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��C2� 
NO3: NH4: Urea 

1�)":]&23&!G:9"�723
NO3:Ntotal 

9"�723 0:�	 

��oo:o:o�oo 

��o:��:�� �o

��o:��:�� �o

��o:o:�o �o

�o:o:�oo o

`�o:�o:o�o

�o:�oo:oo

��#:6.	
	(�B U�1B �1: ��	P�!� ��� ����� �k	 < 

S�=!�� �:�PF -��� M&^(! �4 �:�PF -��� M&^(!S�=! 

5 ml/lit 1M    Ca (NO3)21 ml/lit Fe EDTA 

5 ml/lit 1M    KNO32.86 g/lit H3BO3

2 ml/lit 1M     Mg SO41.81 g/lit MnCl2 4H2O

1 ml/lit 1M    KH2PO40.11 g/lit ZnCl2

5 ml/lit 1M    NH4 Cl20.05 g/lit CuCl2. 2H2O

5 ml/lit 1M    Urea     0.025 g/lit Na2MoO4. 2H2O

5 ml/lit 1M    CaCl2

5 ml/lit 1M    KCl     

/ �:�PF2C2���VC* �H3 	�&! � � 5�CKG ��! �D�/ �" 2-

	���0."�,+ �2"�_ M&^(! -��� / %G �" +-D 0/ 1	�E7;" 

�6@2M)0@ �	 5G 9���;" 10/ -�"�" .!25"6pH  M&^(! 

"�_��1�V7;	 �, pH �7! AALSMEER- HOLLAND) ( �	

�/o±`HP� 2	�� ��0."�_ M&^(!��� �* 2��C 9�&: -,

-�8, �	 -3��"0@�*+�oK2�7+,G ) 1	�!G 2��+5"0^� -3"�)� �*

 ]�e3" )��, �*�oo!2^�K2�,&3 )	 �	 5"0^� �* -, M&^(! �7

 1	"	0/.^D2^CF -2'i �" �/"	 9�2) 9��G �, 1���'! A[�* �

,2��C+HP� A�*2	 ��!���� ]�e3" �,&a� ).

��E:�'i �" 2{. {;&� -.�/ ��E��" �) -i�; �si ABD

K&D �, �� -wP_ �si2n!&i��K)" 5�) )2{;&� -.�/ -

)�"��+i�!&�1�"03" �2�+0/.!26'; 5"6�VP�{;&� q�, 

�)�^4 1�V7;	2�M0! kP;SPAD-502- Minolta �&8D �.�; 

N� #�"Q22	�� #�0.0,��K�, q�, �� z �"��� �* �" �&HP! #

1�"03" -P�6'; 90/ 1�V7;	 �, ) %�u73" � 3G #2V3�2! ) +�2�

-, 0!G �;	 .1�"03" � @�* �" �/"	�, �" n� �CF +�2� ��C2� 

	"0N�`��N��; ) �/"	�, �� -.�/ ) 0�	�� �\7P! 1�V8��!�G -, 

5"0^� 5)�	-82/ +�*���� �"�i %G +&7(! +" .�� �CF ���@

�� �/"	�, �" n�-3�83 	�e�" �, �* Ak4 5	�� -^C@ �" ���*

q�'^� 50/ �2� �� 5	�� BC.q�'^� �!�4 #78��, A�*�*
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�� 

��#:8.��� ��1$ e� �	OE.�d�	�0� � ��	P�!� 

�^2!�D"�72K �	 5x") 

����7�K" ��"0* 

EC ×10 6
-7�02;" 9�P,�D �,9�P,�D �^D 9�EK&; �2Z^D ��62P! 

�>o �/�o��/o��/��/�

��#:;.c�	������ G�	��� U��XB��� :�������:�������&'�� �%GH�� IJ 0 *& �.�� �	
 �./ l���$ � 	���#%+	, -� 

b,�P! 

9"�22L� 

-@�	 

+	"�G 

�CF 

�����@ 
rs; q�, 

p.�/ 

-P�6'; 
5�) -.�/ 

��E��" 

-wP_ ��

�si -wP_ 

�� 
�si -i�; 

��E��" 

-.�/ 

�"��� ���/�ns ��/���� ns o��/�ns o��/��� ns �>/��ns ��/�ns �>�/�ns���/��� 

��C2� �*o��/��ns ��/�o�� **��/��*�`>/��� ns ��/�>*��/�ons >��/o*��`/��� 

�s. ���o�/���/���> �o�/`�>�/�o� �>/`>�/`�>>/o���/�o` 

CV(%) ��/����/���>/���/��>/��`/���/�o�o/�o

** A*)nsPN! O2��� -, ��&s; �	 �"	 M�C7W"�%)�%�PN! SU7." 5)0, )�"	 

L� ) X��. �C; -,22� ) �3� ��-4 � 3G �6 B*�$4 -$, �eP! 

,"�@20PZ��"��, ) �+! �� �1�"03" A	&/ �2�+0/.

"�,+1�"03" �2�+�"�$�� �$* �" q�$, rs$; p.�/ )		0$F 

! q�,23��rs$; 1�V7$;	 �$, ) %�$u73" q�$, kP$;)M0$!LTC 

^V3" �&8D �.�;2n(1�"03" �2�+	�� �0.u'� A67P$;&7� 90/ $2�

A��N� )CO2��� 1�V7;	 �, A-3�)� ���" �67P;&7 �$7!)M0$!LCi, 

ADC Bioscientific Ltd. $^V3" �&8$4 �.�$; 2n(1�"0$3" �$2�+

	���0.1�"03" � @�$2�+-$w��, �"�$�� �$* �" 67P$;&7� 90$/ 

� 73"��! q�, 23���&$3 90/ �	 67P;&7� 90/ ) %�u73" ���oo 

1�"03" nD&K�2�+	�� �0.1�"03"�2�+�F�$; 1	)0(! �	 67P;&7� 

�� �� ��	 � � �!	 �+�±�>Z$^; -@�	 2'Z$3 �$,&a� ) [&�

��%	�� ]�e3" �0.nD&$K 1�V7;	 �, �&3 90/ �$7!)Lux Meter, 

LX-101 �$$� �&8$$D �.�$$; �5"&(1�"0$$3" �$$2�+	�� $$�0.90$$/

 ! [�;" �, 67P;&7�2M&!)�dCO2'}� 23�I �	 b,�! �7! �, 10/ �$2-

	�� ��"6��0."��4��Z$\� �, %G S�=! 2�$, pK�$. 67P$;&7� �

!2! [�;" �, ) ��N� 5"62M&!)�dCO23�I �	 b$,�! �$7! �	 $2-$, -

"�"+S�=! �3�I �	 b$,�! �$7! �, %G M&! v$2	�� ��"6$� -$�0

)�.(!2"��4 5"6��M&^; �*+�)6! 2Z\� �, �2�$, pK�$. 67P;&7� �

!25"6CO2��! S�=! [�;" �, ) -';�(! -3�)� ���" �2M&$!)�d

CO23�I �	 b,�! �7! �	 2/ ��"6� -0)>.(6e���") -�1	"	 n3� �$*

bC@ �" n��)G+�3 �, ]��$!G �"6�"+MSTATC  �\! ) ]�$e3" $�-Z

!2V3�2#5&$!�G �$, �$*LSD  M�$C7W" rs$; �	 �%�$��� ]�$e3" .

]�3 �, �*�"	&C3 �"6�"Excel;�� 2	�� ��0.

	���j�% � c

���AB ���� ��� :�������:��� �	Pk �% �����.�*&0

�73��:�W k6e� �" ��") -�n3�)M)0@�(�'Z$3 -D 	"	 5�83 

1�)":3&!G 2]&:9"�723 ��E: �,�'i �" 2-.�$/ ��$E��" ��$� 5�) A

p.�/ A-.�/ q�, -P�6'; A-$wP_ �si A-$wP_ ��$E��" �$CF )

�����@ �PN! �2IT� +�"	�	�"	 9�E$: ���; �, �K) �8$�)� �"

-i�; �si �2'i �V!	 �si Aq�, rs; )�PN! �I" �"	 +5�8$3 "�

	"03 .�	 10/ -�"�" k��73 M)0@��$! 5�83 #��78$2, -$D 0$*	

 +�$*��C2� �	 -.�/ ��E��" 5"62!oh�oohoA��h��h�o)oh

oh�oo 1�)" :]&23&!G:0�	�� 10*�8! 9"�723.���*��C2� #2, �	 

��C2� 0�	�� -.�/ ��E��" B�"6�" lF�, -4��h��h�o5"62! �, 

�/>>�73�; , ���IJ! �7!	&.�&$R&! #�" 10P*	 5�83 -^cZ! #�" 
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�� 

��#:=.4�b�	�� U��	7���� ��� �	
:������� :GH�� IJ �� *& �.�� �	Pk �% ������	��� 

�'Z3 

1�)":]&23&!G :9"�723 

�� �CF ���@ 

)�)�(

90/ p.�/

-P�6'; 

-.�/ �� 5�)

)]��(

-wP_ ��E��" 

)�^2!�7!(

-.�/ ��E��"

)�73�; �7!(

�oo:o:obc�� cd��/��a��/�`bc�� a�/>`

�o:��:�� ab`�/��ab��/`oc��/``c�/��c>/��

�o:��:�� a`�/��bcd��/��ab��/>>c`/��a�/>>

�o:o:�o bc�� a��/`�bc�>/��c�/��bc�� 

o:o:�oo c��/��abc��/��bc�/��c�/�oab`� 

�o:�o:obc��/��ab��/`oc��/`�a�/��abc>/`�

o:�oo:oab�/��d��/��abc`�/>oab�� ab�/>o

�PN! SU7." 0i�� -,�8! S)�W �, 	"0F" A5&7; �* �	 rs; �	 �"	�%!�0P/�, 

!�! B*�D �, -D 0/�, $2 3 5"62"6$�" ) 9"�$7�3&!G B$21�)" ) ]&

!2"6�" -.�/ ��E��" 5"6�! B��0,� .B*)Y� �}4" �	�*���	 -$4 

	�&!�2IT� 3 �'Z3 29"�7:3&!G2� 0$/� �, ]&210$/ ]�$e3" 5�$*�

 	�,��4 �;"4��2'�3&!G $23 1"�$C* -$, ]&2�\! �	 9"�$7 $� �$, -Z

"6$�" lF�, � 3G -3��"0@ S�=!�� 0$/� B$2	�� 1� $� �$;" 10 

)��)�`.(

p.�/ �H3 �"6';�-P, q�,2� #2PN! SU7." �*��C��"	+

10*�8! 	�� �0.,-�&a+, -D2�78�! #26'; p.�/ 5"6�q�, -P

 � �	2��C�o%32) 9"�7�o%	�� 10*�8! 1�)" �0.8$*)Y� �	�A

"6�"�3&!G �'Z3 B23 -, ]&2-$, 9"�7�o:�oM&$^(! �	 ��"�$_

 "6�" lF�,�6'; p.�/ B�	�� ��0$3) �$i� 	�) �� q�, -P$�0

)�.("6�"�! B26'; 5"6�K	 -, q�, -P2�$; �.�$; ) %�@ ��b

3&!G2�\! �	 ]&�3 �, -Z2! 9"�7�K	 03"&�2^�"�, +"6$�" �! B$25"6

6';�0/�, q�, -P)��A��)��(.�73�" �" �:�W k�B*)Y$� #

�73 �,��; k�\\(! �2	�"	 �$\,�s! #.!$2�	 -.�$/ �$� 5�) 5"6

�'Z3�*+t$^7u! 1�)" :3&!G $2]&:9"�$723 $PN! 9)�$E���"	+

	"	 5�8$$3.$$, -�&$$a+, -$$4$$2�78�! #$$2 �	 -.�$$/ �$$� 5�) 5"6

�2��C+�$$$* ohoh�oo )��h��h�o1�)" :3&!G$$$2]&:329"�$$$7

 	�� 10*�8!�0.�,"6�"�3&!G B2"�$_ M&$^(! �	 ]&��A�$� 5�) 

� B*�4 -.�/2�$73 -$4 	�$4 "0�" �" �$:�W k$��$, B*)Y$� #

B*)Y��*+.�,�5"�V8*)Y� �\,�s! 	�"	)��)��.(

�� �CF�@��32�(� 6�2IT��'Z3 1�)" :3&!G2]&:9"�723 �"�i

����.,-�&a+! B*�4 �, -423 5"62�" 9"�7�oo -, �o

0:�	A� �CF ��@��"6�" �� B2	&C3 "0 .,2�78��7C4 ) #�#

!2�� �CF 5"6�@��-,���2� �	 O2�*��C+��h��h�o)�ooh

ohoh�,��)��, �)� -0!G �;	)M)0@�(.8*)Y� �	 �A

"6�" �,�3 �'Z3 B23&!G -, 9"�72�" ]&�ooho-,�o:�o

1�)":3&!G2]&:329"�7���03�!+���*+�,��"0\! -, 	�) 10>/�

B*�4 �)�����)�o(.,"6�" ��3&!G �'Z3 B23 -, ]&29"�7A

��'3" �CF M&a+9&� V3������� B*�D )`.(�CF #��782,

�� �'Z3 �, ]&23&!G -, 5Q)�723 ��"�_ M&^(! �	 ���@��:

��/o0�	�� 10*�8! )�.(�402*&,�4 1�2.j 5"62! 5	&, �9"�*

-8�� -, �2\7Z! O2;G 50/ 	�") ), �*g B*�4 �2K	 -h��* 

-8�� {2(! ��x	 �" ��"�_ M&^(! �	 	��� ]&23&!G {;&� 

�! +���03�! �, ]&23&!G �EP! �I" -2@&� �4��7;" {;&� -4 0/�,

 #;�0� ))��(�;" 10�	�� ��"6� .��0'� �, �!&23&!G -��L�

�^�;" A#2!��&^� -, ]&23&!G b��; 1	�D S�=! "� �P,�D +�*

�eP! �!" #�" -D9"�02*&,�D �" ��"&* �CZi -2^u� -, ) �*

-, �� +���03�! B*�D 5G M�'3	�! 	�) +�* 		��)��.(k��73

B*)Y� �K�* ) -�"&2;"	�; +�*)�`(�" 1	�E7;" -4 	"	 5�83

 	�d^CF B�"6�" O'; �3Q)�723 b'P! 5"&PF -, �!&23&!G 5Q)�723

0�	�� 	�) �30��, ��.
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�� 

��#:>.� G�	��� U��XB ������:�������:������ �#$ �%GH�� IJ 0 *& �� !��" �./ l���$ � 	���+	, -�#% 

b,�P! 9"�22L� 
-@�	 

+	"�G 

M&^; ��"��4 +�*

�2�)6! 

��"��4

%G S�=! 
67P;&7� -3�)� ��"0*+"��N� ) �2u'� 

#,�4 02Z4" +	

-3�)� ��� "+

�"��� �o�/o�o�/o��>/��oo>/o���/o�o� 

��C2� `**o��/o**�`�/�**���/�>nsoo�/o**���/�**�>�/��`� 

�s. �� oo`/o�`�/o�>�/�oo�/o�>�/o``�/��� 

9"�22L� O��R(%)  o�/����/���>/����/��>�/>>�/`

** )nsPN! O2��� -, �M�C7W" rs; �	 �"	�%�PN! SU7." 5)0, )�"	 
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نسبت هاي مختلف نيترات: آمونيوم: اوره
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*C$ 3.��� �����	
 D��E� ���:������� :�% ������ -���� �� !��" `�% *&�� IJ GH��	��� ��./ V���W�#�
 

���AB ���� ��� :�������:���% ���� �� !��" �#$ 

�73�6e� �" �:�W k��") -�n3� )M)0@ `(�'Z3 -D 	"	 5�83

1�)" :3&!G2]&:32��E: �, 9"�7�'i �" 2u'� A67P;&7� 90/ �2�

"��D A��N� )��"��D ) %G S�=! ��M&^; �*+�)6! 2q�, �

�2IT�PN! ��"	+"	�/.�73�, k-! 5�83 10!G �;	�-D 0*	

"6�" �,�! B23&!G 5"62"�_ M&^(! �	 ]&��A67P;&7� 90/ 

! B*�4��0,�.,-�&a+"6�" �, -4�! B23&!G 5"62]&1�)" )�"

�E: -, �oo%A67P;&7� 90/ ! B*�4 90/ -, ��0,� .

,2�78�#� �	 67P;&7� 90/2��C+�* �oo )�o0:�	 329"�7

	�� 10*�8!�! �" -z �* ) 023 5"62�D 9"�7! -, )25"6

3&!G2/ -��R" ]&A03 67P;&7� 90/ 2B*�D 6����.�7CD �#

� �	 67P;&7� 90/2��C�*+oh�oo hoAohoh�oo Aoh�oh

�o )��h��h�o1�)":3&!G2]&:329"�7	�� 10*�8!�0.3�!��

! -423 5"62"�_ M&^(! �	 9"�7���" �7C4 -, �o%!25"6

G3&!2, -, 1�)" ) ]&2�" B��%"�_ M&^(! �	 ��B*�4 �0,� 

VC8z �&a -, 67P;&7� 90/2�+! B*�4 ��0,� )�d/ �.(�,

"6�"�! B23&!G ) 1�)" 5"62! -, ]&25"6�����o�	 0:�	 

"�_ M&^(!��A!2u'� 5"62"6�" q�, ��N� ) ��B,2�78+

� -, �'Z32��C �o���oo3 0:�	 2"�_ M&^(! �	 9"�7���2"0

	&C3.,-�&a+, -D2�78�u'� #2�'Z3 �	 ��N� ) ��*+�oh

oh�o)��h��h�o1�)" :3&!G2]&:329"�7�7C4 )�#5G�	

�2��C+�* ohoh�oo )��h��h�o1�)":3&!G2]&:329"�7,-

0!G �;	 )�d/�.(! B*�4 �,23 5"62�" 9"�7�oo -, �o)

"6�"�BG3&!2-, �E: �" 1�)" ) ]&��%A!2	 5"6+Z4"20#,�4 

 [
 D

O
R

: 2
0.

10
01

.1
.2

00
89

08
2.

13
92

.4
.2

.3
.0

 ]
 

 [
 D

ow
nl

oa
de

d 
fr

om
 js

pi
.iu

t.a
c.

ir
 o

n 
20

24
-0

4-
09

 ]
 

                             7 / 12

https://dorl.net/dor/20.1001.1.20089082.1392.4.2.3.0
https://jspi.iut.ac.ir/article-1-479-fa.html


 1392 تابستان/ چهاردهمشماره/ چهارمسال/اي هاي گلخانه كشتو فنون علوم

�� 

d
cd

ab
a

bc
cd

bc

0

1

2

3

4

5

6

7

100:0:0

70:15:15

50:25:25
50:0:50

0:0:100
50:50:0

0:100:0

نسبت هاي مختلف نيترات: آمونيوم: اوره

رق 
تع
رو
خي
تب

m
m

ol
(H

2O
)m

-2
s-1

*C$ 6.��� �����	
 D��E� ��� :������� :������ �%-���� ��E�B �m�9B `�% *&�� IJ GH��	��� ��./ n���W�#�
 

a

c

a
a ab

bc bc

0

50

100

150

200

250

300

350

400

100:0:0

70:15:15

50:25:25
50:0:50

0:0:100
50:50:0

0:100:0

نسبت هاي مختلف نيترات: آمونيوم: اوره

زنه
رو
اق
رات
زي
بن
كر
سيد
اك
دي

µ
m

ol
(C

O
2)

m
ol

-2

*C$ 8.��� �����	
 D��E� ��� :������� :������ �%-���� ��#��)� 4%�) ��0 m	B� U�0� `�% *&�� IJ GH��	��� ��./ 

n���W�#�
 

-$, ]&$23&!G 5"6$2! -4 �3�!� ) 	�4 "02� B�"6�" -3�)� ���" ���

 �" B2,��%02Z$4" +	 5"6$2! ���� B�"6�" ��"�_ M&^(! �	 

���� B*�4 -3�)� ���" ��� #,�4 )�d/�.(

-3�)� ��"0* 5"62! 'Z$3 �2IT$� �$(� 6$23 q�, +" 1�)" �:

]&23&!G :���� �"�i 9"�723.$,-+�&$a 5"6$2! B�"6$�" �$, -$4

G-, 1�)" ) ]&23&!��%��"�_ M&^(! �	 A-3�)� ��"0* 5"62! +"

���� B�"6�" q�, )�d$/ �.(M&$^(! �	 ]&$23&!G B�"6$�" �$,

 ��"��4 ) %G S�=! ��"��4 A��"�_ M&^; -$3�)� �$2�)6! +�*

 	"	 5�83 "� �8*�4 03)�.,-�&a+��"��$4 5"6$2! #��78$2, -4

��C2� �	 %G S�=!ohoh�oo1�)" :]&23&!G:#��7C4 ) 9"�723

 [
 D

O
R

: 2
0.

10
01

.1
.2

00
89

08
2.

13
92

.4
.2

.3
.0

 ]
 

 [
 D

ow
nl

oa
de

d 
fr

om
 js

pi
.iu

t.a
c.

ir
 o

n 
20

24
-0

4-
09

 ]
 

                             8 / 12

https://dorl.net/dor/20.1001.1.20089082.1392.4.2.3.0
https://jspi.iut.ac.ir/article-1-479-fa.html


و: آمونيوم: اثر نسبت هاي اوره  ...نيترات درمحلول غذايي بر شدت فتوسنتز

�� 

abc

bc

a
ab

abc

cd

bc

d

0

0.05

0.1

0.15

0.2

0.25

0.3

0.35

100:0:0

70:15:15

50:25:25
50:0:50

0:0:100
50:50:0

0:100:0
0:0:0

نسبت هاي مختلف نيترات: آمونيوم: اوره

گ
بر
اي
زنه
رو
ت
داي
ه

m
ol

(H
2O

)m
-2

s-1

*C$ ;.��� �����	
 D��E� ��� :������� :������ �%-���� ���#
 U�0���`�% *&�� IJ GH��	��� ��./ n���W�#�
 

a

b

c
c

c
c

c

0

0.5

1

1.5

2

2.5

3

3.5

4

100:0:0

70:15:15

50:25:25
50:0:50

0:0:100
50:50:0

0:100:0

نسبت هاي مختلف نيترات: آمونيوم: اوره

آب
رف
مص

يي
كارا

(µ
m

ol
(C

O
2)

m
m

ol
(H

2O

*C$=.��� �����	
 D��E� ��� :������� :������ �%��-�� ���	/ f�O� e�*&�� IJ GH��	��� ��./ n���W�#�
 

G�	 5M&$^(! �$, -4 �3�*�2� q�, +)�$W ��"�$_ +�$*��%)

03	&, 10/ -��L� 1�)" ) ]&23&!G �782,,-0!G �;	)�d/+�$*

�)`.(lF�, �;U�)�^4 ) �;U�&72; 5)�	 �	 9"�723 +�2W" 

B�"6�"pH 3G �2K�N� +"�, -4 10/ ��6 1Y$�) -, A+67P;&7� +�*

O;�P! &dZ2,)� ��63G �;")�o.(8*)Y� �	 �A�5"��dC* ) 5�

)��(�I" 3 �'Z329"�7:3&!G2]&"�67P;&7� 90/ �, �21�-C$;) 

)Isatis indigotica (;��,�	�403-4,2�78��7C4 ) #�90/ #

� �	 pK�. 67P;&7�21�-,O2��� �	�2��C +�$* ��:�� )�oo:o

32"�79:3&!G2	�� 10*�8! ]&�� 3 �	 ) 0�-$4 03	&C3 ��"6� �

"6�"�3 B2"6�" lF�, 9"�7�K�N� B$2�G6$3�3 �2� 9"�$7 $� A��74"0

!��&^�2#$;2P	�� pK�$. 67P$;&7� ) ��7 $�0.A#2$PwC* $� ) 5�

 5"��dC*)��(	"	 5�8303, -4 2�78�pK�$. 67P$;&7� 90$/ #

 [
 D

O
R

: 2
0.

10
01

.1
.2

00
89

08
2.

13
92

.4
.2

.3
.0

 ]
 

 [
 D

ow
nl

oa
de

d 
fr

om
 js

pi
.iu

t.a
c.

ir
 o

n 
20

24
-0

4-
09

 ]
 

                             9 / 12

https://dorl.net/dor/20.1001.1.20089082.1392.4.2.3.0
https://jspi.iut.ac.ir/article-1-479-fa.html


 1392 تابستان/ چهاردهمشماره/ چهارمسال/اي هاي گلخانه كشتو فنون علوم

�` 

a
a

b

b

b

b

b

0

0.5

1

1.5

2

2.5

3

100:0:0

70:15:15

50:25:25
50:0:50

0:0:100
50:50:0

0:100:0

نسبت هاي مختلف نيترات: آمونيوم: اوره

گ
بر
يل
زوف
يم

ها
ول
سل
يي
كارا

µ
m

ol
(C

O
2)

m
-2

s-1

*C$ >.��� �����	
 D��E� ��� :������� :������ �%-���� ���	/ ���!�	
 *�"��� `�% *&�� IJ GH��	��� ��./ n���W�#�
 

�'Z3 �	��:��]&$23&!G :1�$2� �	 9"�$723Prunella vulgaris 

*�8!100$�	�� .-$3�)� ��"0$* 5"6$2! q�$, +"G�	 5"	�V,�$7�

 10$$/ -$$��L� 5�$*�2� 3 �$$,2"�$$/ �	 9"�$$7�_ {2, �&$$/�$$2 �" �78

�23�*��	&, 3&!G �, -42�L� ]&�03	&, 10/ -)��.(

) 67P;&7� B*�D -z��" ��� 9x	�'� +K&� )2|8. 1	�! 0

� �* �	2� q�, rs; B*�D �I" �, �;" #�C! 1�2�L� 5�$*� $� -

3&!G �, 10/2�\! �	 ]&�3 �, -Z20/�, 9"�7AK)�B*�D �"6�" ��B

V7Z, 67P;&7� �"0\!�g ) -3&� -, h"�$_ M&^(! ��* ��	�"	 

)`.(�'a�'a��5"��dC* ))�>("6$�" �$, -$4 03	&C3 ��"6��B

!23&!G 5"62"�_ M&^(! �	 ]&��A$;&7� 90/ PB*�$4 67��$�� .

-, �H3 !�0;� �, "6�"�B�'Z3 3&!G2�" ]& !25"6 nEP� )90$/ 

��N� -7;�D !�	&/ -D "�#�$!" �x�$C7W" "0$7," $/�3��"b$Ce� 

3&!G2�	 ]& q�, )B\3 �03�"	��,�"�#�5&�$, K�N� $2�6$3G��

329"�7 ��7D)	� 0/�,)��.(�"S�a 	��VA�	9�&: 1	�E7;" �" 

3&!G2-, ]& 5"&PF �d/32A5Q)�7 	"&! 67P;&7�+-7.�; 10$/ �	 

�CZi�*+"&*��S�: #7.�; ;"2�*0+!G2-P�,5�) K&�K&!�

�D !�	&/ .bCe� "�#	"&! �K�W �03�"	��,��,67P;&7� �@�,+

!�3�"��0)��(.PwC*2#	&@) �H^_	��� 3&!G $2�	 ]& $(!2{

0/� lF�, B*�D �H^_ ;�7�2A�Z^D2�)P!26��!�	&$/ )�	

"�#!25�;�7�2�)P!26��B\3 C !��	67P;&7� -7/"	 )B*�D 

� 3G lF�, B*�D G��$D��!2�0$PD&7+)�$;U�)�^D $!�	&$/ 

)��.(.�,�5"�V8*)Y� 9)�E� ,2#90/ 67P$;&7� �2$*�5��	

�L��-�,3&!G2) ]& 329"�7 "� $/�3��"�2IT$� ��$/ 325Q)�$7 �$, 

K�N�2�6$3G���$*+67P$;&7�+$!�0$P3"	.U4)6$PK ) #$;)��(

3&!G 	�,��D �, -D 03	&C3 ��"6�2$� b$'P! �$ P� 5"&PF -, ]&T!2#

32"�_ M&^(! �	 5Q)�7��A|8. 5�) ) pK�. 67P;&7� 90/ 

9&�V3���B*�D ���� .,2�78�#5�) �� )A|8. rs; Aq�, 

�"0\! %G 'Z3�A90/ A67P;&7� 90/ ��N� )!25"6 ;�7�2��	

q�, �	 9�&$: 	�,��$D �'Z$3 329"�$7 -$, 3&!G $2]&�o:�o�	

"�/�{_2�&/� -, �;	 0!G )�(.

��b!	\!�

0,�;) #2�iG 9�CW� �" -^�5�!" �R� �74	 $2�+	�7$;" �1)�$� ��

 1�V8$3"	 9�$��'3 �U:"�� AX&$;� $^F�)�0$! �$�)�	 �$P� ��

iU8$i [0$P ! A�3	 �� �D�/�0$ ! [0$P ! A+7$;	 2) 5"��

 0$! �$:" ��) ��7u! [0P !��!�G �$���$3 �$/	 �D�$/ 1�V8

, #8^�-���C* �a�.+"�@" �	 +0\� ��a �! ��		��.

 [
 D

O
R

: 2
0.

10
01

.1
.2

00
89

08
2.

13
92

.4
.2

.3
.0

 ]
 

 [
 D

ow
nl

oa
de

d 
fr

om
 js

pi
.iu

t.a
c.

ir
 o

n 
20

24
-0

4-
09

 ]
 

                            10 / 12

https://dorl.net/dor/20.1001.1.20089082.1392.4.2.3.0
https://jspi.iut.ac.ir/article-1-479-fa.html


و: آمونيوم: اثر نسبت هاي اوره  ...نيترات درمحلول غذايي بر شدت فتوسنتز

�� 

o%	 � ��� ��	P�!� 

�.�x�,�,] A." ).0CW"+.���`.�L� �I"�	�\! -��'Z3 �, ��*+t^7u! N-NH4)N-NO3�,M� 3 S�=!�� �:�PF 1�"03") 0/� �$*+

;2K	 50^� �i� O2� n82)� 10/ 03&+���K�! -2�P�.��)�8D ]&^F +"�5"� �>)�:(��h�o.

�.�,+	�&,+" A.A[.X.�'a�'a��� ).0CW" S".��>� .�2IT� ,��D	��'Z3�*+t^7u! 329"�7 -, 3&!G2]&�,!25"6 A67P;&7� nEP$� )

K�N�2�63G���*+73G �ZD"2�3"0 "6^D).Brassica napus L (�	"�/�{�&/ .B*)Y��*+F"���"�5"�>)`:(���h�>� .

�.&\�+9 A.��>� .�'Z3 �I"�*+3 t^7u! 23&!G -, 9"�72)� �, ) #*G t^7u! �&s; ) ]&+42E24 ) �C2! �$29&$� 1& $V3���)

K�N�263G ��3 �2��74)	� 9"�7 .-K�;��74	 +3�'_�, ]&^F -7/� �A5"� � 1�V83"	 A���<.

�.\W2��8�" �\ A].,].�x�,�, ,�./�D �,�.	�'F +] ).�.�VZF+.��>�.�'Z3 �I" �$*+3&!G 9)�$E7! $23 -$, ]&2) 0$/� �$, 9"�$7

9&� �i� 0Pz 	�d^CFV3���(Fragaria ananassa Duch) .��$. ) %G ]&^F)��)�8$D 5&$P� ) ]&$^F+'a b,�$P! )2$N�(

�o)�:(���h���.

�.! 5"0P.2*&4��� A.] A.� A�x�,�, .�	�3+] ).�.�VZF+.��>`.�2IT� 3 9)�E7! �'Z3 23&!G 5Q)�7 $2!&�3 )2$�"�7�K&� �$, $2�$� 0

�, -.�/�30�5&K�") �i� 	�) .3�'_�, 5&P� ) ]&^F�"�"�5>)�:(���h��>.

`.;2Ca�� �K 0�M A.[ A.X.��'a�'a�� ).3"� ����.��>�.�'Z3 �I"�*+t^7u! NH4
+ :NO3

-9&� 	��^CF ) 0/� �, $V3����	

"�/�78�,G {�.%G ) ��. ]&^F�o)�:(��h��.

�.\8F�[ A.� ).^mE��.��>�.L�22�*�+)� 0/� ) 67P;&7� �8��� 1�)	 �	 V3"26+9&� V3���5�7$;	�4 �$i� .5&$P� ) ]&$^F

3�'_�,�"�5"��)�:(��h��.

>.��@ -�U4+[ A." A.^.2\�S A.	"�!+] ).�.W�7��]0\! .��>� .�*�I"+32Z^4 9"�72�^4 ) ��Z^4 024 �, �2E2�e^� �CF ) ���

�3�� 	� �i� 	�) .3�'_�, 5&P� ) ]&^F�"�5"��)�:(�`�h��`.

�.D23��� A.] A.X.�&d^!�[ A.X.�'a�'a ��] ).��4�.��>> .�2IT� �'Z3 �*+3&!G t^7u! 23 -, ]&2Z^4 �&s; ) 9"�72A0$/� �, �

"�_ �:�PF �H^_��4 )2E2�� �� �.B*)Y��*+f�. )%G ) f�. ]&^F (��)�:(��h��.

�o.1 A�P/��! .�oo� .�L��� -2K�F 5�*��)M)" 0^@ .( �,0^. -C@���% A#.� ).1	"� ]U;"A��>oA��8$73" $/ 1�V8$3"	 9"2�"�A�>o

<.

��.Ee3�5 A.] A.[ A1	"��;��� .X.�'a�'a ��)�.5�7;)" .��>�.�2IT� pH 3 �'Z3 )23&!G -, 9"�72"�_ M&^(! ]&��) �, �$�Y��$*+

X�PE;" 	�d^CF ) 0/� .\(�2" f�. ) %G 9�\�5"���)�:(���h�>�.

12. Agbaria, H., B. Heuer and N. Zieslin. 1996. Shoot-root interaction effects on nitrate reductase and glutamine 
synthetase activities in rose (Rosa hybrida cv. Ilseta and cv. Mercedes) graftlings. J. Plant Physiol. 149: 559-563. 

13. Ashraf, M. 1999. Interactive effect of salt (NaCl) and nitrogen form on growth, water relations and photosynthetic 
capacity of sunflower (Helianthus annuus L.). Ann. Appl. Biol. 135(2): 509-513. 

14. Assimakopolou, A. 2006. Effect of iron supply and nitrogen form on growth, nutritional status and ferric reduction 
activity of spinach in nutrient solution culture. Sci. Hort. 110: 21-29. 

15. Bar-Yosef, B., N.S. Mahson and H.J. Lieth. 2009. Effect of NH4: NO3: urea ratio on cut roses yield, leaf nutrition 
content and proton efflux by roots in closed hydroponic system. Sci. Hort. 122: 610-619. 

16. Bybordi, A. 2010. Influence of NO3: NH4 ratios and silicon on growth, nitrate reductase activity and fatty acid 
composition of canola under saline conditions. Afric. J. Agric. Res. 5(15): 1984-1992. 

17. Bybordi, A. 2012. Effect of ammonium/nitrate nitrogen ratio on photosynthesis, respiration and some vegetative 
traits of canola grown under salinity stress. J. Food, Agric. Environ. 10(1): 372-375.  

18. Cabrera, R.I. 2001. Effect of NaCl salinity and nitrogen fertilizer formulation on yield and nutrient status of roses. 
Acta Hort. 547: 255-260. 

 [
 D

O
R

: 2
0.

10
01

.1
.2

00
89

08
2.

13
92

.4
.2

.3
.0

 ]
 

 [
 D

ow
nl

oa
de

d 
fr

om
 js

pi
.iu

t.a
c.

ir
 o

n 
20

24
-0

4-
09

 ]
 

                            11 / 12

https://dorl.net/dor/20.1001.1.20089082.1392.4.2.3.0
https://jspi.iut.ac.ir/article-1-479-fa.html


 1392 تابستان/ چهاردهمشماره/ چهارمسال/اي هاي گلخانه كشتو فنون علوم

�> 

19. Cabrera, R.I., R.Y. Evans and J.L. Paul. 1995. The uptake of nitrate and ammonium by greenhouse roses. Acta Hort. 
424: 53-58.  

20. Claussen, W. and F. Lenz. 1999. Effect of ammonium and nitrate nutrition on net photosynthesis, growth and 
activity of the enzyme nitrate reductase and glutamine synthetase in blueberry, raspberry and strawberry. Plant 
Soil 208(1): 95-102. 

21. Errebhi, M. and G.E. Wilcox. 1990. Plant species response to ammonium-nitrate concentration ratios. J. Plant Nutr. 
13: 1017-1029. 

22. Feigin, A., C. Ginzburg, S. Gilead and A. Ackerman. 1986. Effect of NH4/NO3 ratio in nutrition solution on growth 
and yield of greenhouse roses. Acta Hort. 189: 127-135. 

23. Flores, P., F.M. Delamor, M. Carvajal, J.M. Navaro, A. Celda and V. Martinez. 2001. Vegetative growth, nutritional 
status and yield of tomato plants grown under salinity conditions and different NO3: NH4 ratios. Acta Hort. 559: 
359-364. 

24. Ganmore-Neumann, R. and U. Kafkafi. 1980. Root temperature and percentage NO3: NH4 effect on tomato plant 
development: Morphology and growth. Agron. J. 73: 45-51.  

25. Hartman, P.L., H.A. Mills and J.B. Jones, Jr 1986. The influence of nitrate: ammonium ratios on growth, fruit 
development, and element concentration in 'Floradel' tomato plants. J. Am. Soc. Hort. Sci. 111: 487-490. 

26. Hohjo, M., C. Kuwata, K. Yoshikawa and T. Ito. 1995. Effects of nitrogen form, nutrient concentration and Ca 
concentration on the growth, yield and fruit quality in NFT-tomato plants. Acta Hort. 396: 145-152. 

27. Jalloh, M.A., J. Chen, F. Zhen and G. Zhang. 2009. Effect of different N fertilizer forms on antioxidant capacity and 
grain yield of rice growing under Cu stress. J. Hazard. Mater. 162: 1081-1085. 

28. Kant, S., P. Kant, H. Lips and S. Barak. 2007. Partial substitution of NO3
- by NH4

+ fertilization increases ammonium 
assimilation enzyme activities and reduces the deleterious effects of salinity on the growth of barley. J. Plant 
Physiol. 164: 303-311. 

29. Lorenzo, H., M.C. Cid, J.M. Siverio and M. Caballero. 2000. Influence of additional ammonium supply on some 
nutritional aspects in hydroponic rose plants. J. Agric. Sci. 134: 421-425. 

30. Machlis, L. and J.G. Torrey. 1956. Plants in Action. A laboratory manual of plant physiology, W.H. Freeman and 
Co.  

31. Mannervik, B. and C. Gutenberg. 1981. Glutathione transferase (human placenta). Methods Enzymol. 77: 231-235. 
32. Misra, N. and A.K. Gupta. 2006. Effect of salinity and different nitrogen sources on the activity of antioxidant 

enzymes and indole alkaloid content in Catharantus roseus seedlings. J. Plant Physiol. 163: 11-18. 
33. Norisada, M. and K. Kojima. 2005. Nitrogen form preference of six dipterocarp species. For. Ecol. Manage. 216: 

175-186. 
34. Raab, T.K. and N. Terry. 1995. Carbon, nitrogen and nutrient interaction in Beta vulgaris L. as influenced by 

nitrogen source, NO3
- versus NH4

+. Plant Physiol. 107: 575-584. 
35. Rothstein, D.E. and B.M. Cregg. 2005. Effects of nitrogen form on nutrient uptake and physiological performance 

of Fraser fir (Abies fraseri). Forest Ecol. Manage. 219(1): 69-80. 
36. Sadasivaiah, S.P. and W.D. Holley. 1973. Ion balance in nutrition of greenhouse roses. Roses Inc. Bull. (Suppl.), pp. 

1-27. 
37. Starkey, K.R. and A.R. Pedersen. 1997. Increased levels of calcium in the nutrient solution improve the postharvest 

life of potted roses. J. Am. Soc. Hort. Sci. 122: 863-868. 
38. Tabatabaei, S.J., M. Yusefi and J. Hajiloo. 2008. Effects of shading and NO3: NH4 ratio on the yield, quality and N 

metabolism in strawberry. Sci Hort. 116(3): 264-272. 
39. Yan, F., K. Wang, Q. Luo and C. Luo. 2009. Effects of N/NH4

+ -N/NO3
- ratio in applied supplementary fertilizer on 

nitrogen metabolism, photosynthesis and growth of Isatis indigotica. Zhongguo Zhong Yao Za Zhi 34(16): 2039-
2042. 

40. Yoon, H.S., Y.H. Hwang, C.G. An, J.S. Shim, H.J. Hwang and H.Y. Shin. 2009. Effect of NH4
+ to NO3

- ratio on 
growth, yield and albinism disorder of strawberry. Acta Hort. 842. 

41. Yu, M., L. Liu, Q. Guo, Q. Yao, N. Zhao and Y. Chen. 2011. Influence of nitrogen forms ratio on growth and 
photosynthetic characteristics in Prunella vulgaris. Zhongguo Zhong Yao Za Zhi 36(5): 530-534. 

42. Woodson, W.R. and J.W. Boodley. 1982. Effect of nitrogen form and potassium concentration on growth, flowering 
and nitrogen utilization of greenhouse roses. J. Am. Soc. Hort. Sci. 107: 275-278. 

 [
 D

O
R

: 2
0.

10
01

.1
.2

00
89

08
2.

13
92

.4
.2

.3
.0

 ]
 

 [
 D

ow
nl

oa
de

d 
fr

om
 js

pi
.iu

t.a
c.

ir
 o

n 
20

24
-0

4-
09

 ]
 

Powered by TCPDF (www.tcpdf.org)

                            12 / 12

https://dorl.net/dor/20.1001.1.20089082.1392.4.2.3.0
https://jspi.iut.ac.ir/article-1-479-fa.html
http://www.tcpdf.org

