
�� �* l/.�� �<=�
�� @=-�� :- �* l/.�� 

� �$ m�V :- � �$ ��<U� 2��� �>V q.7 � +$ �.j 

M.	S 63�? � :!/��R � :!�J- � :#8!=� � F�V � 

c� � ,�� � 8=b=� +$ �8!� �?�- �� p�7 �.C� 

<=�
��. +$ f!*6* 22 �* 26 <K�� p�7�� �.L	- 

\�� � $.� <=�
��. n6$,�� ,.!- �8!� �?�- � 

@!$ �� 2��<5� �� 6$ � F�V � c� � ,�� � �� 

��� ���# :� �.L	- T�6�!5 � 63�? � :!/��R 

:!�J-� � :#</ � 6J- +$ f!*6* ��<X 64� 24� 

26� 100 � 84 <K�� �� ���-�*� ��� <=�
��. 

+N60� ,.!- �� sj�=� �$ ,8!hJK�X "�$ +b5 ,��� 

����.
 �;5V <#�$ +$ �8!� �?�- � :[=� 6K�=S 

�#�(] �� '?�#�� �<=#�	5 q(C +5"�/ +J!/.$ 

���-�*,�� �>�$ ,.!- ,�6$ T�6�!5 � :!/��R � 

:!�J- +$ ��<U� 6�9!$ F!$ 125 �* 180 M60.J!- 

�� ����� � +$ �8!� 6�	- 6J- 60 M60.J!- �� 

����� � 63�? � :#8!=� � �60.0 +$ �8!� 6�	- �� 

25 M60.J!- �� ����� \�.K ��0!�6 )Cangi et 

al., 2003(. ��<U� ��.� �#�(] F!��* 2<
 �� k6j 

���.- ��p�*,�� �>�$ ".	%� 6�	- �� 50 <K�� 

,�6$ 6�9!$ 6K�=S �� <
�$)Smith et al., 1997.( 

$� C.*+ +$ '!	�� �=�6? ,.!- �� �6
 +!X�5 

�8!5���- �~%$ \1�9� <=5�� <
� � �6�J	S 

^��80 2<
 � �� F#� �!� �!%&�+#()�,� @U5 

2<	S ,� �� +$ 2<;S <5��� )Tarkioghlou et al., 

2003(. W�/�6$ 6[5 F!UUI� y.5 � ��<U� �.- � 

��� ��!5 2�!0 ,�6$ sj�=� wJ�h� \��3�� ��<
�$� 

=$F#�6$� �6$, AX \1�9� +#()*,� ,.!- � 6#�/ 

���!0� p�7 � n6$ +#8 * 2<
 :��$ �$�#��� <5<
 

)Tarkioghlou et al., 2003; Aidin et al., 2006(. 

�$ �	[5 ,�� +#()*,� �� ���-�*,�� ,.!- <=>�.!5 

G.	%� �� <
�$)Smith et al., 1987(. �� �Uj�=� 

�.L	- :!/��R +$ �.j 6��02� �.C� ���� � \�%>�E� 

2�6��0 �� <=>�.!5 � �5.# 59� 2��� '/� +- ��<%* 

,��#� �� ���-�*  ���� ,��#� �.$ 6d��� 2<
<5� 

)Sitropolous et al., 2004.( �(> �$ +C.* +$ '!	�� 

+��56$,8#� +#()*,� ,�6$ �.L;$ '!%&� +#()* ,� 

���-�* ,��,.!- G�	
 �.9- �$ 2��3�/� �� 

^�� ,�� f/�=� F#� y.&.� ��.� A!JI* ZB�� .<#�60 

�F#�6$�=$ k<� �� ,�6C� F#� �@��iR +%>�E� '!%&� 

+#()*,� ���-�* ,�� ,.!- ��/� 1!0 �$ 2��3�/� 

�� ^�� r!h9* +5�0<=N ��<
�$.  
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���.  �� ��  

+$ �.[=� �$�#��� '!%&� +#()*,� ,.!- �$ 2��3�/� �� 

^�� CND +5.	5���6$, �?��H* � +#8 * �#�!	!
 

n6$�� �� ��/� 1!0 �� sj�=� 2<	S 'I* '9- 

V �� �B6
F#6* � �$6]F#6* t�U5 ��/� �=%# �� �� 

��/6;
 @>�* �$ G.j˝56 53 48 � �6S˝3 11 

38 � y�3*�� 25- 6�� �� DE/ �#�� � 6/��� �* 6���� 

�$ G.j˝51 38˚50 � �6S �#�!?�6)C 56 6  36 � 

�3*��y 7 - 6�� �� DE/ �#�� �� G�/ �S��� 1397-

1398 �� ���-�* ,��,.!- M� 5� .<#�60 ,�6$ 

+#()* '!%&� �$�#��� ���-�* ,�  ��<%* ,.!- ,��40 

 q6] �� ���-�* (@>�* ��/6;
) ��/� �6
 �

 (6/��� ��/6;
)�6�J	S ,���� +- 6���� �* ,��

 AB�<X � \��3��10  .<#�60 q�h�5� �+>�/5+5.	,�� 

�=%# ��/� f>�] :B� �� �b	� n6$ ���.#�� 

)(Hayward �� 30 p�* �� 6� ���-�*  �10  �� n6$

';C 2.!� ��=- �� M�� n6$ �� p�* 6� wJ�h� ,��

) �#�;�5�(Smith et al .,1985  �S.	 � �100  n6$

<#�60 ,���6$ +5.	5. +5.	5 ,��n6$ +$ ^�� 

���<5��/� � �� +7�
,�� G�/ C,�� ;*!+ � �%#6/ +$ 

2�b9#���V �AU�=� �$ qV 6EU� .9��
 � �� ,��� 65 

+C�� ��6b!�5�/ m97 � cx/ q�!/V <5<
 

)Emami, 1996(. 6K�=S �#�(] T�6�!5 A- +$ ^�� 

G�<J - � �$ 2��3�/� �� 2�b�/� �G�<J - 63�? +$ 

^�� ,6�	#6>�- l/.* ^�� �,6��.�?�6��x/� 

:!/��R +$ ^�� :!J? �.�?,6� 2��<5�,6!0 <5<
 

)Emami, 1996(. 6K�=S �,�� �8=b=� �F�V c� �$ 

^�� :~� m97 l/.* 2�b�/� q(C �	*� G<� 

G��=	>�.�6* 'u�6B � �.$ +$ ^�� ,6�	#6>�- F!����V 

H F!!%* <5<
 )Emami, 1996(. F!=z	� +$ �.[=� 

F!!%* \�!K.H7 �-�7 � '!%&� �#�(]6K�=S �� 

p�7 8!5 �� p�7 \�]�$ 8!5 +5.	5 f-6� +!;* 

,��8!>�5V� ��.� 6[5 �� �;5V \�.K .'?6#(R �� ��� 

�'
��6$ �8!� �6�J	S 2.!� 6� ���-�* 6$ W�/� 

l/.�� �6�J	S ���-�* +L/�I� .<#�60 cx/ 

2��� �� �$ ^�� G<� r!h9* +5�0<=N 6K�=S ��#�(] 

��<S� ZC6� +$ �.=S '[J] 6K�=S �#�(] ,�6$ +%��C 

�$ 6�J	S� #"�$���-�� ,��+UE=� l/.* M65 ��8?� 

Exell )+h�5 2007( '/<$ <�V � '#��<I�,�� 

�#�(]6K�=S �� �6�J	S �#�/�=
 .<5<
  

  

����� ������� �����  

^�� r!h9* +5�0<=N F!>�� ��$ l/.*Parent & Dafir 

)2003( +u��� .<
 F#� ^�� ����, �5�L� �&�#� � ���V, 

M�	* \�L!-6* ���!0 �
A� �>V � ��5<%� +$ \�.K m# 

+5.	5 2��/ (S
d
) �� 6[5 +�?60 ��<5.
 .�$ +C.* +$ <!-�* 

6$ �$�#��� G��%* 6K�=S �#�(] +- '[J] 6K�=S +$ �.=S 

@h$ �JK� �� 6[5 +�?60 �� <5.
 � +!U$ \�L!-6* +$ 

�.=S @h$ 2<5�	!B�$ R
d
)( +- �� +E$�� )1( A$�B +L/�I� 

'/� )Aitchison, 1988(. y.	 � +>��%� 6$�6$ 100 � 6$ 

f�X <K�� �!$ ���.
� �� F#� +>��%�d  2<=#�	5 

��<%* 6K�=S �#�(] � R
d

 6b5�!$ �B�$ 2<5�� \�L!-6* 

���!0 '/� � y.	 � 'L�5 �	�#��b> �$ q���X� ��<U� 

2<5�	!B�$ 6$�6$ 63K <��.7 �.$ )Daryashenas & 

Saghafi, 2011(.  

)1                   (        [N + P+ K+ …+ Rd = 100] 

Sd= [(N, P, K, …, Rd):  
N > 0, P> 0, K> 0,…Rd > 0  

 �<�$� ���6�J	S �� ��#� +$ :- w#�� <5<
 cx/ 

F!b5�!� �/<=� 6K�=S �#�(] � 'L�5 :�#��b> 

�%!Lj 6K�=S �$ l$��� )2( � )3( +L/�I� <#�60 

(Parent & Dafir, 2003) :  

)2(                   � =  �� � 	 … ��
�

�
�� 

)3(                                      Zi= log[xi / g(x)]  

c5�#��� 6#��U� VX ,�6$ 2�60,�� ,�6�J	S 

+L/�I� � 'L�5 c5�#��� � Z$�* �%	 * 'L�5 c5�#��� 

�;5V W�/�6$ l$��� )4( � )5( +L/�I� <
 ,�6$ +L/�I� 

r7�
 �=SK6 �#�(] �� +E$�� )6( 2��3�/� :<
  

)4                                       (����� = �
����

����
   

)5                               (�� =
∑ ����� !�

"#�

∑ ����� !$
"#�

× 100   

)6                                              (()� =
*�+*�∗

-./�∗
  

  

�� F#� l$���zi*   � SD*zi +$ f!*6* F!b5�!� � 

k�6I5� ��!%� 'L�5 :�#��b> �%!Lj 6K�=S �#�(] <=��� 

+- +$ �.=S ��<S� ZC6� CND q.�I� �� .<5.
 �� F#� 

+E$�� zi 'L�5 �	�#��b> t.$6� +$ +5.	5 �*�%>�E� 

6K�=S ��.<
�$ Izi � IRd +$ f!*6* r7�
 6K�=S �#�(] 
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� ��<U� 2<5�	!B�$ <=���. cx/ '[J] m# 6H=S 'L�5 

+$ F!b5�!� �/<=� A- 6K�=S � \�L!-6* �$ 2��3�/� �� 

+E$�� )7( +L/�I� �� .��60  

)7                               (         Izi Zi zi / Szi   

r7�
 G��%* 6K�=S �#�(] �$ F#� ^�� �� +E$�� 

)8( '/<$ ��<#V +- �� F#� +>��%� r
2 y.	 � \�%$6� 

r7�
��, 6K�=S �#�(] 2�.$ � +9!	� �� <5�.* 

��<S� 63K � 6�9!$ �� +$ �.7 ��H�7� .<�� +- 60� r
2 

2��<5�6� +$ �<S 63K m#�85 6* <
�$ 6K�=S �#�(] 

l#�6
 G��%��6*, <=��.7 .'
��  

)8       (            r
2
=I

2
N + I

2 
P + I

2
 K +…+ I

2
Rd   

�$ +C.* +$ +�=#� r7�
��, 6K�=S ��#�(] 

6!)��, AU��� � G��65 <=��� F#�6$�=$ y.	 � F#� 

r7�
�� �=%# r
2 �� m# Z#�.* Z$6��-, �$ +C�� 

���V, d+1 '!%L* ��<=- (Ross, 1987). �6$, 8#�	* 

+%��C �6�J	S +$ �� 2�60 "�$ � F!#�R ���.* 6$ 

W�/� :!/6* Z$�* �%	 * F!$ �6�J	S � 'L�5 

�c5�#�� r7�
��, 6K�=S �#�(] F#<$ \�.K +- 

�<�$� Z$�* �6�J	S 6H=S �#�(] �� :!/6* 2�.	5 � �6$, 

F!!%* t�U5 wES �=I=� ���.* 2�60��, �6�J	S, 

�� �$ 'B� �� s�9� m# Z$�* +C�� 3 m!�3* �.	5. 

cx/ ���V6$ �6�J	S <X l/�� W�/�6$ ^�� Z$�.* 

�%	 * c5�#��� 'L�5 �	�#��b> =S6K� '-6
 

2��� 2<
 �� +>��%� ��.� +L/�I� ��6B .'?60 �� M�0 

<%$, F!b5�!� ��<S� �� +%��C �$ �6�J	S "�$ +$�.=S 

��<S� ZC6� 6K�=S �#�(] ��6B ��<56!0 +- �� ZB�� 

�6�J	S l/��<X �� +EU5 wES �=I=� Z$�* �%	 * 

c5�#��� 'L�5 �	�#��b> �%!Lj 6H=S �#�(] +j.$6� 

��<
�$.   
  

:���#  ;<�  

 ���!��� ��"#$�� !��!��$  

2���,�� �6�J	S � '[J] 6K�=S �#�(] +j.$6� +$ 40 

���-�* ,.!- 6$ W�/� �8!� �6�J	S �� ��#� +$ :- 

w#�� .<
 cx/ 6#��U� F!b5�!� �/<=� (G) � 

'L�5 �	�#��b> (Vx) ��<%* 10 6H=S �#�(] +L/�I� 

.<#�60 �� +���� 6#��U� Z$�* 'L�5 c5�#��� 6K�=S 

�#�(] Fi (VX) ,�6$ +!J- 6K�=S � Z$�* �%	 * 

c5�#��� 'L�5 �	�#��b> 6K�=S �#�(] +L/�I� .<
 

,�6$ F!!%* �6�J	S <X l/�� � 8#�	* 2�60 ,�6�J	S 

:- � ��#� t�L*�� F!$ �6�J	S � 6#��U� �%	 * 'L�5 

c5�#��� 6� 6H=S �#�(] +L/�I� � :!/6* <#�60 +- 

+$ \�.K 1 �%�+>� +C�� 3 ,�6$ 10 6H=S � 1 

'	�B 2<5�	!B�$ ^��6$ 2��� <
 )G�<C 1.( t�U5 

wES �=I=��� ,�6$ 10 6H=S �#�(] � \�L!-6* 

2<5�	!B�$ +L/�I� <#�60 � G<� +C�� 3 ,�6$ +!J- 

6K�=S ����=%� �.$ )05/0P≤{ R
2
=63-99( 6$ W�/� 

F#6�9!$ �6�J	S (-b/3a) �� F!$10 �6�J	S ��.-(� 

�8!� �6�J	S <X l/�� ,�6$ m!�3* �� 2�60 

�6�J	S :- � ��#� +$ ��<U� 52/37 F* �� ����� p1� 

��6B .'?60 �� + !�5 �� y.	 � 40 ���-�* ��<%* 10 

���-�* G��%� 25 <K�� �� 2�60 �6�J	S ��#� � 

��<%* 30 +S�8� G��%� 75 <K�� �� 2�60 �6�J	S :- 

��6B .<=�?60  

 

%��&� ���!��  CND  

'[J] 6K�=S �� +%��C �$ �6�J	S ��#� +$ �.=S M65 

� <X +=!;$ 6K�=S �#�(] ��6B ���6!0 Khiari et al. 

)2001a, b, c( �� + !�5 �$ �� 6[5 F�?60 �6�J	S 

<X l/�� M65,�� ���<5��/� 6K�=S �#�(] ���V6$ 

<#�60 )G�<C ,�� 5 � 4.( 6$ F#� W�/�   

f!*6* ��'#.> ���-�*  ,��,�6$ �@#�8? �6�J	S 

,"�$ 52/37 F* �� ����� +$ \�.K  

Ca>K>Cu>B>Mg>Fe>Zn>N>Mn>P �� .<
�$ �� 

A��.S �JK� @��- �6�J	S Q=R 6H=S �:!�J- 

�:!/��R c� � �.$ � :#8!=� +$ f!*6* �� '!	�� 

2i#� ,� <5����.76$. �.C��$ "�$ �.$ F!b5�!� :!/��R 

�� p�7 �� A#"� �.L	- V �� n6$ �� �� �.* +$ 

A!>� G1�7� �$ T�6�!5 � +E$�� ���!5.0��5V �$ V � 

\1�9� �� q(C F#� 6H=S .'�5�� F#� 6H=S �� 

p�7,�� �=
 
�.9� 2<
 � �� p�7,�� �/� 

F!b=/ 8!5 +9#�,�� ,.!- �	5<5�.* �65V q(C .<#�	5 

 c� �.L	- AJS ��,.!- +C.* M<S +$ +UE=� ���-

p�* +#()* F#� �$ ���� �� 6H=S�.	5 �.=S �.*. ��� 

�.H7�� 6H=S :!�J- M<S F!��* V �� p�7 +$ 

A!>� �8!� \�=$6- :!�J- F!#�R p�7�� � ,.9��
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V �� �X�.5 6R ���$ G�	
 �.9- � M<S F!��* F#� 

6H=S �� p�7 .'�5�� F!=z	� "�$�.$ 6K�=S F�V 

8=b=� � ,�� � 63�? �� p�7�� �� q(C F#� K�=S6 

G1�7� �� #� ��<#�	5. �� F#� ���-�*�� +$ �8!� 

,��#� �� �.- \�3>./ :!5.�V ��<X) �� M60.J!- ,�6$ 

6� (p�* 2��3�/� ��+-<=#�	5 �95 2��� 2<
 +- �� 

�5���!0 +- +$ ��<U� ��#� �� �.-,�� �	!5.�V 2��3�/� 

��<==- <=5�� +C.0 �b56? )Hohjo et al., 1995( � 

��!7 )Kotsiras et al., 2002( -@�� �8!� :!�J- � 

:!/��R n6$�� �� 2��� .'/� A!>� 2��3�/� �� \�3>./ 

M.!5.�V l/.* ���<5���-�* ,.!- +$ 'JS '!/��X F#� 

2�!0 +$ ��6J- F�V � 8#�,()��� .'/� �� F#� t�L*�� 

Savvas et al. )2006( �95 <5��� +- +- F!$ �M.!5.�V 

�:!/��R :#8!=� � :!�J- +E$�� �	�!5.0��5V �.C� ���� 

� �$ @#�8?� G.JI���� M.!5.�V '[J] 6K�=S ��#2<
 +$ 

�.j �=%����, @��- ��<$�#. W�/�6$ +#6[5 
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G�<C 1. ���V6$ �6�J	S <X l/�� 6$ W�/� ^�� Z$�.* �%	 * ���#c5� 'L�5 >��b#�	� 6K�=S �(]#�.  
Table 1. Estimation of the average yield based on the cumulative distribution functions (CDF) of nutrients 

logarithmic variance ratio. 

(-b/3a) (Kg.ha-1) R²  Fi
c
 VX =aY3+ bY2+ cY+ d  Elements  

39.6 0.97 y = -0.0025x3 + 0.2967x2 - 12.955x + 219.76 N 
47.6 0.99 y = -0.0017x3 + 0.2432x2 - 12.507x + 231.59 P 
35.5 0.63 y = -0.0066x3 + 0.7032x2 - 24.152x + 268.68 K  
33.9  0.98 y = -0.0024x3 + 0.2441x2 - 9.7019x + 194.23 Ca  
36.1  0.95 y = -0.0042x3 + 0.4548x2 - 16.99x + 249.63 Mg  
36.7  0.63 y = -0.005x3 + 0.551x2 - 19.515x + 226.51 Fe  

40.03  0.95 y = -0.002x3 + 0.2402x2 - 9.9871x + 150.82 Mn  
37.1  0.97 y = -0.0069x3 + 0.7674x2 - 28.598x + 368.49 Zn  
35.6  0.91 y = -0.0023x3 + 0.2457x2 - 10.028x + 174.04 Cu  
35.9  0.98 y = -0.0024x3 + 0.2587x2 - 10.525x + 204.42 B 
34.6  0.98 y = -0.0026x3 + 0.2697x2 - 10.712x + 204.64 Rd  
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Table 2. The Sequence of nutrient restrictions. 
10  9  8  7  6  5  4  3  2  1  Prioritize elements 

Fe 

(ppm) 

Mg 

(%) 

Ca 

(%)  

Zn 

(ppm)  

K 

(ppm)  

Cu 

(ppm)  

P 

(%)  

N 

(%) 

Mn 

(ppm) 

B 

(ppm)  
Nutrient elements 

12.5  12.5  20  40  52.5  60  67.5  70  72.5  82.5 The frequency of vineyards with low yield 
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Table 3. Total CND indices in low and high yield orchards. 
Index of CND IN IP IK Ica IMg IFe IZn ICu IMn IB 

Total index in vineyards  
with low yield(∑) 

7.67 -5.55 -2.89 15.99 17.42 26.00 -23.94 -6.74 -10.83 -3.61 

Total index in vineyards  
with High yield (∑) 

-1*10-14 0.320 -0.692 -0.018 0.176 0.57 0.0 1.213 -1.388 -0.43 

  
G�<C 4 .Q#��5 +#8 * p�7 ,�� 'I* '9- ,.!- �� ��/� 1!0.  

Table 4. Results of the soils analysis under cropping with the kiwi fruit in the Guilan provience. 
Trait Range Minimum Maximum Mean Std. Error Std. Deviation Variance Skewness Kurtosis Statistic 

(pH) 3.33 4.67 8.00 7.13 0.13 0.81 0.65 -1.86 3.17 
(EC) 1.77 0.38 2.15 1.04 0.07 0.42 0.18 0.59 0.85 
(O.C%) 2.86 0.39 3.25 1.74 0.11 0.71 0.50 -0.02 -0.59 
P (ppm) 209.40 2.60 212.00 65.46 7.55 47.73 2278.15 0.97 0.79 
K (ppm) 795.00 60.00 855.00 346.13 34.86 220.45 48598.20 0.93 -0.31 
Fe (ppm) 307.80 6.80 314.60 53.39 10.20 64.52 4162.80 2.62 7.14 
Mn (ppm) 103.80 4.80 108.60 20.90 3.65 23.09 532.69 3.01 9.32 
Cu (ppm) 10.82 0.72 11.54 4.01 0.36 2.27 5.15 1.20 1.99 
Zn (ppm) 87.72 1.08 88.80 17.42 2.97 18.82 354.14 2.15 4.94 
Ca (mg/l) 364.00 56.00 420.00 168.70 11.96 75.65 5722.92 1.13 2.13 
Mg (mg/l) 94.80 8.40 103.20 41.28 3.45 21.83 476.55 1.15 1.30 
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Table 5. Nutrients index, the sufficiency and critical range for the 10 nutrients in kiwi fruit orchards in Guilan province. 

Nutrient 
Elementals reference 

norms (%) 
Standard 
deviation 

Mean of Vx 
(high-yield group) 

Reference norms 
(Vx) 

N 2.64 0.28 2.98 V*N 

P 0.263 0.064 0.65 V*P 
K 1.62 0.58 2.47 V*K 

Ca 2.33 0.26 2.98 V*Ca 

Mg 0.306 0.076 0.98 V*Mg 
mg/kg    

Fe 173.0 33.000 -1.85 V*Fe 

Zn 28.0 6.000 -3.65 V*Zn 
Mn 71.0 47.000 -3.03 V*Mn 

Cu 14.0 1.000 -4.49 V*Cu 

B 55 29.000 -3.56 V*B 
R 91.98 0.75 6.58 V*R 

  

G�<C 6 .���<S ZC6� ,�6$ 6K�=S �#�(] t.$6� +$ F!b5�!� 2�60 �6�J	S ,"�$ ���-�*�� +$ ^�� r!h9* +5�0<=N.  
Table 6. Reference norms for nutrients related to the average of high yield of the orchards by CND method. 

Nutrient index The upper critical level The lower critical level Nutrients index (I2x) Critical yield (ton/ha) 

I*N +1.34 -1.34 3.81 39.56 

I*P +0.63 -0.63 0.44 47.69 

I*K +1.75 -1.75 0.01 35.52 
I*Ca +1.36 -1.36 0.26 33.90 

I*Mg +1.03 -1.03 0.03 36.10 

I*Fe +1.00 -1.00 0.33 36.73 
I*Zn +0.55 -0.55 0.55 37.07 

I*Mn +0.96 -0.96 0.17 40.03 

I*Cu +1.46 -1.46 0.02 35.61 
I*B +1.09 -1.09 0.44 35.93 

I*R +1.48 -1.48 0.03 34.58 
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Figure 1. Relationship between yield and and nutrient balance index (r2) for kiwifruit. 
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