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Fig. 1. Each unit treatment contains: a) seed of walnut b) rooting medium c) root d) epicotyl (grafting area) e) 

covering material f) scion. 

 [R�1-  �# :"�# LE� [��� L���9V ���3& �j��a K�1�2�>� (b�0�� �7C� (K�>� 	��9c  K �0��(d K(�
�3/ [��) �O,�� (e � L��/ (f (

.I�
�3/  

 

  ) �\�Y� �9�
�3/ ��\7=1 �� �\�Y� �
�3/ � "�� ;<�� �3& 9� �1� 7=� �� ��R=� �
�3/Ω 9� L���9V 6�� �1 .;��2 T��! (

 ��\7=1�
�3/�R8� �
�� �\�Y� �92 I�
�3/ .�� �1� 7=� (�����& ;5�=) F��= ;���<�O3# �� �
�3/ 9� [�G �#10% T�� �� 10 

 "��1 �� �
�51�= �1 p�H�� ���7= �X��/ �1 zO= � 	0R�V �c-� pV �� ��� �1 � ��� 	��19��2 �-3G15  t�3C�= ���1

����2 ��� 	,�5 LE� .�
�� "���8\
�H� �1 K�#L��/ �� K�
�3/ [�� q�3/�<�< � ��� I�5 K;3,�/ 	7��H� "�# �1 �< ;

 A����2  T�� �� [3���� ��M# �124 ��� �/ K�
1�� ��� 	
� ��J ;��=  [R�)2 �� �
�E�2 ]3�� �� � (1 "��25  ���1

 	�C
 ;��H� � t�3C�=60% A�8
 .��7��� A�-7
� ��� 9� �S� ��7��1 	-��� 	���32 �< 	��#5 & �7 	7
�=�V "�7� �� �#

A�8
 ��� ���1� "��� .��7��� A�-7
� ���= ��3
 ]3����
9 ��M3� 	=��� � �# � �#���3& 	
��F#63�X 	2.�� �y���) 	0��� "�#

	2.�� ��� ��M3�3/ ;3-��� � 	���32 "��� 	�3��& KA�8
 ��� �� �#���3& �3d�& 	=��� �� ��M�� 	0��� "�#	� M3
 �
� (����

A�8
 "�� �9�� 6�� �1 (���# [���2� ;<�� [��< 1�<) 	#11�< � "��3�V.;��2 T��! 	\7 # T��! �� �#  

  L��/ �3d�& �78� 	=��� "��� ��) �V ����/ �& �
�3/ �1��5 :�� ���V�� 9�
V ���9 9� K�1�2 �
�3/ 	���32 �� 	7��H� "�#

 T��20 \7=1 9� �1� 7=� �� 	7��H� "�#�7C� 	���1 � 	7��H� "�#�33�& ��3� �1 9�� 4� T��! �� (9����^�= ;��H� "�# 

 .��1�2 ;�d A�73��1 ^�=��1 ��9V 6���� h�H ���/ �� [���7<�� T��! �� L���� .;��2 T��! 	�1�B& [��<��H��3& �# "� �

 ���R& �# �1 � ���R& ��8X5 .�
�� �
�3/ ���/ R=� �
�3/) �c= �1 �1 �
�3/ :�� Z�
 [��� �#��7<��& � (�\�� � ��  L��/ ���3

1�� (��� I�5 � ;3/�<�< K;3,�/ ) K�c= �= �1 �
�3/ [��.  

 

 
Fig. 2. Scion growth of perlite cover (left) and sawdust cover (right) 

  [R�2- .(;=�� ) ��� I�5 � (�X) ;3,�/ 	7��H� L��/ Z�
 �1 �1 I�
�3/ ��� 

  

 

1  -  Chandler                                                              2 -  Behco 

 [
 D

O
R

: 2
0.

10
01

.1
.1

68
07

15
4.

13
98

.2
0.

3.
8.

9 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 jo

ur
na

l-
ir

sh
s.

ir
 o

n 
20

26
-0

5-
25

 ]
 

                             3 / 11

https://dor.isc.ac/dor/20.1001.1.16807154.1398.20.3.8.9
http://journal-irshs.ir/article-1-345-fa.html


8�3��9�=" /3�
� �O,�� :�� 9� �1� 7=� ���#" / o�7E�3�
�... 

352 

  

a

b
b

c

d
e

0

1

1

2

2

3

3

4

perlite sawdust cocopeat

 
 �

�3
/ [

3R
0

&
)

�<(

C
al

lu
s

fo
rm

at
io

n
 (

co
d
e)

	7��H� L��/

Moisture coverage

اسکنه

امُگا

a

a

b

c

d
e

0

10

20

30

40

50

60

70

80

90

100

perlite saw dust cocopeat

 �

�3

/ 	
���

32
 �

!
�1

G
ra

ft
ta

k
e

p
er

ce
n

ta
g
e

	7��H� L��/

Moisture overage

اسکنه

امگا

  	2.����
9 �!�1 K	���32 �!�1 "�#	2.�� 	5�� � ��3/ [3R0& ��M3� K	
�� � �5�� �cG K�5�� A�H ��
�� 	0��� "�#

 ;�>2 9� �S� ~�� ����100 �9��
� 1��� �
�3/ 	���32 ���9 9� 9�� .;��2 ���G "�32F#63�X  T��! �� ��3/ [3R0& ��M3�

 K[3R0& ��� =� !) 	#1�<1 Ko3SJ =2 =�7�]= K3 Kp�5=4 �!�1 .��1�2 ;�d �
�3/ 	���32 9� �S� ��� 4� (	,�� =

A�8
 ;�C
 	���32A�8
 [< ���� �� ��� �7��2 "�#��
9 �!�1 � ;=� ��� �
�3/ "�#A�8
 ;�C
 	
�� 9� �S� ��
�� 	G�� "�#

 ;�>2100 �1�1 .;=� |��� "�#�
�3/ ���� �� 9���� "�#
 9� �1� 7=� �� ���V ;=1��M�� ��) [C<� "�#2013 � (SAS  �EC


1/9  � 4� A��7j� �c= �1 �1 6R
�1 ���9V �� �# �1�1 63\
�3� �C��-� .�� �7��2 ���G 	���9�� 1���5  .;��2 T��! �!�1

F#63�X �1�1 "9�= A���
 "��� :�� 9� �#SQRT  .�� �1� 7=� 

*+� � ,-��
  

  ��37
�1�1 z
����� ��M�& "�#	0���9V "�# ��
9 K	���32 �� �
�3/ Z�
 �< 1�1 ��0
��3/ K	
�� �cG K�5�� A�H K	#1

��
9 �� M3
 	7��H� L��/ .;=� �7��1 "��1��S� �3d�& �!�1 4� �c= �1 ~�� ���� � �5�� 4� �c= �1 ~�� ���� � 	
��

��3/ � �!�1 �c= �1 	#15% 	�S�	2.�� 	���& �� �#���3& L�R�#�� .;=� ��� ��1� "�#�9��
 4� �c= �1 M3
 ��� "�32

	�S� �!�1.�
�� ��1  

  L��/ L�R�#�� �d�  "1�� 63\
�3� �� �
�3/ :�� ����# �� �
�3/ [��33/26  	���32 �� �!�1 4� A��7j� �c= �1

	�S� �
�3/ 	���32 �!�1 �� ;3,�/ L��/ K��R=� �
�3/ �1 ��� �1����< �� 	7��H� L��/ �= ��3� 9� .1�� ��132/93 K

�1 b�B75� 1�5 �� �� �
�3/ 	���32 ��M3� 6��&?�� ��� I�5 L��/ �1 	���32 �!�1 � 132/73  ;3/�<�< L��/ �50%  .1��

%) ;3,�/ L��/ �� r���� �
�3/ 6�� �1 ��� ��#�0� 	���32 ��M3� 6��703� K�\�Y� �
�3/ �1 o3SJ 	���32 1��� ��20 � (

) ��� I�55% [R�) 1�� (3 .(L���9V �1"�# �C��-� K6303/ ) �\�Y� �
�3/ 	���32Ω
�3/ �� () ��R=� �V � N3= K�1�2 "�� (

o3SJ 	���32 �\�Y� �
�3/ �< 1�1 ��0
 F# 	�i2��37
 �� �< �7��1 	��9 � ��R=� �
�3/ �� ;�C
 "�& L���9V 6�� "�#

) 1��1 	
��E�#11 K17.(  

Fig. 3. Callus formation (left) and graft take percentage (right) of epicotyl grafting. 
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Fig. 4. Callus formation in graft area: cleft cut (right) and omega cut (left). 
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Fig. 5. Graft survival percentage of epicotyl grafting.
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Fig. 6. Moisture (up) and thermal (down) changes of graft coverage after grafting in every two days. 
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Fig. 7. Shoot length (left) and shoot diameter (right) after 100days growing of grafted seedlings.

 [R�7-  ;�>2 9� �S� �5�� �cG � (�X ;�= ) �5�� A�H ��M3�100 ."�
�3/ A�8
 ��� 9� 9��  

 

  9� �7R
 ������ ;=� I�
�3/ ;��H� x j ��3� ��75�1 �
�3/ �1 I�
�3/ ��� �1 F8� "�# ���
�3/ ]3���� �X�# �< "��H

	� ;��=1 9� �� "���7�< T���3#���< � ;��H� � �1��5 :�� �&1�9 ���/ �� I�
�3/ K���� p��c� �V 1��&� ;8� �1 ���< K���#1

V �
��� ��� �1 I�
�3/ �1 ��
�� 	G�� "f�
� ��M3�) ;=� �d�� �17.(  ~���� ������ "�� 	7����H� �7��C� ���d� M3
 L���9V 6�� �1

�� �� ��1��S� ���&1�9 I���
�3/ � �����/ ��3� A�B&� � "�
�V [/ [3R0& K1�32 [R� �& P��= �
�3/ [�� �1 ��3/ �X�# �< "��H

	� T��!) 1�3210	� x j 1�5 �1 	��< ;��H� I�
�3/ � (��� �1��
 A�S� �� Z��� � ��< �����
� [3R��0& � ����� ;��8� �


	� 	2��	� ��� �
�3/ A�8
 �� �� ;!�� 6�� p��c� 	c3�� ]���� 1��� .����
P��= �
��7� �& �#1 ���� � �1�1 ~���� [3R��0& �&

�� �� 1�5 9�3
 1��� "f�
� M7�=�7� ���V�� Z��� .1��V ;=1L����/ ]=�& �0�� LE� �1 ;��H� "��2�
�� ��M3� 	7����H� "�#

	�& [R���) ������ �7����1 �7��� ��� �5�� "�cG � 	,�H ��� �� F3-7C� �3d�& � �0�� p>� ����
�� L#�< N�= �
��8 ���� .(

) ;=� ��� ��#�0� �0�� 	2�3=�/ ;3/�<�< �7C� �1 A�Q� �����20�� .( �< "��H ���� ����� �1������< ���� �����3& �1 L�R�#��

 63\
�3�43/2 & �!�1 4� A��7j� �c= �1  ;C
��&	�S� �3d� �7����1 I���
�3/ 9� ���7��� ����� �5���� ���cG ��M3� "�� �� "��1

L��/ ��3� �1 .���� 63\
�3� �� ;3,�/ �7C� �1 �1 I�
�3/ �cG ��� ��M3� 6��703� K	7��H� "�#93/3 	�3� ��� I���5 � ���7�

 63\
�3� ��97/2 	�3� 63\
�3� �� ;3/�<�< �7C� �1 ��� ��M3� 6�� .1�� �7�15/1 	�3�.;��� L#�< �7�  

a

a

b
b

c c

0

1

1

2

2

3

3

4

4

5

perlite saw dust cocopeat

 �
5�

� 
�c

G
)

�7
� 	

�3
�

(

S
h

o
o
t 

d
ia

m
et

er
 (

m
m

)

��R=�

�\�Y�

a

a

b

c

d d

0

1

2

3

4

5

6

7

8

perlite saw dust cocopeat

 �
5�

� 
A

�H
)

�7
� 	

7
�
=

 ( S
h

o
o
t 

le
n

g
th

 (
cm

)

 	7��H� L��/Moisture coverage

��R=�

�\�Y�

	7��H� L��/ Moisture coverage 

 [
 D

O
R

: 2
0.

10
01

.1
.1

68
07

15
4.

13
98

.2
0.

3.
8.

9 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 jo

ur
na

l-
ir

sh
s.

ir
 o

n 
20

26
-0

5-
25

 ]
 

                             8 / 11

https://dor.isc.ac/dor/20.1001.1.16807154.1398.20.3.8.9
http://journal-irshs.ir/article-1-345-fa.html


8�3��9�=" /3�
� �O,�� :�� 9� �1� 7=� ���#" / o�7E�3�
�... 

357 

  
Fig. 8. Root decay under cocopeat treatment due to excessive moisture retention.  
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Optimizing Epicotyl Technique on Walnut grafting Using Different Grafting 

Methods and Covering Material at Graft location by Using Chandler Scion 

 
M. Taherpour, H. Sadeghi* and M. Hadadinejadi

 

 Persian walnut (Juglans regia L.) is one of the most important nut fruit of the world with 

high nutritional value. In order to produce a product with national standards, a step must be 

taken toward grafting walnut seedlings with a specified cultivar.  On the other hand, lack of 

suitable cultivars and ascending demand on grafted walnut seedlings will require a high 

production rate with short period supply. The epicotyl grafting is the fastest method of 

producing grafted seedlings in the propagation of some fruit trees such as walnut. In this 

method, the grafted, despite its high efficiency, results in high losses when the seedlings are 

transferred out of the greenhouse. The experiment was performed due to increase the survival 

rate of chandler grafted seedlings by using two types of cleft and omega cutting type, along 

with three types of moisture covers including: perlite, cocopeat, and sawdust.  The results 

showed that cleft cutting with an average graft success of 72.21%, performed better than 

omega cutting (8.33%) in epicotyl grafting. Perlite (93.32%) and sawdust (73.32%) had the 

highest graft success. Cocopeat by 50% of graft success caused root decay due to excessive 

moisture retention. The highest length of new growth branches with an average of 7.32 cm 

and a diameter of 3.93 mm was recorded 100 days after grafting in cleft grafting by perlite 

cover treatment. 

Keywords: Epicotyl grafting, Graft cover, Walnut grafted seedling, Omega grafting. 
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