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Abstract  
In this experiment, active sewage sludge was inoculated in organic waste. The objective was to study its effect 
on nutrient dynamics during vermicomposting. Active sewage sludge, as a source of nitrogen fixing and 
phosphorous solubilizing bacteria, was added in four combinations to the vermicomposting substrate. Prior to 
inoculation with active sludge, the treatments were precomposted for 30 days and finally vermicomposted for 40 
days. Results showed that inoculation of microorganisms in the substrate accompanied by earthworms’ activity 
enhances the organic waste biodegradation rate. Increasing sludge concentration from 0 to 6000 mg/l led to 
reduced Total Organic Carbon from 32.76 to 29.91%, Total Volatile Solids from 49.85 to 48/02%, and C/N ratio 
from 19.59 to 16.06 but increased Total Kjeldahl Nitrogen from 1.68 to 1.87%, nitrate from 1476.75 to 1699.60 
mg/kg, Total Phosphorous from 1.66 to 1.77 g/kg, and Electrical Conductivity from 3.10 to 3.48 mS/cm. By 
increasing the concentration of sewage sludge, heavy metals content also increased significantly due to the 
enhanced organic matter biodegradation. Finally, the results showed that, among the treatments, the one with an 
active sewage sludge concentration of 6000 mg/l had more desirable effects on the final vermicompost quality. 
Based on the reproducibility of the process and the quality of the final products, this experimental procedure may 
be proposed for studies requiring a mass reduction in the initial composted waste mixtures. 
 
Keywords: Microorganism, Nutrients, Vermicompost, Organic Waste, Carbon Mineralization.
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#�q�����- "��#�
�	��  "��I � 
�E����

 D�� ����
N ���! t!���W� ������� k���'� A��P, �. 
���G���7 "���#
 ���I U�P�	 ����� � �- "	�! .�	4��
)	]{�[.

w�  �	3.���- �4��7 
���� ���)��G: )��w�  ��� �	�(���) 
�. �(���#��G�; 
����G; "�#4��&	� �
#�q�������- T�����G? "����)	4> 

U�: "�# 
:�( �	�
0! 9!T��� 

). U�P�	 47.w �	4>"���)	 
U�: "�# 
:�( 9!��$�� B*& .	�� ���7�. 
���� ��)��G: 4��,�; 
347 �	�#4&	� 
#�q�����- 9!T��� 

). 1�)�; <�� <�,	 ��! 
���) *���� �
��� �
� 4���) 4�7 �9�! A��	 M��;�; k��R2� 
���d� 

"�#��G�; s�
�� 3.��- 47.

s�_&� . `���0 

��� 4�,�; 4��	�� 
L �. ��P; �_	 �. ��)��G: � 
,- .	�� 

0�� 9

U��: A��! @��: O�# �! O�0���I�	��E�� � 
:��( "��# T	����+; ���#

� U�P�	 �
0! 9�,�	 .	�� �. 
d>�; H!�J 
���G�7 � 
E���� 9�: .�7

 l��( "�������& ��! ��_f�; ��$� �	 	� 
��d� �)��G: T����R(

� .�=d! Od� �	 .4��! 
�� 
���G��7�E���� T	����+; A��; 9�! �	��;
@�	��	 �. 9�: .��N 3���7	 ���#��I "	�! 
�	*% ����? ��:	 
G#	��

U�: ��,�'� �_	 O0���I�	��E�� � 
:�( "�# .	��� �4�7 
�4�'� � �#
 
2Walkey-Black 
3 Kjeldahl 
4Olsen 
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� �� 
,- T��=�:�; 4���� s�
�� ����? T�=�:�; �	 "���0! .4#.
 U��� 9�! H�4�=; � 34�7 
�4'� �
�	*% ����? ���) � ��0� ��F��
��


� 3��I "	�! 3.��
)	 H!�J �. .4��7 k�4�> "��# {��
�Ih�� "��# 

���G�7 .	�� 9�,�	 �AP, ����� .��� �3.��
)	 3.��- 347 �)	.

s�i�K����Y4 �����pH 
U�: 9�G> �	 l�( T	.�>�� "�# O0���I�	��E�� � 
:�( 9�! �.��J �#

 ���+;pH 
� l�( �F��
�� 
,- .	�� 9��P; .4�7�! 4��,�; M>�� ��	.
��� U�����- "�# 
� <����# 4�)	 �.�7]{�[�. A��	 H�!�Z
� �_	 .

 O�$�; 9! �P�� M�:�;pH 
��� 9�! �- H��� � ��)��G: �G�)pH 

� 
��( .�7]�[�
�,- .	��� �
�0! 9�! ������ k��'� AP, ��Z�; .


�'� ��_f; T	���+; �. 	� "�	.pH ) .	4�� ������/�p> � �#��) .(

����� 4���,�; �. �	����EG# � .	���� �	 ���)��G:1��)�; "�d��7 4��|	 

	4
�� �����	 "�
:�! ��Z�; �! ¤����J � �F��
�� 34��: ��=�; "�# "��#
 
��
�- 34���: 4�,��; "�
:��! A��	 ��_	 �<���;��! �	4�Z� �. 	� ��#pH 


! 4�
0�	. 
�'�]�[
�Ih�� ���� �	��EG# � �����	�  . 
���� "��# 
O0���I�	����� 9��I 9) ��G�; �2; �)��G: 
�)��! .��� 	� �	��J

O��0���I�	��E�� A���	 ����Z�; 9��: 4���.�G� U���?	 � 4���.	. T	���_	 ����#
 �	4Z� �! 	� "��+
�pH 
� ���� 9! 9: 4#. ��'�=L �. T����; H�,.

��E�� �)	 3.��
)	 .��� 9�,�	 
,- .	�� � �#]�[.
9',�W� A�	 �.pH @�  3��. �. �#��G�; 9��: @�	��	 ��)��G:

 �	 w  .����������pH 9��: A�q����� �	 �#��G�;��/�±��/�
9!��/�±��/�@�	���	 A�	 .4�)�pH �. ".4�'
� T��',�W� �.

 ��)��G: 4���	�� "	4
!	 ��)	 34�7 34#���� "���)]{�[���,�'� .
9
�# �. 
,- .	�� 9��P; � 
!�E�� 4�47 H�E��; M=�) ��0�� "�#

 @�	���	 � U�����-pH 
�� ��)��G: �. .��7]{�[��� �	 .����;
 ������	��� �. @�	��	 ��� �pH @�	��	 .47 34#���pH A��	 �.

 @��  9�&�� 4���� ��� 9�&�� ��)��G: ���,�'� 34��#. ����� "���) 
O0���I�	��E�� � �(��) 4��	�� 
L �.	�� 9��P; HG? �. �_�� "�#

 T��=�:�; 4��,�; 9�P�
� �. � 
���: �!�L� ��8& �. � "�	�# ��)
P; �	 H��& l�����- 4����) "��!.�)	 (�	. �F��
�� 
,- .	�� 9�� 

��� �	��
�,- T��=�:�; �
���! ��=�; �_	 �. �4��	�� "�d
�	 �;
O0���I�	��E�� 1)�; �. A���5G# � s�'�� "�#4��)	 H�E�; � �#

 �(T	��
�� 9�! l�����- H�4=;) ��:*� "��! T�=�:�; B�R� �_	pH 

���d
�	 @#��: A���5G# .����� @#��: �
0! .	��pH �
�0! .	��� 


� 9�! 4��	�; ". ���I 4��,�; H��,. 4��0:	 ���,�'� ��_	 �. A!��: "��#
U�: 
G0�,�!�
� "�# O0���I�	��E�� � 
:�( ��� �
0! �. .�>�� "�#

 47�!]��[.
�	4�Z� �. T����; .��>� ��! 9�: 4�
����. �	��EG# � z��)pH 

	4
!	 �9�,�	pH �. 
d!���� H���G; ��! �
�0! .	������;{�k�	 ���
� @�	��	
� @#�: w�) � 9
�� 9! 4!�� "��L �	 w�  9�:���	 ���

 �t�Z2; ���7pH 4��)� 
���( .�4�& 9!]�{[4���	�� 
�, � o��, .

��� 9�',�W� .���� "��! .��: � "���I .�: X���� �. 	� �)��G:


�'� T���; � 4�.	. �	�J A��! 	� "�	.pH .	��� � 
���d� ��)��G:
 4�.�G� 34#��� 9�,�	]��[Z2; 9P�
� .�- t� ��7	. A�	 �! �,/. �#

 9:pH w��) � �4�7 
�����J ��; �.�! 
��( �	 	� "4��� 9�,�	 .	��
 9�P�
� A���\ 9�: �)	 3.	. ���� �47 "4�)	 ���� 	��q� 1�)�; "	 

��)	 34�7 D�	��I]��[@#��: H��/. .pH @#�h�  A��	 �. ���#
 � 
�,- "�#4��)	 9�G> �	 1)	� 4& .	�� 9! 9�,�	 .	�� 

0�� H�4=;

4'��- H�4=; � ��0� � �F��
�� �47 
� � ����
�� �T	��
�� 9�! ��#
.�)	 3.�! T��0��;�	 

s�j�) �T���T=� 9���F K����Y4 �����EC(
A�	 9! 9>�; �! U�: ��,�'� �_	 �. 9: � 
,- .	�� 9��P; � 
:�( "�# 

P.�;M�
Ih�� 3.��
)	 .��� ����� k�'� AP, 
���G�7 "�# 

E. coli Salmonella 
Total 
count 

(CFU/ml) 
sCOD 
(mg/l) 

EC 
(mS/cm) pH PO4

3-

(mg/L) 
TKN 
(%) 

NO3
-

(mg/L) 
O�*�! P� ! -6=

)mg/L(
- - C`[×j/K [/Y±S` `[/`±S `[/`±^/] `^/`±CY/C `j/`±YS/K `Y/`±`S/C K```
- - C`^×`K/C Y/V±YS `[/`±Y/V CK/`±^ CC/`±S]/C CC/`±]]/K `j/`±KC/C V```
- - C`j×SK/S K/S±^C `V/`±S/Y `[/`±]/] CS/`±]C/C `]/`±S]/S CK/`±YC/C [```

P.�;N�
Ih�� 3.��
)	 .��� 9�,�	 .	�� 
���G�7 "�# 

C/N TOC (%) TVS (%) TP (g/kg) TKN (%) NO3
- (mg/kg) <�=.� 
�%�

47.72±8.2 45.81±5.6 61±12 2.73±0.56 0.96±0.18 n.d T�r T�'���
22.53±5.3 25.91±5.4 35±8 2.16±0.34 1.15±0.27 n.d �)��G:
21.85±3.7 11.58±3.2 15±3 3.29±0.23 0.53±0.14 n.d "��I .�:
213.96±12 49.21±7 65±16 0.61±0.1 0.23±0.05 n.d A;��:

9! 347 D�	�I .	4?	A�q���� T���±
� ���'� B	�2�	) 4�7�!�n=(n.d.: not detected
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�- �47 
�4'� & ��#�- l�2; � ��,� 
�� .���� ��# ��	4�# �.��7
 9�! �
�0! .	�� 
E��
E,	 4��,�; 4���	�� 
�L �. 
d>��; H�!�J �	4�Z�


��� 
� ���+; �)��G: �	4�Z� �. @�	���	 .4��: 
�E��
E,	 ��	4�# 

��� 9��! 4���	�; �4��7 ���#� A����5G# � �
��0! 
��,- .	���� @#���: ����?

<G� U�� �. s�
�� 
�4'� "�# �0� 4�����) m�
). H!�J "�# �T��
 4�7�! ���� 4���	�� k�L �. (O�)�
  � U�����-]��[T	����+; 4���� .


��E��
E,	 ��	4��# 
����G; �. 9��: .	. ������ s���
�� "���#��G�; �.
 �	4��Z� ����#��G�;
��E��
E,	 ��	4��# 9��! �
��0! .	���� 9
��)��  T�����

 @�	��	 H�,. .�)	 9
��� @�	��	
E��
E,	 ��	4# ��! 9�: �)	 A�	
 �0���I�	��E�� ���,�'� ��_	O@��  9��&�� �. ��# ��)��G: � "����)

U���: l�
���� ����,�'� O��0���I�	��E�� � 
:���( "���# 9���&�� �. ���#

��� �)��G: 9! ����? �
��! �"��) U�� m�
�). H!�J 
�4'� "�#


� .	�- 1�2� �. � 34�- �. �
��#�h  �. �	���EG# � ����I .4��7
 @�	����	
��E��
E,	 ��	4��# ����� �4��7 ���#� �	 
��7�� 	� H��!�J "���# 


��: � m�
). U��: 1�)�; 
�,- .	��� O8# 4��	�� k�L �. �# "��#
 4�.�G� 
��'� 
:�(]��[.


���� �
�0! 9�! 34�7 ��Z�; ����� AP, �$�% �_	 �. ���)��G:

�'� 4��	�� "	4
!	 ) .�=� �	.��/�p> �. 9�: �)	 A�	 �- H�,. 9: (

O0���I�	��E�� ����� A�	 U��P�	 

�,��'� ����# AP, �. .�>�� "�# 
.	4� 9��G� � 4� A�	 ��	 .���I T��� AP, �.���	 �	 4'! e�Z�J. "��I

9��G� 9�Z! �. ��
:�� "�	.�! O0���I�	��E�� 9: �# "	��! 
��: ���� �#
 ����GL	 �W) �. �4�
7	. ��,�'���
�'� T	�_	 4��. �. 	� "�	.

 T	�����+;
��E��
E,	 ��	4��# A�q������ 9��0��Z� 
��)��! ..	. ������
3.	. - "�# �	4Z� A��
��! 9: .	. ���� @���� 
�E��
E,	 ��	4�# �.

��Z�; �$�% �! "�#��G�;���� ��
�, �. U�I 
��� )��/�±��/{
���/�±��/�

���) ��! w�G�� 
��� 9�! ��
� � 	4�
!	 �. M��;�;

 �	4Z� A��
G: � (4��	�� "�d
�	
E��
E,	 ��	4# ��4! "�#��G�; �.
) ��Z�;��/�±��/{���/�±{�/���� 

���) �! w�G�� 
��
�

9! ��� �	 .4�7 34#���� (4���	�� "��d
�	 � 	4�
!	 �. �. M�;�;����;

��� 4�,�; 9�&�� 9: 4��	�� "�d
�	 T	���+; 4��� A�	 �.�! �)��G:
 
�� ���	 A��	 9: .�! .�d�� �
��! 9�! 4��	�; O�# ���,�'� ���? �����

U�: O0���I�	��E�� �! 
:�( "�# �$�% @�	���	 ��! .4�7�! �# A�P, �

���� 4��,�; �
�0! 9�! 34�7 9���	 ����� k�'� .	4�'; ���)��G:

O0���I�	��E�� �. � 9�
��� @�	���	 
�,- .	��� 9���P; �. �_��� "�#
 A��	 9�: 34�- �. m�
). H!�J � 
�4'� U�� 9! "�
��! ����? 9P�
�

 �	4Z� @�	��	 9! �P�� ��	
E��
E,	 ��	4# 
�.��7]��[@�	���	 .
 �	4Z�E,	 ��	4#
E��
 
� A��5G# 9! 4�	�; � 
�,- .	��� @#�: ��?

<G� �47 .	�- U�� �. 
�4'� "�# �T���0� 4���� m�
). H!�J "�#
 47�! O�)�
  � U�����-]��[�	���EG# � 	����,	 � �	���EG# � �#�) .

 4�.�: D�	�I 	� 
d!��� n��
� �
;�',�W� �.]������[.

s�s�) �=� -��a Sa K����Y4 �����TOC(
�	4�Z� ����� �7*I �! 
�,- .	��� T4�� �. ��#��G�; 9���: �. �
�0!


��� � �)��G: 4�,�; H&	�� H��7 t�Z2; ���� @#�: ��)��G:
 HE7){�	4Z� @#�: .(H: 
,- .	�� 9���P; � �47 
�4'� �	 
7�� �

U�: 1)�; 
,- .	�� O�0���I�	��E�� � 
:��( "��# �. .��>�� "��#
 �=�:�; A
�� �). �	 � �
0! .	�� 9�! 
��!�: T� T����CO2��)	

]�{ ������[9! A��5G# . �=0� @#�: ��?�F��
�� 9! A!�: �.
U�: .	4'; �4��	�� k�L 9! �
0! �. .�>�� 
:�( "�# @�	���	 n��4;

 @#��: � 
�,- .	��� ����)	4�0N	 @�	���	 M�>�� ���	 A�	 � 9
���

� 
,- A!�: .�7]����[.

����Z�; ������� k���'� A��P, ���$�% ���_	 �
��0! 9��! 34��7

��� 
�'� 4��	�� "	4
!	 �. ��)��G: ) .�=� �	.��/�p> A��	 9�: (

 O�0���I�	��E�� ������ A�	 �. 9: �)	 H�,. A�	 9! ��	 .��>�� "��#
9��G� � 4�.�! 3.	4� U�P�	 

�,�'� ���# ����� k�'� AP, �. "��I

 "��#��� �. ��
:�� A�	 ��	 .���I T��� AP, �.���	 �	 4'! e�Z�J. 
�� ���O0���I�	��E�� 9: �4�
�7	. ���,�'� "	��! 
���: ����� ��#


�'� T	�_	 ����GL	 �W) �. 	� "�	.���	��� �. 4��. 
�,- .	��
H: HE7 ..	. ����{
� ���� k��'� A�P, �$�% @�	��	 �! 9: 4#.

 �	��� ��
0! 9! 347 9���	H: 
,- .	�� �	���� A��
G: 	*, .47 9
)�:
H: 
,- .	�� �.�$�% �! "�#��G�;���� 
���� A�P, ��
�, �. U��I

9! 9: 47 34#��� k�'� ��� �4���	�� "	4�
!	 �. M��;�;��"��d
�	 �
��������! ��������!	�! 4���������	����/{±��/�����/�±��/���

��/�±�{/����4! "�#��G�; �. �- �	��� A��
��! � .�! 4��.
9! AP, ��Z�; ��� � 4���	�� "	4�
!	 �. M��;�;��� "��d
�	 �4���	�

 �! �!	�!{�/{±�{/�����/�±��/�����/�±��/��4��.
 9�! 34�7 9����	 ������ k��'� AP, �$�% @�	��	 �! .47 34#���

 
���� 4��,�; �
0! O�0���I�	��E�� .	4�'; ���)��G: �. �_��� "��#
 �P�� 9��P; � ��=�; @�	��	 A�	 � ���� @�	��	 
,- .	�� 9��P; 

Raw materials Precompost Vermicompost
0

10

20

30

40

50
0 mg/l of AS
2000 mg/l of AS
4000 mg/l of AS
6000 mg/l of AS

a
b

cbc

a
b bb

aaaa

STCM�T	���+; 4���H: 
,- .	�� ��_f; �2; 4��	�� k�L �.
����� k�'� AP, 

T
O

C
(%

)
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Raw materials Precompost Vermicompost
0.0

0.5

1.0

1.5

2.0

2.5
0 mg/l of AS
2000 mg/l of AS
4000 mg/l of AS
6000 mg/l of AS

bbc
c

a

aab
b

aaaa

b

STCj�T	���+; 4���TKN ��_f; �2; 4��	�� 
L 
����� k�'� AP, 

Raw materials Precompost Vermicompost
0

400

800

1200

1600

2000
0 mg/l of AS
2000 mg/l of AS
4000 mg/l of AS
6000 mg/l of AS

a
bc

d

aabbcc

n.d

 
STCR�T	���+; 4���T	�
�� 	�� 
L��_f; �2; 4�� 

����� k�'� AP, 

@#�: 9!H: 
,- .	�� "�
:��! ���Z�; H�G? .47 34���: 9���P; "��#
 
��� 4�,�; �
0! 9! 
,- .	�� U��: ��! 3	��G# ��)��G: �
:��( "��#


� 
,- .	�� 

0�� 9��P; 4��	�� ���0; M>�� .�7]�[.
U��� �. 
,- .	�� @#�: ���ZZ2� �	 "���0!CO24���	�� �. 	�

;U�: ��,�'� � "�	�# ��G� O0���I�	��E�� � 
:�( "�# D�	��I �#
3.�: 4�	]�� ���[.

s�m�) S��a �=����>a �c.�����0 K������Y4 �������TKN(K������0 .
)NO3

-(
�	4Z� ���� �7*I �! H: 
,	4�: �F��
�� ��#��G�; 9��: �. T	�
�� �
HE7) ���� @�	��	 "�#����� @#��: �
��	 H�/. �	 
E� .( �
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