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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�*�*

 [
 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

25
-0

4-
10

 ]
 

                             4 / 12

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

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