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7�6+&4	�Y6=% 4	�6J:%��&	,E)��.($C&7 4	�Y6*=% *�'� 7% 	�

�&5� 1�� .7�6J&'%,+N 0� C 06E%	 �p1c� V*R+� *�1�*��)�8�

G(� KO,� qb��� M���� ,L% C �= � �H)� r�D \6J&	�: 	
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b�/��� bc >/�>> f�/�>� bc �/� bc �/� ab �/> bcd ��/� bc ��/� ��%$,t7 �'C1�%�a <,"5� &�

ab �/��� bc >/�>� b-e �/���? c�/� a>/� b�/� abc >�/� c?�/� >�%$,t7 �'C1�%�a <,"5� &�

MZ%1T 0L �	%1N% 8',6= �� �	�Y� 1)�%	 n�6(� s�T U�+A� 2C&�g= �	 ��%	>%1)�%1).

ab 
bc 

a
c c c

d d
e e

d

e

 [
 D

O
R

: 2
0.

10
01

.1
.2

00
89

08
2.

13
92

.4
.2

.1
0.

7 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 js

pi
.iu

t.a
c.

ir
 o

n 
20

26
-0

2-
15

 ]
 

                            10 / 16

https://dor.isc.ac/dor/20.1001.1.20089082.1392.4.2.10.7
http://jspi.iut.ac.ir/article-1-551-fa.html


h�# +7��H0-��0M p� �0 7+� ��!��+��?Z ���=04-Iq� 7"+
?r#-
��>��	� � �7B+9+
... 

�� 

�6)�$,t7 ~"6h� z,g= M��/6� �S% v* %�*a <,*"5� �*� �&��	
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$,t7 41E 0$,)%�: �)0)%	 0)%	 (�� �� �(L �6J� �	 *� � 0* �	 �
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8�(Llm��� %f�% 1)C� �(&�E%	 .�,*W 0��� 0*L * �6(�!

� '%flm���)>/?(�6J� 0� �,��� 8>�%$,t7 * �*6#L C ��!

� '%flm��*�)�/>(6J*� �	 1*E 41��(*� 1��*E �.'	Cf*�%

$,t7 3̀,#A� 8�lm��� %f*�% %� n�D�*� w&1*�	)��.(%*�!

6) ��#D ^,R5� 0A$�g� �� 0c&)�?(�*O �	 �f[�+&$,t7 * 0*� �

�O�� � �(L �6J� �	 � ��c+� �,G !6�� 3�� C !lm��� 

L�� %f�% �� 8�(L �6J� 2�R��O w�f[�+&$,t7  0� ��O��* 8�

)%,h#�&	�%	 .]#�+ �6) !�'%��G#� C �3,L v)�>(� 0*L *  '�

 %f�% �� 1)	�L�	�/� w�$,t7 � )%1A#E �(L �6J� �	 �&� 8* '%f

lm���%f�% �w����86) % 0c���7� !��� %� w �� 1&1+L .

=���&	%	 '�() �� 0- %f*�% ���	�*/� w�$,t7 �* �6J*� �	 �

	�/� 8�(L��%1���6G$% ��xG) �/� �	 �RJ) '�#� 0� f�0J��

%f�% 1��E�� w 	�L %1 .�,W 0��� 0*L * �6(�� !* '%f %1*���

�6G$%�xG)�/�=	&7��*6� �*� �+# (�6J*� �	>�%$,t7 * C �

�6#L�� ! '%f%1���6G$% ��xG)��/�=	&7��*6� �� �+# (�	

1*E 41��(� 1��E �6J� .�* '%f %1*���6G$% ��x*G �6J*� �*��

%f�% �� 8�(L��O w�f[�+&$,t7  %f�% ��w��*��.%*�6) ! 0*c

 �� ���g��06�����^,R5� ��#D&)�?(	,� � 0L 	�L '� %1���

�6G$%�xG)%1": �(L �6J�&� ��c+� �,G 0� !*gD �,W&�*� 

%f�%�w$,t7 �*e"a *  ��� 0*� �* K�/�8�/�8�/�8�/�0*R��� 

� 	,� 1��E 7% �6(.

l:������ <�� +��

�/��J0� [)� !��� 0L 	%	 '�()  �6(�!�S% �D�*E �R�� �*��

1E��=��� &: 41E  	 4��D�� !Y � 0� �,��� � ��*# �*����C

�� $,t7 1B�	  %�a <,"5� '1E 0��Q% �� 0L �=% �&�% �	 �!

�RJ) � 8�� %f�% 1E� '%f�� w �6(�	%	 '�() %� .% �"N��*�% !

� %�&� 0Q�N 0� '%,� %�a �B�+N �6(&�%�� �: 	%	 �RJ) 4� .��

� '1E 0��Q% %�a <,"5&�C�*T �6J� 0����* C ��$�� * 8�

� %f�% 1E� '%f�� w 	�L %1 .

	�/� �	 ��%�� � ($,t7 �6 �̀B,oD 8���C>�1*B�	 80*� 

$	 %f�% M�w%1���6G$% ��x*G %f*�% C��RJ*) wC/N8�* '%f

�D�E���% �	 1E� ��6J� ![#(*j w��*L �*� ��'�(*) %� 

	%	 .%1���6G$% ��xG)%�5� &: 	 4��!YD�� ��m�=	&7��+*#

 �=% �6� �� .	�/� �	 1E� w��L�� � ($,t7 �6 *� �&0*� 1*)%,�

 [
 D

O
R

: 2
0.

10
01

.1
.2

00
89

08
2.

13
92

.4
.2

.1
0.

7 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 js

pi
.iu

t.a
c.

ir
 o

n 
20

26
-0

2-
15

 ]
 

                            12 / 16

https://dor.isc.ac/dor/20.1001.1.20089082.1392.4.2.10.7
http://jspi.iut.ac.ir/article-1-551-fa.html


h�# +7��H0-��0M p� �0 7+� ��!��+��?Z ���=04-Iq� 7"+
?r#-
��>��	� � �7B+9+
... 

�� 

,H� �"N�AQ 0 ) �(L �6J� ~* 1*E�� f.	�*/� �	 0*L %�*j��

� ($,t7 �6 ,H� 8��w��L Mh"h� C 0���� .+]#� �,*R5� !

%�a �B�+N C ^� '1E&�0GRE �	 ���$,t7 Mh"h6� * �	 C �

6) 	 7% ^� '1E k��D 0c: ��6= C 1E� w��L M�%,N 7% 84�

AQ : '	,� ~ 	�/� �	 4��� �* ($,t7 �6 *  �)��C>�1*B�	 (

�=% .+� '%��G#� C �)��(� 1)	�L '� 0-$,t7 �'%,*+N 0*� ��

	,L���1+L %�*a �*B�+N !6D%1*)% P%	 0*� C ^�*O �*� 8���&�8

^� C 2�Y"� 2bG(�,E&�6) �	 C �B�+N  :	,$� 0c&^����

7��7� +&� MT %� &1++L.	 s�W 7% ��[8% �"N 0� *�C !�*:I&8

$,t7 �: 1E� �	 �,GA� �S% �=% !G#� �� *  1+*E�� 06*E%	 4� .

% 0��3�� z,g= �H)� �:% 0L 2�,B !&�1*= 7% �M*D%	 0*� %� \

C 1++L ��� �6J��%�a �B�+N ^�O �� �&�<�)�L �	 ����*� 	,D 

��: 0( � 81++L ���Z� 4�&,GA� �S% 1+)%,� : 1E� �� � 06E%	 4�

1+E�� .

� �6(�� U(*D C �*� '7C 8;�� U(D C �� '7C !*�80(

 � �	 0Z�*= ��*Y��% C ;�� 	%1A� ��*#��%$,t7 * <,*"5� �*� �

%�a&�1E 41��(� .%�6) ! �� 0c�0*6�� �*��'%��*G#� C �3,*L 

)�>(	�%	 �/��g� .� �e) 0�&DX 1=� 4�%�*a �*B�+N '1E&�

<�)�L �	 �*��$,t7 * :,*"O C � ��^� 7% ,*E&�%*��*B�+N !

$,t7 .=,� %�*� �*H)� '	%	 �%�Z ��6=	 �	 C ��:* 4�8�*"N 

%f�%�: U(D C �� '7C w % �	 4��� ! �*=% ��# .0*� 0*O,� �*�

S�� $,t7 �R�� � %f�% �� ��"��Z w ��L <	�R� � ),&n�D )��(8

0� � �e)&1=� 0-%f�%�#�%�� w&%�*a �B�+N &�U(*D '7C 8

;�� 0Z�= C%�%f�%��=% 4	%	 w.$,t7 * �0*� $	 * M*B�D �

<	�R� ��L ),&82�1Z '	�L <	�A6� �B�+N C_YT �6H�lm��� 

5� .��0(%�KO,� C 	�%	 1E� �6H� 0Z�= C;����*�&	,*E .

%f�%�6) �� ;�� 	%1A� w '%��*G#� C �3,*L 0c)�>(%f*�% C�w

$,t7 .=,� 0Z�= �gZ *  % �	 �*��*�7� !��*6) �*� w�C {),*= v

'%��G#�)��(	�%	 �/��g� .� �6(�� �	 0Z�*= �*gZ ! ��*#>�%

$,t7 %�a <,"5� �� �&�1E 41��(� .'%��*G#� C �3,*L)�>(

W&/5�  /&)%1A#E �(L �6J� �	 &�	�: 0L 1+6�� 1*E� '�*��

��� z,g= �	 06�� �!$,t7 �� %�%	 ��3�*� z,g*= 0*� �RJ) ��

� 0Z�= U(D C �� '7C )	,� �6(1.<,: C'%��*G#�)��(�*S% 

�RJ**)�**��2C�**Y6� $��** �C$,t7** �P�**D %��	�6J**� 

�** ),�C�1 U,��**L **=���&1**)	�L C6) 0**c 1**+6��: 0**L '7C 

$,� 1�,��L ��%f�%�w�RJ) $,t7 8�%f*�%�w��*�� .T,*6�&

CfZ�+&'%��G#� C)��(W&/5�  */&C��L�� * $,t7 K* C �

$�� 2,� �(L �6J� '%,+N 0� �[)��&� 8 $,t7 0L 1)	�L '� *  �

�"N 0�CEC 7*�	���i 8* �%1*H[) ����� 	%,*� C ^� *�0%�8

L C 	�G"#N 	,RH� 0� �c+� Y 2,� �[)��&�=% 41E .


N�Z�?Z 7J��	4-b7" �� 

�6)�� �	 0L 	%	 '�() v ��#���%�a <,"5� �� &��B�+N �e"a 8

) C� C �YJ� 8'yC�6�: ;�� �	 * �/� �	 4� *� 0J� �*� ��*# �*��

%�a <,"5� 'C1�&�%f�% �w���� .� �e) 0�&% 1=���,*Q,� !

� 0Q�N �"N 0� : 1E� �6J� �	 �B�+N �6( � ^�*O C 4� *  �6(

%�: .=,� �B�+N !* 4�1*E�� .�%1*H[)���*L  ',�*�&�RZ 7% * M

),�� ��� 	%,� C P,�0%�: $,t7 .=,� 4� 5g= ^�O �� �&�	

*B�D �*� C M*h"h6� 0GRE �i ��* ��*L <	�*R� � ),&P�*c)% 

�&	,E)��.(� '%��G#� C ,)�J)�>(% 0��1*)�%	 4��*E% 06G) !

$,t7 0L � 3�� %� �B�+N 7% 4	�Y6=% '��1)%� �&	��.

� =�6� '%f : ;�� �	 \ %f�% �� 4��$,t7 w ��(- �6J� �	 8

%f�%�[#(j w ��	%	 '�() %� .$,t7 $	 0� � M!6*E%	 *=�6� \

^�O M��Z7�	�^� w��L C,E&�%�8�(*L �6J*� 7% �o+N !

=�6� 06J)%,� �1� 0� %� \�6D% �	 C 4	�L 	%7� v : �� 1�	 �%�Z 4� .

+]#� <C1O ���g� !�8$,t7 	,*OC �*� * �(*L �6J*� �	 �8

� =�6� �o+N '%f % �	 \��6J� !*#�%�� �� C 06�� 3�� ��&�* �6(

 6D% �	 : �� 6) �	 C 06��: �%�Z 4� �*e"a 0c �*��� �	 '� �*��

: ) 4� %f�% f�w�6�� �=% 0.�6)����B 2�A$�g� v�)�(	%	 '�()

 �,L,L �6J� 0L $,t7 C � %f*�% �*N�� ��*=�6� �*e"a w C \

+� f�� C 4��JD�E �	 \ 0O,: 4, *[)��&�*j �1*E .C 1*+$���

 '%��G#�)��($,t7 0L 1)	�L PbN% $	 0� �* ��i M* <	�*R� �

��L ),&^�O �N�� 83�� *=�6� '	,*� ��6*=	 �	 C �B�+N  8\

J"L +� C \ f�%�*� \�:* *� 4�&		�*: .�*�'%��*G#� C '�)�(C

 [
 D

O
R

: 2
0.

10
01

.1
.2

00
89

08
2.

13
92

.4
.2

.1
0.

7 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 js

pi
.iu

t.a
c.

ir
 o

n 
20

26
-0

2-
15

 ]
 

                            13 / 16

https://dor.isc.ac/dor/20.1001.1.20089082.1392.4.2.10.7
http://jspi.iut.ac.ir/article-1-551-fa.html


���� � ���	
�� 
����� ��� ��/�������� /������������ /�� !"�#$%&' 

�� 

'%��G#� C ��,$��)��() f% 0��6) ! *=� 0c 1)1 	,*OC �*� 0*L

$,t7 �B�+N �e"a 8�)=�6� +� C \ f�\(: ���� 'C�	 � 4� (�6

�&E: C 	, 1E� '����% �	 06���$	 0*� �6J� !* ��6*=	 �	 M

%�� �B�+N '	,���6H� 1E� �H)� �1)�%	 .$,t7 0L 41E ���S �8

J)�6� =�6� ^�O M ��	,L 7% \�E # �&�	�%	 %� 8^�,*E&�%�

� w��L&'%,+N 0� C 1�	 *� ���1*+L 	,*L U�4	�Y6*=% 0*=�6� 

�&	,E ."L 6�,+ 3,"�0� 41E 0��Q% ��)%1*": �(*L �6J� U&

%���	CC%	 M: �1+)�� 0� �=�	 �,L U0=�6� 	1*+L M*#N ���

 1E� '�#� C 4	,#)�%�*� %� �: 6) '�*�� %	 0*c4	�� 0*L * ���

1+":,� <,"5� �� 0)%7C� �=% 06E%	)��.(� �6(�� ! f+[+� '%f

) � �	 f ��#��%$,t7  %�a <,"5� �� �&�1E 41��(� .

 �+
W�+7�

�� 0O,� 0� �6)�v%�!/5� 8�4	�Y6=% 7% $,t7 �1*E� �N�� �*6H� 

: �D�E 	,RH� C 4����1E� �0Z�*= 8;�� U(D '7C M��E 

� C�+]#� C 0Z�= ��Y��% C �gZ 8;�� 	%1A� 80( ^�O 	,RH� !

%�a �B�+N&�: .*=,� * 6) �	 C ~*"6h� z,g*= �	 4� '� 0*c

 �/� �	 <,o5� �6H� 1E��� �� 0J * �8�6J*� 7% 0*L �*��%�*�v

�* ),�C�1 z,g*= C �**=% 41*E 8�**=% U���**� ��1**B�	 

,t7$ 6) � �,"g� 0c&: �(L �6J� �	 %�  	 4��!*YD�� *  '�(*) �

�=% 4	%	 .�c)� 7%&�0L=�6�  \#H� w/)&f#*=% <	�*A� �	 �8

f)� '	�L <�A��d�C�� f6+= 8f6+=,6� 8\ 8<,"*= 0A=,� C 1E� 8!

 0)7C� '1E 7�����JY+� &C	,*RH� 8	�%	 ��1)C� �	 	%,� <�/6)% 

J� �	 ���0A$�g� 	�,� 2�YB 7% %�/5� ! %f�% 0� 3̀�#6T% ��w

%,65��=�6�  C�T �(L �6J� �	 \�$,t7 * �H) C ��^�*O �̀*6

 � C �6H� ;�� �	 '� �6()%f�%��g= �� ^�O w��%$,t7 * �(

� 4	%	 �RJ)&	,E .	�/� '	,� 	,O,� 0� 0O,� ���0*O,� M*��Z �

$,t7 ����RW A&Z P�c)%�= C '�=� k%�h6=% 8�,(L �	  �*#

	�o6Z%�+�% 8K=���O '%,+N 0� 4	�H) !�f[�(h� !&� 7%  �	 �

: �(L �6J� 7 '����6+&=��� C 0O,� �,D�	 &� � �6(&1E�� .

�� 0O,� 0� #�% $,� � ��6J: C 1: 2%�	�B 7 '����*6+&8

: �̀B,o**D )�**#����� '�**��&C�C� 0**� �(**L ��6J**: 

� ),�C�1 �	 U0)�h":���$,� : 1 )�#����� '���&8�,(*L �	 

P�c)% /5� 	����L 2�/�4����	 1���������0: '��� 0)�h":%�

�� �N���2�G) 7��J5� g&�C�Q��e) 0��&1=� .0O,� ��

"��Z 0**�** $,t7 �** %f**�% �	 ��#L w** L C � Y**  8<,o**5� �

: �̀B,oD 7 '����6+&� 8 � 	�H+(&�*�7� 	,E�w�*���* �6(�

C��	 23,o5� �: 2�,B �[ 	�.

`"��0 �0�����9 �� 

�.P 8xt�G�	 �E%	��.CP.x�ba .���� .S�� : 1E� �	 ~"6h� �(L ����6J� � �+*=%�	 x)%1*": 4� (Dracaena marginata Ait.) 

��� C x"(Beaucarnea recurvata Lem.) .0� 0"c� ��� C <�H) xN%7�>)�:(��m??.

�.7 8����B .���>.$,t7 	����L � 8� x� 	%,� x�A� C �G �S%0�0*O,: 1*E� �6J*� '%,+N � �C� 0*� x*[)�� * ),�C�1 U.��*�'�0*��)

x=�+E��L n�D 1E�%'�HYB% x6A+B 4�[()%	 8�7�C�(L 41G()%	 8x=�+E.

3. Abad, M., P. Nogurea and S. Bures. 2001. National inventoty of organic wastes for use as  growing media for 
ornamental potted plant production: Case study in Spain. Bioresour. Technol. 77: 197-200. 

4. Abdi, Gh., M. Khosh-Khui and S. Eshghi. 2006. Effects of natural zeolite on growth and flowering of strawberry 
(Fragaria ananassa Duch.). Intl. J. Agric. Res. 1(4): 384-389. 

5. Allison, I.E. 1965. Organic carbon. PP. 1367-1378. In: Black, C.A., D.D. Evanns, J.L. White, L.E. Ensmiger, F.E. 
Clark and R.C. Dinauer (Eds.), Methods of Soil Anlysis, Part 2, ASA, Madison, Wisconsin, USA.  

6. Ayan, S., Z. Yahaoglu, V. Gercek and A. Sahin. 2008. Utilization of zeolite as a substrate for containerized oriental 
spruce (Picea orientalis L.(Link)) seedling propagation. Acta Hort. 779: 583-590.  

7. Bialczyk, J., Z. Lechowski, D. Dziga and E. Meja. 2007. Fruit yield of tomato cultivated on media with bicarbonate 
and nitrate/ ammonium as the nitrogen source. J. Plant Nutr. 30: 149-161. 

 [
 D

O
R

: 2
0.

10
01

.1
.2

00
89

08
2.

13
92

.4
.2

.1
0.

7 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 js

pi
.iu

t.a
c.

ir
 o

n 
20

26
-0

2-
15

 ]
 

                            14 / 16

https://dor.isc.ac/dor/20.1001.1.20089082.1392.4.2.10.7
http://jspi.iut.ac.ir/article-1-551-fa.html


h�# +7��H0-��0M p� �0 7+� ��!��+��?Z ���=04-Iq� 7"+
?r#-
��>��	� � �7B+9+
... 

�> 

8. Breck, D.W. 1974. Zeolite Molecular Sieves: Structure, Chemistry and Use. Wiley, New York. 
9. Bunt, A.C. 1983. Loamless substrate for pot plant: Micro element problems. Rep. Glasshouse Crops Res. Inst. 1972: 

66-67. 
10. Challinor, P.F., J.M. Le Pivert and M.P. Fuller. 1995. The  production of standard carnations on nutrient-loaded 

zeolite. Acta Hort. 401: 293-299. 
11. Chen, Y., Y. Ibar and Y. Harda. 1988. A hardwood bark-sawdust compost for greenhouse pot flower production. 

Forest Prod. J. 22(1): 36-39. 
12. Dresboll, D.B. 2010. Effect of growing media composition, compaction and periods of anoxia on the quality and 

keeping quality of potted roses (Rosa sp.). Sci Hort. 126: 56-63. 
13. Ercisli, S., A. Esitken, R. Cangi and F. Sahin. 2003. Adventitious root formation of kiwifruit in relation to sampling 

date, IBA and Agrobacterium rubi inoculation. Plant Growth Regul. 4: 133-137. 
14. Ferguson, G.A. and I.L. Pepper. 1987. Ammonium retention in sand amended with clinoptilolite. J. Soil Sci Soc. 

Am. 51: 231-234. 
15. Fonteno, W.C., D.K. Cassel and R.A. Larson. 1981. Physical properties of three container media and their effect on 

poinsettia growth. J. Am. Soc. Hort. Sci. 106(6): 736-741. 
16. Fotouhi Ghazvini, R., G. Payavast and H. Azarian. 2007. Effect of clinoptilolitic-zeolite and perlite mixtures on the 

yield and quality of strawberry in soil-less culture. Intl. J. Agric. Biol. 9(6): 885-888. 
17. Gabriels, R., W.V. Kerrsbulk and P. Engels. 1993. A rapid method for the determination of physical properties of 

growing media. Acta Hort. 342: 243-247. 
18. Goos, R.G. 1995. A laboratory exercise to demonstrate nitrogen mineralization and immobilization. J. Nat. Resour. 

Life Sci. Edu. 24: 68-70.  
19. Griffin, W.N. 2010. Evaluation of whole tree as an alternative substrate component in production of greenhouse- 

grown annuals. MSc. Thesis, Auburn University, Auburn, Alabama, USA. 
20. Gul, A., D. Erogul and A.R. Ongun. 2005. Comparison of the use of zeolite and perlite as substrate for crisp-head 

lettuce. Hort. Sci. 106: 464-471.  
21. Harland, J., S. Lane and D. Price. 1999. Further experiment with recycled zeolite as a substrate for the sweet pepper 

crop. Acta Hort. 482: 187-194. 
22. Hung, Z.T. and A.M. Petrovic. 1992. Clinoptilolite zeolite influence on nitrate leaching and nitrogen use efficiency 

in simulated sand-based golf greens. J. Environ. Qual. 23: 1190-1194.  
23. Issa, M., G. Ousounidou, H. Maloupa and H.A. Constantinidou. 2001. Seasonal and diurnal photosynthetic 

responses of two gerbera cultivars to different substrates and heating systems. Sci. Hort. 88: 215-234.  
24. Jayasinghe, G.Y., Y. Tokashiki, M. Kitou and K. Kinjo. 2008. Oil palm waste and synthetic zeolite: An alternative 

soil-less growth substrate for lettuce production as a waste management practice. Waste Manage. Res. 26:  
559-565. 

25. Kolar, M., M. Dubsky, F. Sramek and M. Pintar. 2010. The effect of natural zeolite in peat base growing media on 
pelargonium zonale plants. Europ. Hort. Sci. 75(5): 226-230.  

26. Maboeta, M.S. and L. van Resenburg. 2003. Vermicomposting of industrially produced woodchips and sewage 
sludge utilizing Eisenia fetida. Ecotoxicol. Environ. Saf. 56: 265-270. 

27. Mahboub Khomami, A. 2011. Influence of substitution of peat with Iranian zeolite (clinoptilolite) in peat medium 
on Ficus benjamina growth. J. Ornamen. Hort. Plants 1(1): 12-17. 

28. Maloupa, M., C. Samartzidis, P. Couloumbis and A. Komninou. 1999. Yield quality and photosynthetic activity of 
greenhouse grown 'Madelon' rose on perlite-zeolite substrate mixtures. Acta Hort. 481: 97-99. 

29. Manolov, I., D. Antonov, G. Stoilov, I. Tsareva and M. Baev. 2005. Jordanian zeolitic tuff as a raw material for the 
preparation of substrates used for plant growth. J. Central  Euro. Agric. 6(4): 485-494. 

30. Milosevic, T. and N. Milosevic. 2009. The effect of zeolite, organic and inorganic fertilizers on soil chemical 
properties, growth and biomass yield of apple trees. Plant Soil Environ. 55(12): 528-535. 

31. Mumpton, F. 1999. La Roca magica: Uses of natural zeolite in agriculture and industry. Nat. Acad. Sci. 96:  
3467-3470. 

32. Munir, J.M., S.K. Nabila and K.A. Nabil. 2004. Response of croton grown in a zeolite-containing substrate to 
different concentrations of fertilizer solution. Commun. Soil Sci. Plant Anal. 35(15-16): 2283-2297.  

33. Nabila, S., M. Karam, J. Mohammad and Z.J. Mohammad. 2009. Fertilization through wastewater of croton 
(Codiaeum variegatum Blume) in zeolite – containing substrates. Jor. J. Agric. Sci. 5(4): 407-420. 

34. Perez, R., J. Caballero, C. Gil, J. Benitez and L. Gonzalez. 2008. The effect of adding zeolite to soils in order to 
improve the N-K nutrition of olive trees: Preliminary results. Am. J. Agric. Biol. Sci. 2(1): 321-324. 

35. Pisanu, A., B. Manca, P. Mule, F. Chessa and S. Meloni. 2007. Amended soils with natural zeolites: Analysis of 
two-year tests on greenhouse tomato. Acta Hort. 747: 211-218.   

 [
 D

O
R

: 2
0.

10
01

.1
.2

00
89

08
2.

13
92

.4
.2

.1
0.

7 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 js

pi
.iu

t.a
c.

ir
 o

n 
20

26
-0

2-
15

 ]
 

                            15 / 16

https://dor.isc.ac/dor/20.1001.1.20089082.1392.4.2.10.7
http://jspi.iut.ac.ir/article-1-551-fa.html


���� � ���	
�� 
����� ��� ��/�������� /������������ /�� !"�#$%&' 

�� 

36. Polat, E., M. Karaca, H. Demir and A. Naci Onus. 2004. Use of natural zeolite (clinoptilolite) in agriculture. J. Fruit 
Ornamen. Plant Res. 12: 183-189. 

37. Qian, Y.L., A.J. Koski and R. Welton. 2001. Amending isolite and zeolite in sand under saline conditions: Leachate 
composition and salt deposition. HortSci. 36: 717-720. 

38. Robert, H.S. and R.E. Michael. 1999. Growth of Dracaena marginata and Spathiphyllum ‘Petite’ in Sphagnum peat 
– and coconut coir dust– based growing media. J. Environ. Hort. 17(1): 49-52. 

39. Shaw, J.W. and R.D. Andrews. 2001. Cation exchange capacity affects greens' truf growth. Golf Course Manage., 
pp. 73-77. 

40. Shen, X., M.E. Kane and J. Chen. 2008. Effects of genotype, explant source, and plant growth regulators on indirect 
shoot organogenesis in dieffenbachia cultivars. In Vitro Cell. Develop. Biotechnol. Plant 44: 282-288. 

41. Singh, R. and K. Pradhan. 1981. Determination of nitrogen and protein by Kjeldahl method. In: Forage Evaluation 
Science, Pvt. Publishers Ltd., New Delhi. 

42. Song, X., X. Wang, S. Han and J. Zang. 2004. Effects of adding zeolite on cucumber seedling quality. Acta Agric. 
Shanghai 20(2): 48-50. 

43. Soltanpour, P.N. 1985. Use of ammonium bicarbonte DTPA soil test to evaluate elemental availability and toxicity. 
Commun. Soil Sci. Plant Anal. 16(3): 323-338. 

44. Verdonck, O. and R. Gabriels. 1992. Reference method for the determination of physical and chemical properties of 
plant substrates. Acta Hort. 302: 169-179. 

45. Williams, K.A. and P.V. Nelson. 1997. Using precharged zeolite as a source of potassium and phosphate in a 
soilless container medium during potted chrysanthemum production. J. Am. Soc. Hort. Sci. 122: 703-708. 

46. Wilson, S.B. and P.J. Stoffella. 2003. Compost amended media and irrigation system influence containerized 
perennial Salvia. J. Am. Soc. Hort. Sci. 128(2): 260-268. 

 [
 D

O
R

: 2
0.

10
01

.1
.2

00
89

08
2.

13
92

.4
.2

.1
0.

7 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 js

pi
.iu

t.a
c.

ir
 o

n 
20

26
-0

2-
15

 ]
 

Powered by TCPDF (www.tcpdf.org)

                            16 / 16

https://dor.isc.ac/dor/20.1001.1.20089082.1392.4.2.10.7
http://jspi.iut.ac.ir/article-1-551-fa.html
http://www.tcpdf.org

