
 ���� ���	
���
��
  

 ����51 ���	
 �4 �
� ����1399  �)1026 -1017(  

Iranian Journal of Horticultural Science 

Vol 51, No 4, Winter 2021 (1017-1026) 

DOI: 10.22059/ijhs.2019.270124.1560 
  

 

* Corresponding author E-mail: hamidreza_zeka@yahoo.com   

) ������	
� ���
 
��Trichoderma harzianum( ���	� � �����	��� ���� 
� ��	�� ��  ��	�! � 

"	
� #� )Polianthes tuberose L. cv. Double( ���$ %&� '	�
( ��  

  

����)* �+�,�-.1*���1&� 23
4 52 �-7�� 8�
� 9,�: �2  

1  �2 .���	  
��
�� � ����	���	  
��
����������� ������� ���	�� ������	 �� ����� ��!���	 �"��#� ����� �  

 :%��#�	 &#��')20/10/1397 -  :/�#01 &#��'9/2/1398(  

  

9,��;  


4  
56�7� �
8���9:;' ���	
!#�' <��= >?�@� A
7�  ��' B#��� �	 C#�� DE ��9E �#�9F9�
94 � �G�?E �H#I
6
#J9�
��
� K�LM ���4 �4

 K�
M 
4 ��#�� � ��!���NO��� A�P Q6�= �	 D#�
��� 
��@?E �	 ���!' 
� �4 ��	�R' S�� �	 ���� ���	�� ������	 �'�T9TU' ��G

1396  .�9�� W�X����' S�� D��Y  �!���	 ) Z7� 
�100  �(�G��)50  �25  � (�Y��  %9��\ �M�	W�	 D��Y  <��= Trichoderma

arzianum bih  �	 Z7� 
� )20 �10 �M�	 �LM � "��?E " �( 	
4]#��� . "���  �#	�T� �#�J�� ^Y�4 �!�� ��' 	�	���� "��9_��  `96��1 �

 � ���9:;' ��5� � �L�� " � ���T� �4 ���	� 
�#� H�� � �' 
a �91 
b?E 	��5' � 
b?E �7= �c�4 	��5' �c�4 d� �e_� %4
P� ��
�U� ��G

%��	 ��� �4� D#�5' �� �L�� �:� `#� �	�#  �f �' ���	
!#�' <��= ��� c�4 d� �e_� %4
P� ���T� `#���94 .	
F�)5/84 �M�	( �	 ��F9' 10 

�M�	 
4 <��=%�	 
� ���K��L' ��5�  Z7� �4 ���	20  Z7� 
4 h
4�� �#	�T� `#���94 K�LM �#�� �	 .%���� <��= �M�	20  <��= �M�	

 D4�T�� �:� .	
4�4 �!�� ��' � <��= 
a �91 � 
�#� H�� � �' " � �
b?E �7=��5� �G �� ��	 � 
4 ���	
!#�' <��=  �L�� �:� %_��
' �4
�

	
!#�' <��= .��@e4 	
e�4 �� �!�� ��'
a �91 � ��#�� ��� �#�J�� ^Y�4 ��!�� ��' �:� �G�� `Fi ��� 
b?E 	��5' �#�J�� � �G

 ���� �4�#	�E .]#��� j��� �4 ��"�
'  ���	
!#�' <��= ��
4 "�
�Y  D��Y�:k� .	
F� 	����91 
4��� B#��� �	 C#�� DE %9L9� �#�J�� �	  

  

9��� �,�<) �� : 
a �91 ��!�� ��' �
b?E 	��5' �C#�� DE ����	
!#�' <��=.  

  

  

Effect of Trichoderma harzianum fungus on the physiology traits and some vegetative 

and reproductive characteristics of tuberose (Polianthes tuberose L. cv. Double) under 

drought stress conditions 
 

Hamid Reza Zekavati1*, Narjes Mansoori2 and Seyyedeh Roghaye Fatemi2
 

1, 2. Former Ph.D. Student and Former M. Sc. Student, Faculty of Agriculture, Ferdowsi University of Mashhad, Mashhad, Iran 
(Received: Jan. 10, 2019- Accepted: April 29, 2019) 

 

ABSTRACT 
In order to investigate the effect of different levels of Trichoderma fungus on some morpho-physiological and flowering 

traits of tuberose under drought stress conditions, an experiment was conducted in a factorial based on completely 

randomized design with three replications in greenhouses of Ferdowsi University in 2017. The first factor was drought stress 

at three levels (100 (Control), 50 and 25% FC) and the second factor was Trichoderma harzianum bi at three levels (20, 10 

and 0% pot weight). The results showed that drought stress increased the amount of antioxidant and proline and had a 

negative significant effect on fresh and dry weights of root and bulblet, Relative water content, leaf number, floret diameter 

and number of open florets, but Trichoderma largely moderated these negative effects. The highest amount of relative 

humidity content of leaf water (84.5%) was obtained at 10% level of fungus, which did not show a significant difference 

from 20% level of fungus. In the rest of the traits, the highest levels were found at 20% level of fungus. The interactions 

effect of fungus and droght stress on the floret diameter, fresh and dry weights of root and bulblet were significant and 

Trichoderma fungus improve the negative effects of drought stress. Trichoderma fungus, besides reducing the effects of 

drought stress, increases vegetative growth and bulblets and increases the number of open florets. Based on results, use of 

Trichoderma fungus can be suggested as a effective factor in increasing the quality of tuberose flower in similar conditions. 

 

Keywords: Bulblet, drought stress, number of florets, Trichoderma fungus, tuberose flower. 
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Table 1. Results of variance analysis effect of drought stress and Trichoderma fungus on some morphophysiological 

and biochemical of tuberose 
      Mean of  squares     

Source of 

variation 
df 

Root  

fresh  

weight 

Root  

dry  

weight 

Bulblet  

fresh  

weight 

Bulblet  

dry  

weight 

Leaf  

number 
Floret  

diameter 

Opened  

floret  

number 
Proline Antioxidant RWC 

Stress 2 263** 3.89** 112** 1022** 848** 3.06** 39.7** 0.047** 0.009** 177** 

Trichoderma  2 109** 1.85** 14.4** 144** 1360** 0.627** 12.5** 0.008 ns 0.009** 21.9** 

Stress×Trichoderma  4 2.79* 0.095** 0.830* 1.37** 63.7 ns 0.029** 0.152 ns 0.011 ns 0.0001 ns 1.63 ns 

Error 17 0.885 0.015 0.205 0.300 54.7 0.007 0.646 0.010 0.0001 2.42 
CV  15 13.8 12.5 9.3 13.1 10 7.5 5.4 8 12.3 
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*, **, ns: Significantly difference at 5 and 1% of probability levels, and non-significantly difference, respectively. 
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Figure 1. Mean comparison interaction effect of drought stress and Trichoderma on root fresh weight (a) and dry 

weight (b) in tuberose 
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Table 2. Mean comparison effect of drought stress on some morphophysiological and biochemical of tuberose 
Field capacity 

(%) 

Antioxidant activity  

(mg.g-1 FW) 
RWC  

(%) 

Proline  

(µmol.g-1 FW) 
Opened floret  

number 
Leaf  

number 
100 0.699 c 87.9 a 0.394 b 33.1 a 57.8 a 

50 0.729 b 81.7 b 0.514 a 31.5 b 52.4 a 

25 0.765 a 79.3 c 0.526 a 28.9 c 38.7 b 

��<A �.�O )  �� %/�<
 b�)C!@&
 0��1" ]DJ SD@ �!
 ���.D
�/                             * Similar letters in each column show no significant difference. 
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Table 3. Mean comparison effect of Thrichoderma fungus on some morphophysiological and biochemical of tuberose 

Different levels of Trichoderma  

(%) 

RWC  

(%) 

Antioxidant  

(mg.g-1 FW) 
Opened floret  

number 
Leaf  

number 
0 81 b 0.690 c 29.8 c 36.3 c 

10 84.5 a 0.743 b 31.2 b 63.6 a 

20 83.3 a 0.761 a 32.4 a 49.2 b 

��<A �.�O )  �� %/�<
 b�)C!@&
 0��1" ]DJ SD@ �!
 ���.D
�/                            * Similar letters in each column show no significant difference. 
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Figure 2. Mean comparison interaction effect of drought stress and Trichoderma on bulblet fresh weight (a) and dry 

weight (b) in tuberose 
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Figure 3. Mean comparison interaction effect of drought stress and Trichoderma on floret diameter in tuberose 
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