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Abstract 
The effects of chemical fertilizer of urea in 5 levels (0, 30, 60, 90 and 150 kg ha-1) and biofertilizers in 4 levels (Nitroxin, Phosphate barvar2, mixed of 
both and control) on quantity and quality yield of valerian are studied during 2016 to 2020. Measured parameters include valernic acid (percent), 
valernic acid (g ha-1), root dry weight (kg ha-1), shoot dry weight (kg ha-1), root diameter (mm), root length (cm), leaf width (cm), and leaf length (cm). 
This study is carried out at the Homad-Absard Agricultural Complex in Damavand city, Tehran Province, Iran, as factorial layout based on a 
randomized complete blocks design with 3 replications. Results show that the biofertilizers have had a significant effect (p≤0.01) on the all quantity 
and quality parameters studied. Unlike the urea chemical fertilizer at all levels, which have had a negative effect on the yield and amount of valernic 
acid (percent), bio-fertilizers has increased it. Maximum and minimum amount of valernic acid (percent) are measured in control and 150 kg ha-1 urea, 
respectively. The highest root dry weight belongs to interaction of Nitroxin+ Phosphate barvar2+150 kg urea (665 kg ha-1) and control (221 kg ha-1) 
respectively. Results of this experiment show that biofertilizers with positive effects on the parameters are able to replace the chemical fertilizers. 
 
Keywords: Biofertilizer, medicinal plants, plant nutrition, root yield, valernic acid. 
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�
��8  

7/31  59  24  6/69  6/15  9/5  5/28  5/9  7/21  KCc>
�
�  

7/12  39  0  0  21  9/7  1/33  6/13  4/28  ����D  

5/19  48  4/18  6/35  3/24  5/12  35  8/17  8/30  ���  

7/18  44  3/0  5/0  3/24  4/15  3/35  3/17  7/30  �����  

6/18  44  0  0  4/21  4/10  4/31  15  8/27  
�
�c�  

9/24  55  0  0  1/14  8/1  5/26  5/8  8/19  �c�  

3/29  56  2/1  2/1  9/9  5-  5/22  4/4  4/15  B�7M  

4/34  65  4/2  7/2  1  2/10-  8/11  2/4-  2/6  
wM  

2/36  65  8/8  1/15  7/2  7/7-  7/14  1/2-  5/7  5�  

9/43  84  6/24  1/68  2/1  8/12-  12  6/3-  9/5  ��c7  

9/36  75  4/31  3/69  1/6  5/3-  5/16  1  2/11  �	%#�  

  

D�#E 2. <�)M!�  	
/N0 � O��:* ���P9 �*-	* Q�; <(4 ���  !���1J �� L�:,($
 '#*���� #&�-� �(36J  

K8�7   

T�D 
�2
��#� 

Y�#�2!  

)mg kg-1( 

�%�8  

)mg kg-1(  

R6� =�  

)%( 

���� ��M   

)%(  

Q�%�
� 6� "�# �

�   

)m(  

��F   

�
��8��bV 

G�;   

�
��8��bV 

���� 16/7 346 5/5 07/0  93/0  1245 º35 � '44  º51 � '18  
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���6�
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A
 
�7 �7 R
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.�P�� .K8�/ 5��7 5��/�0V 6� =D��� 
� ��
 � 

q��e B��� 5�4�C� =>	# ?����' q0; 5�4 6�4 

�7 R
�& ���6�
 {aX .���
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����M 56�# ���6 �C
��6M �7 Yr� 
� ~�; 30 

�2��# �2�5 T�D 
� ���
�
�c� ��# 1395 � �7 ��>�� BM 

'A�
� 
������
 � "���� ��		� 
� KCc>
�
� ��� ��# 

1396 .�P�� .K8�/ 5�4�C� Y��# � KD��	3
 �7 
�cf 

H�7 �:�:X � Q�%�
� 15 �2��# �2� 5��7 ��:2�� �7 

R�� �45 �C
��6M ���6 �0&� _�r2�� .���� KX��� 

�4 R�� �C
��6M 30 O7���2� �7 =&��8 q
�
 50 � 

�0&�8 ���7 5�
 q
�
 30 �2��# �2� ����� .�� "�:0� 

�4�C� �7 5�4��� �2�
6 ������2�� � �%�8 
�
�72 �7 

=X B��� BM �4 
� _M � B����7��D BM �4 
� �
�� "�:0� 

�7 R�� 10 �:�E� =>E 6� ��:2�� �7 ���6 �0&� 
� 
��
� 15 

KCc>
�
� ��� ��# 1396 .�P�� .K8�/ 5�4��� �2�
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�
�7�%�82 � ������2�� �7 ?���� 
� �
��:� 100 .�/ � 

1000 �0�� �2�� 
� 5 �2�� _M t�0r� ����. "�:0� �7 

�4���5 �2�
6 �7 K0; h��X B��7 5�2��7 �4 �7 
�� � 

���/ 
� �
�# .�P�� K8�/ � �C

 5�4 �2CsM ��� �7 

5�4��� �2�
6 �0&�8g7 ��7 6� ACD B�� �2��� .����   

R��0�; �;�
6 =��� '��V� '5
��7M �6
�>� �7 R�8M � 

5
���7 �4 �7 R
�& �
�� 5� .�P�� .K8�/ 
���� ��� 

�
����� �
�� =��� �%&' 30' 60 ' 90 �150 .�/�0�� 
� 

�4 
�234 
� �� �0X�� 10 -8 �2��# �2�5 Q�%�
� ���/ �7) 

B�N�� 3/2 
��:� =� ��� (��6� � 20 6�
 p! 6� �
� 

�0X�� �7) B�N�� 3/1 
��:� ��� ��6� �7 R
�& (T�# 

���%2#� ��. R��0�; 5
��7M 
� ���6 �C
��6M 5��7 

5��/�0V 6� R�%0� '_M p�D B��� ?#�	� j�`� ��
 

�C

 � w�%� �2c7 � .�
M�� _M �7 ���%2#� 6� R�N�cP� 

5�4
��� 5
��7M ���E 5� (5
���) .�P�� .K8�/ �6
�>� �7 

q0;5�4 6�4 5��7 5��/�0V 6� R���� _�0���� .��# 

�
����� �7 ��
 � R�>���� �
���� ���/ �
�
�� 

=>	# ?���� �7 R
�& ��V� �2#� � ���4�� .�P�� .K8�/ 

�/<
�5�4 ��� � �%�� ���/ �
�
�� =>	# ?���� ��@� 
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� ��#� A������ � ��30�; ��#� A������ 
� '
�234 

B6� ACD '�C

 B6� ACD .���� �45 '�
��4 ��E 

'�C

 ��F '�C

 G�; H�7 � ��F H�7 
� j
��� 

�;
N� �#
�7�
�� 
��E .K8�/ ��F � G�; H�7 
� 

R�� 5�4 �C
��6M �7 ?���� 6� T�� �� ��:� ��U�� H�7 

�7 �E�# � 6� �c! �
�� K��E H�7 �7 ���%2#� 6� A
 

jD L� ������ )1/0 �2��# (�2� 
� B��6 �y���X ��
 

�C
�
 
� ����� 1397 �6���� 5��/ .��   

K����7 B�4��/ �2��� ��� 
� �;
N� 
� N�
�! ��# ��7 

)20/7/1397( �7 O�E Lr75�4 �
��4 6� =`� �E�F 

.�P�� .K8�/ �C

 ������E�7 
� ~�; 30 �2��# �2�5 

�7 B��	; .���� �
�
�� ���%2#��
�� 
��E .K8�/ ���� �C

 

��V�� �7 ��
 ��%# �7 ��F �>
�:� 30-10 �2��# �2� 
� 

5�4
���� q02r� � ��E 5/2-1 �0�� �2� �7 ���N

 ����� 

�7 ��F 5-2 �2��# �2� ���>�f .����7 �C

�4 ��7 6� 

O�V 
�M5 � =>E 6� �2�� 5��7 56�#��V R���E T�D 

�7 �7�D ����3� � �7 
�F ���/��V B�
� KC� �45 H
N7 

�3�2#g! �2�� .���� ��E � ��F �C

 �7 ?���� �7 

���%2#� 6� p���� 5�4 ��2�P
� ���M )Accud, 12-006-

111( � Q�%�
�  	# N3	�� 
� ��2�/ 500 -0 �0�� �2� 
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(Linkz, 609-09) �6���� 5��/ ��. �C

 5�4 �2�� ��� 

�0&�8g7 �7 ���3� �
�# �7 �
�c� '?#�	� K7�F
 

15�&
� � �V
� R�
�X 35 -30 �V
� �2��# ���/ 
��E 

���� .���� �C

 �4 7�� 6� L� 6�
 � L4�� K7�F
 

BM �4 �7 12-10 �&
� O�V5
�M � �7 5�6��� ��2�P
� 

�7 KE� 01/0 .�/ �
6�� � 
� �C��5�4 ���� 5��7 .�P�� 

R��0�; p��#�5��/ 5
��c\� .����  

5��7 ����� �/<
� 5�4 ��� � '�%�� ����� 5�4 

�4��/ ��7 6� O�V 
�M5 
� �
�# � �V
� R
��X ���� 

ACD .���� ����� B�N�� ���� ��^�� .���� �45 �
�
�� 

���/ =>	# ?���� �7 ��\2#� ����/������8 6�/5 

)Thermo-Ultera Fast Model( KD�# 
�C� ����2
� 

.�P�� .K8�/ 
��:� 5 .�/ 
��! �C

 ���/ =>	# ?���� 
� 

���7 �z�z 500 �0�� 5�2�� �2r

 �� � �7 BM 100 

�0�� �2�� =3�� 70 �&
� ���N8� .�� KcV =X B�� =��� 


��! ���/ � ��c� ��0`� 'KD��	3
 t�0r� �7 K#� ���M 

�7 ��\2#� �3�� �7 R�� �� K;�# 
� �V
� R
��X ���� 

Y4 ��6 .�� 5��7 �
NP� �
�U; �:

N� 6� ��\2#� 

����/������8 O
�� �7 ��M
�
 ]�7' 5�\�� Kenauer 

KD�# 
�C� B���M ���%2#� ��. ��0`� �7 K#� ���M 
� 

��\2#� z�%
�2��# �7 R�� �� K;�# 
��E K8�/ � ��0`� 

{�%� ��7 6� {�& B�� �7 �0�#� �20�8 ���#�# 45/0 

����3�� �7 2#���\ ~

N� .��  

�
NP� p��

�� � ��
�:� ��\���� ����5�4 K����7 ��� 

�
� L4�<! 
� ��# .�� ��:2�� ���/ =>	# ?���� �7 ���6 

�0&� )1397( h�#��7 B��6M �	����	f5� �3��� 
� "�# 

5��D 5 �&
� � �7 ���%2#� 6� .�� 
�N8� SAS )SAS 

Institute Inc., 2002( .�P�� .K8�/ 

  

2. �����  
 ���  

 
�2� �
NP� p��

�� B�C� ��� �� L�7 �� =���; 

�6���� ��/5 ��� 
� ���/ =>	# ?���� ��@� �&
� � 
��:� 

��#� 'A������ B6� ACD �C

 � .���� �45 '�
��4 ��F 

� 5�	c! H�7 � ��F �C

 �7 
�F �	�� 
��5 )01/0P≤( 

K`� ����� 5�4��� �2�
6 � �
����� 
��E �	28�/ 

���V) 3.(   

  

3. 1. ��!	 "��#$	
 )�&��(  

 
�2� �
NP� p��

�� B�C� ��� �� �&
� � ��30�; ��#� 

A������ �7 
�F �	�� 
��5 K`� ����� �
�� � 5�4��� 

�2�
6 ������2�� � 
�
�7�%�82 
��E K8�/ ���V) 3.( 

L�7 ���
 � Y� ���
 �&
� ��#� A������ 
� �4�� 

)465/0 �&
�( � 
���� ��7
�� Y4 B��6 ��� '�
�� 

������2�� � 
�
�7�%�82 )215/0 �&
�( �7 K#� .��M 

 
�2� B�C� ��� �� �&
� ��#� A������ 
� 5�4
���� 

��7
�� 150 .�/�0�� ��� �
�� 
� '
�234 '������2�� 


�
�7�%�82' ��� =7�:2� ������2�� � �%�8 
�
�72 � 

��7
�� Y4 ���6��3 �
�� )150 .�/�0�� 
� (
�234 �7 ?���� 

39' 38' 24' 39 � 54 �&
� K>�� �7 �4�� L4�� K8�
 

���V) 4.(   

 
�2� �
� L4�<! B�C� ��� �� ������2�� ����� 

5��]�7 )1123 .�/ 
� (
�234 �7 ��30�; ��#� A������ 

K>�� �7 
�
�7�%�82 )890 .�/ 
� (
�234 � ��� 

�
����� �
�� )1100 .�/ 
� (
�234 ��P
� ��� ���V) 

4.( �
��]�7 � ��
�! �
�� ��30�; ��#� A������ .�/) 
� 

(
�234 �7 ?���� 
� 
���� ��7
�� Y4 B��6 150 .�/�0�� 

��� '�
�� ������2�� � 
�
�7�%�82 )1490 .�/ 
� 

(
�234 � �4�� )712 .�/ 
� (
�234 �6���� ��/5 .�� �
� 

 
�2� 
� ��
�� �28�
 5�4 Naghdi Badi et al. (2013)' 

Kandeel et al. (2002)' Vessey (2003)' Azzaz et al. 

(2009) � Yehya & Mohamed (2011) B�C� ����� �� 

L
�N8� S��# q02r� 5�4��� �2�
6 � �
����� W;�7 
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=�c�� 
� _aV �&�	; �
�as � ��
�! B��M B�N�� L	� 

�� �� ���4 =��; ��c� 
� L4�� �&
� ��#� A������ 

�7�
6
� �� .���/  
�2� !L4�< 5�4 �\
� Liu et al. 

(2010)' Adegbidi et al. (2003) � Kheiry et al. 

(2020) B�C� ��� �� L
�N8� K�%�� B�4��/ �
�
�� �7 

��7
�� 5�4��� �2�
6 
��E �7 B��>V L4�� ��� BM �4 

�� ��7.�  

  

3. 2. ()
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6 � �
����� 
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� 
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�
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�
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�
��× ������2��  4  73036* 56613* 88/15 ** 08/0 * 47/36512 ** 16710* 55/2 ns 385/0 ** 

�
��× 
�
�7�%�82  4  69517* 63252* 31/14 ** 01/0 * 23/51798 ** 55/15321 * 07/3 ns 296/0 ** 

������2��× 
�
�7�%�82  1  70341* 77355* 23/13 ** 007/0 * 11/47305 ** 14474* 19/2 ns 217/0 ** 

�
��× ������2��× �%�8 
�
�72 4  83523* 008/0 ** 233/16 ** 009/0 * 78/56321 ** 42/13421 * 770/2 ns 430/0 ** 


��3� 2  19044 005/0  18/18  344/1  41/34241  63/3055  221/3  054/0  

��D  38  39144 001/0  219/9  188/0  26/3182  11/3975  030/2  097/0  

?
�e R����b� )%(   23 113/10  431/16  114/10  32/21  30/22  564/6  441/17  

'* ** � ns �6 @
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60/1 a 05/16 a 95/214 a 201a 05/4 a 15a 465/0 a 712a �4��  

08/2 b 25/19 b 535bc 490b 40/4 b 22bc 303/0 b 1100bd ������2��× �%�8 
�
�72  

03/2 b 42/19 b 419c 429c 15/4 c 25/19 c 350/0 c 905c 30 .�/�0�� �
��× �%�8 
�
�72  

13/2 bc 05/20 b 515b 460d 43/4 bc 23b 238/0 d 1080b 30 .�/�0�� �
��× ������2��  

14/2 c 15/20 b 545bc 505b 45/4 b 24bd 296/0 b 1145bd 30 .�/�0�� �
��× ������2��× �%�8 
�
�72  

13/2 c 58/19 b 460d 473d 25/4 c 30/19 c 330/0 c 985c 60 .�/�0�� �
��× �%�8 
�
�72  

17/2 cd 17/20 b 545bc 495b 43/4 b 30/23 bd 233/0 d 1175de 60 .�/�0�� �
��× ������2��  

19/2 d 23/20 b 570cde 535e 48/4 b 25/24 d 290/0 b 1235ef 60 .�/�0�� �
��× ������2��× �%�8 
�
�72  

22/2 de 25/20 b 520b 540e 27/4 c 30/24 d 235/0 d 1160d 90 .�/�0�� �
��× 
�
�7�%�82  

26/2 ef 27/20 b 587de 550e 45/4 b 90/24 de 230/0 d 1265f 90 .�/�0�� �
��×������2��  

30/2 f 29/20 b 600ef 585f 49/4 b 95/24 de 285/0 b 1320g 90 .�/�0�� �
��× ������2��× �%�8 
�
�72  

33/2 f 35/22 bc 625fg 590f 30/4 bc 10/25 e 230/0 d 1395h 150 .�/�0�� �
��× �%�8 
�
�72  

36/2 fg 47/23 cb 640gh 625g 47/4 b 11/25 e 225/0 d 1440h 150 .�/�0�� �
��× ������2��  

39/2 g 59/23 c 665h 635g 51/4 b 15/25 e 220/0 d 1490i 150 .�/�0�� �
��× ������2��× �%�8 
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�72  
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