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ABSTRACT 
The aim of this study was to investigate the maturation time of rice husk compost and its effect on some substrate 
quality characteristics and growth indices of marigold flowers in greenhouse conditions. In this study, the time to 
produce complete compost was 90 days and sampling was done at 0, 30, 60 and 90 days. The bulk density indices, 
C/N, EC, pH and elements N, P and K were measured to quantitatively compare the compost properties. The results 
showed that compared to the available standard values, 90-day rice husk compost (RHC90) has better quality 
characteristics and is more stable than 60-day rice husk compost (RHC60). To evaluate the maturity of RHC60 and 
RHC90 with control in marigold planting, an experiment was conducted in a completely randomized design with 3 
different substrates and 6 replications. The substrate consistsed of soil, sand and perlite and organic matter in equal 
proportions and control without organic matter. RHC60 substrate treatment showed the highest results on Marigold 
characteristics including leaf area, number of leaves, stem length, root volume and plant dry and wet weight,,while 
RHC9 0 treatment responded better for chlorophyll, mean leaf diameter and flower head diameter.  RHC90 treatment 
showed better yield in the plant and is therefore recommended as marigold substrate. RHC60 treatment is 
recommended in landscapes by considering its effects on reducing the production time and increasing yield and 
economic efficiency and also the appearance of flowers and the need for landscapes.  
 

Keywords: Marigold, maturity, rice husk compost, stability.   
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- !	  5�� )��& YV[ � 3U& �� *
�# 3 3
 �+�)& .� 

j. �� e6@ �!� 
3
 �� e0� 2 �"'� )��5 23 ��RX 

 �& j,+ �23
��� ��5  y���3 ��+�EC �& EC  � )��

pH  �&pH) )��BP3000-Trane2��FJ �� �( 1:10 �


!'1�#5�� Y&�[ g��V1 ��� `�);�+� d' !�O �&  D��+�

� K Y# -& ��� -"U
  )��!�: d'": 2�^�+� �& �PH+

(Kacar, 1994) �N Y# �& ���  g�3"P#(Kjeldahl, 

1883) �P Y&�[  MRN -&Z�0�� ��� )Olsen, 1954( 

��!� � �0O �& ��� |><�  e"& �"�0�� 23
 

(Walkley & Black, 1934)Z''U1 .3 3
 2�!1 ���'X 

T	N 
�3"X )�� 2���@�
 -& � 5��O -6%�  e'�(1

.3
 
�� �� - !	  
�)# 9'	1 �� j. )1 -"<�:>& j. �� 

*
��)& � 
�� e6@ j. �� 72 *J�+ e6@ 
3
  ��

 
�O70 -N�� �� �+ ��)X �& g��'P%� 5���)1 *[� �& 

0001/0 m)X Z''U1 3
 .-6%� 
���'X � Y��# D�!< -& 

�& ]�'�=� �� 
�3"X `��@ � �� MO -W!S �� 3 3
 �1 

�3N 
O 7�)W� ?�@ 3 !
 .��3U1 YX � �)& ���	
 

3
 .ca+ �j'0!# �& )a[ � g!W �)& �& ca+ /H+ 

)CI-202 Area Meter (� Y':�)"# �& Y':�)"#)�� 

)Minolta-502-spad (�)& �� .3
 Z''U1 9V+ 5��

- !	  ���� ���'X 5 2�!# ��%)��0�450 -N�� 

�� �+ ��)X )��#�@ � �� HCl  e% Y= �E!�  3


)Jones & Case, 1990( 5�)& � -%9P1 2��(�+� 3
.   

-%9P1 � Y'"C1 5���O ANOVA 2����� k�+�)& 

|)W �>��# �:��F1 �& m)  ��9:� SAS )-;�  9,1(  �

-�%�f� Z'^ �'��� �& 
!��O 3HQ -H���5� Z� �� �� 

ca+ g�	�=� 01/0  � g��3N d'+)1 .3
 m�P �

D�V+�C� m)  �& ��9:� Excel *:)X D�!<.  

  

����� 9:� �  

������� �����  ������! �"�#�$ 

� � -F;6�5� Y&�[ � 5)��n )�����. � 2�!& *%�� 

53'(� 5�)& D��}  )& -%9P1 *+!,	# *+� . e% ��

 �+�)&*:�& / )& -�+!. - ��5�  Z
�� � � � �;6�

 � *
��RHC90 - �� *:�&5� � 2)'1 ��;6��   5!& �&

 3
 ?�@)Thiyageshwari et al., 2018(. ��  �f'fC1

)^%� -P'�  *'0�U: ��%b!0!'& �� -%9P1 ��!� ��0O 

 3
 � � 2)'1 ��3%�. *+!,	#)Anda et al., 2008(. 

D�V'#)1 �0O 3H �� 5��3'+� -H'�O � ��3H[ �� 

d�' ��� 2)'1 
3
 *+!,	# )Iq� � �� *%�K  ��!� 

��'�!'� Y��J -# ��P%� � �5�� 2)'1  3'0!1 3H���

�� �!
)Zhang et al., 2016; Wu et al., 2017( �� .

�+�)& )t�= �� 3H%O): *+!,	# � � �5��+RH �� 

��� -& 2!K[5� 2)'1 � Y%3V1 
�9'� �';61 ��!� -'0�� 

�� 
O 8��#  .*:�%RHC90 � *
�� ?�@ 5!& 
�3& 

 
�	�@�+�� .3
 ct�� g�3N 1 D�F;6�  -�+!.

) / )&RH� ( *+!,	# 5�� 30� 60 � 90 2��� -x��� 

23
 *+�.  

�� dK�Z%)1 5��)�����. 3'0!1  �*+!,	#pH *+� 

�)%� d�' �X���)�'�5�� Y'@� �� *+!,	#5��+ �� 

2��3C� pH �<�@ g�U:  3H���)Proietti et al., 

2016(.  
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g�3N 1. *+!,	# � / )& -�+!. D�'<!F@ -�%�f�  5��30 �60  �90 2���  
Table 1. Comparison of characteristics of rice husk and 30, 60 and 90 day composts 

Material pH 1:10 EC1:10 (dSm-1) C/N C/P Bd (gcm-3) N (%) P (%) K (%) 
RH 7 1.08 124.6 85.2 0.25 0.232 0.35 0.3 
RHC30 7.2 1.28 59.01 28.29 0.27 0.326 0.48 0.35 
RHC60 7.5 1.46 24.11 18.82 0.3 0.64 0.82 0.88 
RHC90 5.2 4.69 13.67 14.79 0.34 1.039 0.96 1.46 

  

 D�)''p1pH �� *+!,	# �2���O �+)�+� -& 

5)<�HJ 3H �� P� Fe � Zn �� g)�H# �� 3H#

)Thiyageshwari et al., 2018(.  �+�)& Z%� ��pH �� 

RH ���H@ �� - !	 5��30 �60 2��� 8%�9:� � �� 

RHC90 *:�% 8��# .Z%� D�)''p1 �& /%��  )%�+ 

 
!Q 
�ffC�Iqbal *f&�a�  *
��)Iqbal et al., 

2015(. �& 8%�9:� 
��� �3 �� �3�&� pH 8%�9:� j,+ 

8��# ���HU% 3&�% pH �� -"=)� g�U: 

*+!,	# 5��+ 8%�9:� � �� -"=)� 5��3%�. 8��# 

�� 3&�%)Bazrafshan et al., 2016(. �� g!W -%9P1 

��!� ��0O �& � 3U�5��+ ��!� �0O � 3'0!1 m!' !�O � 

?�' !�O ��): GN!� 8%�9:� Y'�61 �& � 5��3'+� 

M)Q �& 
�� �0!�0!� d# � CO2� GN!� 8��# pH 

�� �!
)Lopez-Cano et al., 2016(.  

 ��%)��0� *%�3�EC) �%�'	'
 dK� ��!@ �� (

Y[�3= .*+� *+!,	# ��3f�  ��RH � )�#�3= �� 

RHC90  )%�+ D�f'fC1 /%��  �& -# 3
 23��6�

.���� {&�a1 Z'ffC� �& 8%�9:� 2��� � 3 �� 

� 3U� 
3
 ��!� ��0O *}"S �V�  e	 5�� g!"C�  �

 ��3f�EC � -�:�% 8%�9:� Z%)�6'& ��3f� EC �� 
�%�. 

*+!,	#5��+ �� 3
�& )Sekifuji & Tateda, 2019(  .  

 5)��n �!F;� m)N(Bulk density) Bd  ��

Z%)�	# � 2�!& dK� ��%9': D�'<!F@  �� 
ORH � 

�� 
O Z%)�6'& RHC90 23��6� 3
 . �!F;� m)N

*+!,	# �& ��3f� ��!� �0O ����� ]�V1� .2��� �0O �& 

*'0�U: ��%b!0!'& �� 3H%O): *+!,	#5��+ � 3U� 

23
 � ��3f� 
O 8��# � 
O �!F;� m)N 8%�9:� 

.*:�% �^��V	� �(H� �HU�5��� Z'& 5�!�C� 2��� 

�0O � Bd ���� �!N� )Anikwe, 2000(.  

*V�  C/N � C/P  
�9'� �& BV1)� D�(< ��

� 3U� � *+� �0O ��!� 
3
 �� 5����'U� dK� �� 

Z''U1 5��3%�. *+!,	#  3H���)Kumar et al., 

2013(�& . 8%�9:� 
��� 3 �� �*+!,	# |!a+ 
b�)�'  

)(N � )(�: (P) 8%�9:� � Z&)# 8��# *:�% . )�#�3=

N � P �� ��	'1 RHC90 � �� Y[�3= RH 23��6� 

3
 -# �& /%��  Z%)%�+ *f&�a� ��3f� .���� Y# N �� 

�W 3H%O): *+!,	#�� 8%�9:� 5��+ 3&�%)Goyal & 

Sind, 2011(*+!,	# .5��+ 3H%O): Y'�61 k!�!� 

*+� -# �& � 3U�5��+ 2�)	� �*+� �HU% �6;& 

Z&)# 0O �(organic carbon) OC -& CO2 � ��!� 

� 3U� Y%3V1 ��
�9'� .�!
 OC 8��# �� � Y# 

C/N 8%�9:� ��� 3&�% �� *+� 
��� OC )13%3
 �� 

N  *+�)Zhang et al., 2016(.  

;61'� *+!,	# ��3%�. �&'�� ��!
� 2�!& � ��� 

Ua[� � h1'%23
3�5 �)&5 
O �!N� ���3  )Bazrafshan 

et al., 2016 (� e% ���3 ��+� �('# 53=�� 5�)& 
O �� 

T&�H� �	"J �!N� ���3  .��  g�3N2 5��3U1 �� 

5����'U� �&�%��� 5��3%�. *+!,	# � DE!FC� Z%� 

{'fC1 -x��� 23
 *+� .�� �{'fC1 Z%� �� RHC30  ��3f�

) 
b�)�' 0,3263<��) )(�: �(48/0 �(3<�� d'+��.

)3/0 (3<�� *V�  �C/N 01/59 3
  e% �'� -# ��

�� 
��� *
RX �& y�!V  5��3%�. *+!,	# 2��3C� 

RHC60  �� � �6;&RHC90  2��3C� Z%� �� D�(< m�	1

*:)X ��)[.  s!"& �*6# e	# �& ���3%�. *+!,	# ��

�� �+�)&  *+!,	# .�!
30  *+!,	# e% �2���

 *6# �� �s!"& �+�)& 5�)& Y'0� Z'	� -& 2�!& ��3%�.� 

.36  2��(�+�  

  

�%��� &�� �'(� �!
)�� *
 +,� ��   

g�3N  5��4  �5 -%9P1 j �%��� � -�%�f� Z'^ �'� 

�Xl%�5�� B'C� *6# j. �� *
��)& ��  
�6 

�� 3��.  5����	'1RHC90   � RHC60 -�%�f� ��!� 

m�	1 �� .3H�:)X ��)[ D�(< �� ca+ 13<�� D��(1 

�HU�3
 23��6� 5��� .pH �� ��	'1 3��
 )�#�3= 

� �� 5����	'1RHC90   � RHC60 8��# *:�% .

EC� K� P � N �� RHC90 )�#�3= �  3��
 ��



942  
����	� � � �!"# �	"��   :���%&�� #'(� � �)&��# *+!,	# -�+!. / )& 0!1'23
3 �& ... 

 
Y[�3= Z%� .3
 8%�9:� �& D�)''p1 *+!,	# ��X��+ 

���� {&�a1 Z'ffC� )%�+ 23��6� �& � *+� .�& 

-N!1 -& /%��  g�3N  5��1  �13� D�)''p1 B'C� 

*6# �& *+!,	# .���� {&�a1  

  

g�3N 2. 5��3%�. �+�)& *KN {'fC1 Z%� �� 23
3'0!1 *+!,	# �& *+!,	# - !	  3HQ � ���3 ��+� -�%�f�.  

Table 2. Comparison of standard and some samples of compost with compost produced in this study to evaluate the stability. 

Aitem�� 1 2 3 4 5 6 7 8 9 10 11 12 

pH 5.5-8.5 6-8 6.3-7.8 5.12 5.9-6.2 7.6 7.8 7.2 7.1 7.2 7.5 5.2 
EC 23.5 8> 2.6-4.1 - 3 0.25 - 3 3 3 1.46 4.69 
Bd - 0.35-0.6 0.42-0.655 - - - - - - - 0.3 0.34 
OM% 51.72 35> 28.72-41.19 34.03 39 44.74 39.27 35.79 34.76 27.6 26.6 24.51 
OC% >30 25> 16.66-23.89 20.43 22.4 25.95 22.78 20.76 20.16 16.01 15.43 14.22 
N% 0.6 1.25-1.66 0.95-1.68 0.69 0.96 0.31 0.63 0.87 0.92 1.1 0.64 1.04 
C/N 13-22 20-15 14.22-18.52 29.61 23.3 85 36.1 24.1 22.1 14 24.11 13.67 
P% 0.25 1-3.8 0.27-1.13 0.11 2.08 0.19 0.61 0.87 0.82 0.96 0.82 0.96 
K% 0.2 0.5-1.8 2.11-2.27 0.03 3.11 0.2 0.78 0.99 1.09 1.24 0.85 1.46 

  

D��  :  Notes: 

1- ���3 ��+� ��� �#  1. Canadian standard 

2- ���3 ��+� 
�)%� - ISIRI 2. Iranian standard – ISIRI 

3- D�'<!F@ *+!,	# -(Khater et al., 2015) 3. Properties of compost – (Khater et al., 2015) 

4- RHC �& �!# 23 ). - (Moshtagh et al., 2019) 4. RHC with bird manure – (Moshtagh et al., 2019) 

5- RHC �� B%�)
 �a'C� 
�3& d�' �X���)�'� )Iq� - (Anda et al., 2008) 5. RHC in effective environmental conditions without microorganisms 
– (Anda et al., 2008) 

6- RH - (Thiyageshwari et al., 2018)  6. RH - (Thiyageshwari et al., 2018) 

7- RHC 
�3& d�' �X���)�'� 5�� )Iq� - (Thiyageshwari et al., 2018) 7. RHC without effective microorganisms – (Thiyageshwari et al., 2018) 

8- RHC �& Enhydrobacter aerosaccus -    (Thiyageshwari et al., 2018)  8. RHC with Enhydrobacter aerosaccus – (Thiyageshwari et al., 2018) 

9- RHC �& ���� *+!,	# -(Thiyageshwari et al., 2018) 9. RHC with vermicompost – (Thiyageshwari et al., 2018) 

10- RHC �& Aspergillus sp .- (Thiyageshwari et al., 2018)  10. RHC with Aspergillus sp. – (Thiyageshwari et al., 2018) 

11- RHC60 �& Phanrocaete chrysosporium - ��� 11. RHC60 with Phanrocaete chrysosporium – day 

12- RHC90 �& Phanrocaete chrysosporium - ���  12. RHC90 with- Phanrocaete chrysosporium – day 

  

g�3N 3. -P'�  9'0� O �%�'	'
 )��& *6#- YV[ �� *
�#.  
Table 3. Results of chemical analysis of culture medium – before planting. 

Bed culture pH (1:10) EC (1:10) (dSm-1) Bd (gcm-3) N (%) P (ppm) K (ppm) 
Control 7 0.37 1.04 0.02 9.7 172.2 
RHC60 7.4 1.2 0.855 0.12 10 187.2 
RHC90 7.8 1.32 0.865 0.19 11.4 287.5 

  

g�3N 4. j �%��� -%9P1 )��& D�'<!F@ 3U& *6# �� *
��)&.  
Table 4. Results of variance analysis of culture medium characteristics after harvest. 

Source of variation df 
Mean of squer 

pH EC(dSm-1) N (%) P(ppm) K(ppm) 
Culture medium 2 0.107** 2.46** 0.517 ** 111.3** 14155** 
Error 15 0.0035 0.027 0.00006 0.41 2.34 
CV (%)  0.73 4.23 1.61 5.99 1.9 

: **  D��(1�HU�  ca+ �� ���1  .3<��                                                                                            ** : Significant difference at 1% 

probability level.  

  

g�3N 5. Z'^ �'� -�%�f� D�'<!F@ )��& 3U& *6# �� *
��)&.  
Table 5. Mean comparison of culture medium characteristics after harvest. 

Culture medium 
Mean of squer 

pH EC (dSm-1) N (%) P (ppm) K (ppm) 
Control 8.25a 3.27c 0.163c 6.21c 160.9c 
RHC60 8.05b 3.88b 0.613b 11.45b 216.1b 
RHC90 8b 4.55a 0.718a 14.75a 257.8a 
Mean 8.1 3.9 0.49 10.8 211.6 

 Z'^ �'� 
!�+ )� ��3 ��3  5��� �HU� D��(1 3<�� /H. g�	�=� ca+ �� �?)�6� 7)= e% Y[�3= �& �%��.  
In each column means followed by at least a common letter, are not significantly different at 5% probability level . 
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�%��� &�� -% ����� .�/�  

j. �� 
�%�. 2��� 3
� D�'<!F@ 5)��n YX 

-6'	� ��K& �+�)& 3
 .g�3N  5��6  �7 -%9P1 j �%��� 

� -�%�f� Z'^ �'� D�'<!F@ 2�'X �� 5��)��& *6# 

j. �� 
�%�. 2��� 3
� 
�6  �� �� 3�� . m�	1 ��!� ��

Y[�3= �D�(< ��3f� �� 3��
 �!& -# 
�6  23H�� )'Ih1 

7)F� *+� �0O 2��� )Rodriguez-Vila et al., 2016(. 

-�%�f� Z'^ �'� m�	1 D�(< ��3U1 9P& �� �)& ca+ 1 

�HU� 3<�� ��� 3
 .D�(< ��%b!0!:�!� YX -6'	� ��K&� 

ca+ ��)& 
�9'� �Y':�)"# B+!�� )a[ ��)& g!W 

�-[�+ B+!�� )a[ {VW YX � L�(1�� Y# -1!& �� )��& 

5��= RHC90 � dP= -6%� �� )��& 5��= RHC60 

)�6'& �� -# �!& Y&�[ )<�HJ 
�9'� �� �
�  3 �!1

 {&�a1 )^%� Z'ffC� -P'�  �& -# 3
�& )��& �� k)�+�

*
�� )Candemir & Gülser, 2011; Kalhor et al., 

2019.( 
�9'� �� 2�'X )�6'& 3
� � )FHJ 8%�9:� 

RHC90 �� 8'& RHC60 ��3f� .*+� )FHJ �!N!�  ��

)& )��& 
�9'� MRN B+!1 2�'X )'Ih1 �� ���RX

)Salimpour et al., 2010(�& . *
RX  8%�9:� �& �
���

*'0�U: �&�)�'� � )I� d%9 O 5�� 590!"+!H^'0  �w��[

5)%R.� o!(  �90!"+ �	��90!"+ Z'H^'0 �  Z'��.

)Baharuddin et al., 2011 ( �	'�"'+ D�V'#)1 9'  �

 / )& -�+!. �� �!N!�(Farag et al., 2015) �8��#  ��

*J)+ -P'�  -%9P1 8%�9:� 
O �� 3&�%)Baharuddin et 

al., 2011�& .( 8%�9:� 
��� �3 ��  ��3f�P � K  �N 

8%�9:� � )�#�3= ��3f� �� RHC90� 23%� 3
 .-%9P1 �& 

RH 3'+� � 3'0!1 �0O GN!� 5��+���O *'V�1 8��# � 

P � K �� �!
)Thiyageshwari et al., 2018(.  

7>�@� �HU�5��� �� �!F@ ��3U1 YX  23��6�

/%��  �& -# 36  Tampio et al. )2016{&�a1 (  .*
��

 ��	'1 �� -Q)X�RHC90 YX ��  )��n )}  �� ��� �!& )�X�9&

��!� .3H�
�� g!V[ Y&�[ D��)W ��	'1 �� )� �0O GN!� 

8%�9:� ��3U1 ��)& )a[ �`�1 
�� )1 � �e6@ g!W 

-@�
 � �-6%� Y':�)"# � )<�HJ N� P � K -# 3
 

�� 3 �!1 -& Y'0� 8%�9:� � 2)'@o *&!W� B'C� � 8%�9:� 

MRN ��!� 5Rp�  3
�&)Badar & Qureshi, 2014(. 

  

g�3N 6.  /%��  YX �� 5)��n D�(< j �%��� -%9P1-6'	� ��K&.  
Table 6. Anslysis of variance for morphological traits in marigold. 
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Culture medium 2 36372** 6.027** 141** 11.76** 431** 15.5** 214.6** 11.4** 13473** 73.9** 
Error 15 19.16 0.0699 0.811 0.06 2.98 0.63 0.696 0.017 1.38 0.04 
CV (%)  1.46 0.53 2.66 2.74 2.59 10.16 2.01 2.05 0.335 0.399 

 : ** D��(1�HU�  ca+ �� ���1                                                                         .3<��** : Significant difference at the 1% of probability level.  

  

g�3N 7.  )I� Z'^ �'� -�%�f�RHC  YX �� 5)��n D�(< )&-6'	� ��K&.  
Table 7. Mean comparison of RHC effect on morphological traits of marigolds. 
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Control 216c 49.0c 28.3c 7.6c 57.5C 6.0b 36.6C 5.2c 297.3c 47.65c 
RHC60 313b 49.72b 35.7b 9.03b 68.3b 8.5a 39.5b 7.9a 372.1b 50.91b 
RHC90 370a 50.98a 37.5a 10.4a 74.21a 9.0 a 48.1a 6.1b 385.1a 54.66 a 
Mean 299.7 49.9 33.8 9.01 66.67 7.83 41.4 6.4 351 51.07 

  

Z'^ �'� 
!�+ )� ��3 ��3  5��� �HU� D��(1 3<�� /H. g�	�=� ca+ �� �?)�6� 7)= e% Y[�3= �& �%��.  
In each column means followed by at least a common letter, are not significantly different at 5% probability level based on Duncan test.. 
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