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An investigation on weed seed viability in different depths of compost pile 
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Fig. 1- Temperature of manure at different depths and times in covered composting pile 

  

  

  

  

  

  

  

  

  

  
  

 ,�476 T�2 �3 3�* ��(3 ��.�(9 �  �� .��
 ��-3 �3 ���ZM( �D��- 

Fig. 2- Temperature of manure at different depths and times in uncovered composting pile 
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Fig. 3- Relationship between the depth and the temperature in covered and  

uncovered compost pile during first month 
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Fig. 4- Relationship between the depth and the temperature in covered and  

uncovered compost pile during second month 
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Fig. 5- Relationship between the depth and the temperature in covered and  

uncovered compost pile during third month 
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Fig. 6- Relationship between the depth and the temperature in covered and  

uncovered compost pile during fourth month 

0

10

20

30

40

50

60

70

80

90

0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1 1.1 1.2 1.3 1.4 1.5

Depth (m)

T
em

p
er

at
u

re
 (

0 C
)

covered pile
uncovered pile

Y= 53.64 + 26.82 X - 22.36X 2

Y = 57.89 + 18.98X -20.04 X 2

T
em

pe
ra

tu
re

 (℃
) 

Depth (m) 

0

10

20

30

40

50

60

70

80

90

0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1 1.1 1.2 1.3 1.4 1.5

Depth (m)

T
em

p
er

at
u

re
 (

0 C
)

covered pile
uncovered pile

Y= 49.62+ 28.09 X -22.38 X 2

Y = 50.54+ 24.75 X - 20.86 X 2

T
em

pe
ra

tu
re

 (℃
) 

Depth (m) 



                                           ��� ��!" �#�$%#& ����" �	 	���� &�' ��' (#)  	�� *��+$� ��' ��
	��, �-	  

  

  

 ���

���� �� ���� 	� 	
�� ����� ����:  

 ����� ���� ���� : $8��8 .�(9    9 D��* �3 ��	 ��# ���M%�  �(         �)F_� �� 9/ �	v $
 ��B


   �	)*�J ��	{~# �Li(     ;�/3 �/3)a��� � .(           9/ ^F- ���M%F�9 D��* �	)*�J � �)_� �� �3

    ��( �3 � �	&� 3�J �_ S��M)	
 $
 ��( K� ��   �FLi( ���FZ# �Fi
 �   3/�F8 .�)F8 ��/3 .  D��F*

           �_ $
 ��( �3 9/ ^- $��J � �)_� a3�J �KnOn� ���M%�9     �	F&� ��*/   ��F( �3 �   �F�   �Fi
 �

 �Li( ���Z#  ;�/�8 ��/3 .  Q� �K��& ��B
  �(            $F& 9/ ^- ^& � �)_� a3�J � q���& �

                     ��F( ��F�X 9/ ^F- g��FJ 4�F# � K(�L �KLJ�8 ��)_� .9�/ �K��# ����& ��B
 � ��(

 �83/3 .�)8 /� ���M%�9 D��* �` �3 S��M)	
)a��� �(.  
  

	
�� � ��&'
�� �(�
)� (�� ��
* "+�� 	
�,-� ��.� /�
�  �� �0� 	
�  

!
�� 
� ,-�1� 	�'��' 	0�2 	��� �� ���� 
�  

Table 1- Means of seed viability reduction (%) after different times in covered compost pile 
 

���(  
4 month 

6��(  
3 month 

0��(   
2 month 

���(  
1 month 

�2 1�8�� E�2 ��9�� �  
            weeds 

65.616a 
69.651a 
58.881a 
69.878a 
66.704a 
64.667a 
68.547a 
74.099a 
75.520a 
76.420a 
67.444a 
79.809a 
84.789a 
65.557a 
71.042a 
77.112a 

60.717b 
68.203a 
57.432a 
69.746a 
64.272a 
58.464b 
69.239a 
72.412a 
75.589a 
74.583a 
63.330b 
74.882b 
81.473b 
64.621a 
68.006b 
76.889a 

56.787c 
54.166b 
48.128b 
68.566a 
54.929b 
51.836c 
69.332a 
68.904b 
73.840a 
69.879b 
61.664b 
72.778b 
79.087b 
62.352a 
66.556bc 
75.221a 

48.17d 
43.518c 
37.410c 
66.840a 
50.021c 
41.676d 
67.138a 
67.028b 
67.604b 
62.773c 
51.330c 
66.696c 
70.924c 
57.550b 
65.277c 
49.169b 

Amaranthus retroflexus 
Chenopodium album 
Cuscuta campestris 
Descurainia sophia 
Echinochloa crus-galli 
Goldbachia laevigata 
Hordeum spp 

Phalaris minor 
Portulaca oleracea 
Rapistrum rugosum 
Rumex crispus 
Salvia nemorosa 
Setaria viridis 
Sinapis arvensis 
Stellaria media 
Vaccaria oxyodonta 

�������  ��        �	
	� �	�� ���� �� 
� �� ��       ������ ���� ���   ���  �����!   � ����"#�$"
    %&��'  ��(
� 

��)� *+�� 
	�.  

In each column, means with the same letter have no significant difference (Duncan 5%). 



��� ������� 	
�� ����� 
��� ��
	 ��� ���
� ������ ��� �����   

  

  

  ���

  ��������  ���� :     �Li( E�MU( e��2/ �3 ���M%�9 D��*    3�
 �/3)a��� � .(�3     $F& �F� 

  �Li( ���Z# T�2   $�� �/�
 �/3    �� ����)( ��B
  .          �3 ���M%F�9 D��F* S��M)F	
 $* ���r $


 T�2@/W T�2 �3 .� S��M�* � ��M( @/��� ����)( ��M( . 

  ���������  ����    ��� 
 �����  ���� :    .�(9 Q
�!M( �{/$8��8  ��	    ��# �3 T�2 �3   �(   ��B


 �Li( qzMJ/     3/3 .�)8 �/3)a��� 0( .              � $F��J �K(�FL ��)F_� .9�/ ��)F_� �F� ��BF


          T�2 �3 .3�* ��d8/ 9/ ^- ��( K� �	)*�J@/W         ��( �3 KnOn� � K��# ����& ��B
 ���M( 

       T�2 �3 .3�* ��d8/ 9/ ^-@/W              �8�FJ ����F� �g��FJ 4�F# �K��F& �q���& ��B
 ���M( 

            T�2 �3 .3�* ��d8/ 9/ ^- ��( $& �)_� a3�J �A/�@/W      ^F& � ���M(        9/ ^F- ��F( ��F�X

 T�2 �3 .3�* ��d8/@/W�83/3 .�)8 /� ���M%�9 D��* S��M)	
 ��M( .  

  

���� �
�� ���� 	� 	
�� ����� ����:  

  ���������  ���� :  .�(9$8��8  ��	       �FLi( ��BF
 ���M%�9 D��* �3      3�F
 �/3) a��F� 6 .(

      �� �A/� �8�J ����& ��B
 ���M%�9 D��*         ��( �3 9/ ^- KnOn� � �)_�    S��M)F	
 $F


       �Li( ���Z# .� 9/ ^- � �	&� �_   ��/3����)( �)8  .         ��)F_� .9�/ ��BF
 ���M%F�9 D��F*

                    � ��F( $F& 9/ ^F- $F��J � �)_� a3�J �^& ��)_� �� �g��J 4�# �q���& �K(�L

        Q� � K��# �K��& �KLJ�8 ��	)*�J ��B
 ���M%�9 D��*  �(          ��*/�F_ $F
 ��( ���X 9/ ^-

�	&� . 

  ��������  ����:   T�2$8��8  ��	    ��# ���M%�9 D��* �3     �(  �Li( ��B
     3�F
 �/3) a��F� 

� .(     �Li( ���Z# E�MU( e��2/ �3 ��B
      �83/3 .�)8 ���M%�9 D��* �3 ��/3 .  T�2@/W   ��FM( 


)	               TF�2 � 3�F
 �{'( ���M%�9 D��* �3 �7�3 T�2 �3 9/ �M@/�      S��FM�* ��FM(  �	{~F#   �3 /� 

3/3 .�)8 ���M%�9 D��*.  



��
��

 �� 
�

��
���

� �
�	

�
�
 

�
�

 �
��

� �
	��

�	
� 

�
��

� �
�

��
 �

��

�� 

��
���

 !
��

 
��"

#� 
$�

��
 �

� �
��

 !
��

 
%#

 
� 

!
��

&
 

�
'"

( �
� !

"(
� �

� �
��)

� !
��

 

T
ab

le
 2

- 
M

ea
ns

 o
f 

se
ed

 v
ia

bi
lit

y 
re

du
ct

io
n 

(%
) 

at
 d

if
fe

re
nt

 d
ep

th
s 

an
d 

tim
es

 in
 c

ov
er

ed
 c

om
po

st
 p

ile
 

 

4 
m

on
th

 
3 

m
on

th
 

2 
m

on
th

 
1 

m
on

th
 

W
ee

ds
 

1.
5m

 
1m

 
0.

5m
 

1.
5m

 
1m

 
0.

5m
 

1.
5m

 
1m

 
0.

5m
 

1.
5m

 
1m

 
0.

5m
 

 

23
.4

2f
 

73
.4

3c
 

10
0a

 
17

.8
2g

 
64

.3
3d

 
10

0a
 

21
.7

5f
 

60
.1

3d
 

88
.4

8b
 

18
.7

6f
 

52
.5

 e
 

72
.7

9c
 

A
m

ar
an

th
us

 r
et

ro
fl

ex
us

 

21
.4

7h
 

88
.1

5c
 

99
.3

3a
 

21
.0

7h
 

83
.5

4d
 

10
0a

 
18

.4
8i

 
52

.6
7f

 
91

.3
5b

 
17

.8
2i

 
46

.6
7g

 
66

.0
7e

 
C

he
no

po
di

um
 a

lb
um

 

18
.2

2g
 

60
.7

2d
 

97
.6

6a
 

16
.9

1g
 

60
.9

7d
 

94
.4

1b
 

16
.3

6g
 

40
.7

2e
 

87
.3

0c
 

14
.7

4g
 

32
.8

3f
 

61
.6

6d
 

C
us

cu
ta

 c
am

pe
st

ri
s 

41
d 

68
.6

3b
 

10
0a

 
41

.4
0d

 
67

.9
9b

 
10

0a
 

39
.8

3d
 

65
.8

6b
 

10
0a

 
40

.0
9d

 
64

.2
5c

 
96

.1
6a

 
D

es
cu

ra
in

ia
 s

op
hi

a 

24
.1

1g
 

79
c 

10
0a

 
26

.7
6g

 
66

.0
3d

 
10

0a
 

20
.2

2h
 

52
.6

1e
 

91
.9

5b
 

19
.8

0h
 

47
.4

2f
 

82
.8

3c
 

E
ch

in
oc

hl
oa

 c
ru

s-
ga

lli
 

26
.0

8h
 

67
.9

3d
 

10
0a

 
23

.3
3h

 
58

.3
1e

 
93

.7
5b

 
18

i 
50

.0
9f

 
87

.4
2c

 
18

.8
2i

 
43

.0
7g

 
63

.1
4d

e 
G

ol
db

ac
hi

a 
la

ev
ig

at
a 

33
.3

2c
 

72
.0

5b
 

10
0a

 
32

.0
2c

 
75

.6
9b

 
10

0a
 

33
.8

3c
 

74
.1

7b
 

10
0a

 
30

.5
6c

 
70

.8
6c

 
10

0a
 

H
or

de
um

 s
pp

 

33
e 

89
.6

2c
 

99
.1

7a
 

32
.3

7e
 

86
.0

7c
 

98
.7

9a
 

32
.7

9e
 

79
.7

5d
 

94
.1

6b
 

32
.7

8e
 

78
.4

1d
 

90
b 

P
ha

la
ri

s 
m

in
or

 

68
.2

2d
 

97
.3

5a
 

10
0a

 
54

.1
9e

 
72

.5
7b

 
10

0a
 

48
.9

1f
 

72
.6

0b
 

10
0a

 
44

.7
3f

 
62

.7
0c

 
95

.2
9a

 
P

or
tu

la
ca

 o
le

ra
ce

a 

49
.4

3f
 

79
.8

3c
 

10
0a

 
34

g 
76

.4
2d

 
10

0a
 

45
.3

3f
 

69
.8

0e
 

94
.5

b 
42

fg
 

64
e 

82
.3

2c
 

R
ap

is
tr

um
 r

ug
os

um
 

27
.3

3e
 

72
bc

 
10

0a
 

24
.8

2e
f 

65
.1

3c
 

10
0a

 
21

.4
9f

 
63

.5
c 

10
0a

 
21

.5
7f

 
53

.7
3d

 
78

.6
8b

 
R

um
ex

 c
ri

sp
us

 

58
e 

81
.4

5c
 

10
0a

 
45

.5
f 

79
.1

5c
 

10
0a

 
40

.6
6g

 
77

.6
6c

d 
10

0a
 

40
.2

2g
 

69
.2

0d
 

90
.3

3b
c 

Sa
lv

ia
 n

em
or

os
a 

55
.5

4e
 

98
.8

2a
 

10
0a

 
50

.6
7f

 
93

.7
5b

 
10

0a
 

49
.9

5f
 

87
.3

1c
d 

10
0a

 
30

.5
0g

 
82

.2
7d

 
10

0a
 

Se
ta

ri
a 

vi
ri

di
s 

23
.3

7e
 

73
.3

d 
10

0a
 

23
.3

8e
 

70
.4

8d
 

10
0a

 
21

.2
4e

 
71

.4
3d

 
94

.3
8b

 
22

.3
1e

 
71

.7
2d

 
78

.5
8c

 
Si

na
pi

s 
ar

ve
ns

is
 

33
.3

7d
 

80
.7

5b
 

10
0a

 
31

.7
6d

 
72

.2
6c

 
10

0a
 

27
.6

7e
 

72
c 

10
0a

 
27

.0
4e

 
68

.7
9c

d 
10

0a
 

St
el

la
ri

a 
m

ed
ia

 

45
.6

f 
85

.7
4b

c 
10

0a
 

47
.7

2f
 

89
.3

3b
 

10
0a

 
46

.1
6f

 
79

.5
c 

10
0a

 
27

.9
0g

 
56

.6
9e

 
62

.9
2d

 
V

ac
ca

ri
a 

ox
yo

do
nt

a 

 �
��

���
�

 
$"

�*
 �

� 
��

 �
� �

	��
 

 +
��

,�
 -

�.
 /

	 !
0�0

� �
10�

.
 

�
�

 
�2

'�
�

 
� $

�,
��

�3�
� 

 4
5*

6
7

��
� �

0� 
�

28�
 �

�
��

 
.  

In
 e

ac
h 

co
lu

m
n,

 m
ea

ns
 w

ith
 th

e 
sa

m
e 

le
tte

r 
ha

ve
 n

o 
si

gn
if

ic
an

t d
if

fe
re

nc
e.

 (
D

un
ca

n 
5%

) 



��� ������� 	
�� ����� 
��� ��
	 ��� ���
� ������ ��� �����   

  

  

  ���

���� �� ������� �+��,� -/0 
#1! ����+�2 3��� �(
� ���  
� 2�� ���  

���2 �� -/�4� ����5� ���6 3��7 �#�! ��7� 
� 

Table 3- Means of seed viability reduction (%) after different times in uncovered compost pile 
 

4 month 3 month 2 month 1 month Weeds         

72.222a 

79.011a 

69.496a 

84.268a 

74.179a 

75.489a 

78.909a 

82.106a 

88.523a 

87.223a 

73.720a 

83.469a 

89.076a 

71.279a 

78.984a 

81.764a 

69.958a 

74.772b 

69.591a 

78.914b 

74.019a 

68.556b 

77.728a 

82.656a 

85.418a 

83.683b 

68.691b 

81.196a 

89.454a 

68.568ab 

76.973a 

80.140a 

63.414b 

66.236c 

59.590b 

78.357b 

65.256b 

59.588c 

77.333a 

79.850a 

79.704b 

78.111c 

64.612c 

79.930ab 

86.158b 

67.697b 

73.402b 

80.887a 

59.228c 

54.744d 

45.248cd 

74.813c 

60.422c 

50.626e 

73.833b 

76.140b 

78.714b 

73.547d 

56.253de 

76.192b 

76.361c 

62.922c 

70.718b 

59.178b 

Amaranthus retroflexus 

Chenopodium album 

Cuscuta campestris 

Descurainia sophia 

Echinochloa crus-galli 

Goldbachia laevigata 

Hordeum spp 

Phalaris minor 

Portulaca oleracea 

Rapistrum rugosum 

Rumex crispus 

Salvia nemorosa 

Setaria viridis 

Sinapis arvensis 

Stellaria media 

Vaccaria oxyodonta 

������� ���	
�� �	 �� ����� ���� ��
� 	� �� �� ��  �� �����  !"� �� ���#$�%#&��'� �(��  )*�� ���. 

In each column, means with the same letter have no significant difference. (Duncan 5%) 
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Table 4- Means of seed viability reduction (%) at different depths in covered and uncovered compost piles 
 

���� ��	�� ����  
covered pile 

���� �
�� ����  
uncovered pile 

 

1.5m 1m 0.5m 1.5m 1m 0.5m Weeds 

20.437c 62.598b 90.317a 28.568c 74.448b 95.600a Amaranthus retroflexus 

19.709c 67.756b 89.188a 33.746c 78.810b 93.517a Chenopodium album 

16.559c 49.568b 85.262a 26.440c 66.373b 90.130a Cuscuta campestris 

40.625c 66.605b 99.042a 54.185c 83.079b 100a Descurainia sophia 

22.726c 60.523b 93.696a 34.175c 73.259b 97.973a Echinochloa crus-galli 

21.557c 54.847b 86.078a 31.139c 67.459b 92.095a Goldbachia laevigata 

32.432c 73.193b 100a 51.697c 79.156b 100a Hordeum spp 

32.736c 83.438b 95.659a 46.563c 94.525b 99.475a Phalaris minor 

50.415c 70.177b 98.823a 60.712c 88.765b 99.793a Portulaca oleracea 

46.025c 72.512b 94.205a 57.858c 85.794b 98.271a Rapistrum rugosum 

23.813c 64.342b 94.672a 30.096c 72.153b 95.208a Rumex crispus 

46.179c 76.861b 97.583a 54.299c 86.291b 100a Salvia nemorosa 

46.666c 90.539b 100a 59.608c 96.179b 100a Setaria viridis 

22.577c 71.742b 93.241a 32.716c 73.057b 97.076a Sinapis arvensis 

29.961c 73.199b 100a 36.485c 88.573b 100a Stellaria media 

19.834c 45.614b 55.574a 51.687c 81.337b 93.453a Vacaria oxyodonta 

�������  ��    ���� �� 
� �� ��       ����� ��� �� �	
	� �	��  �� ����!    %&�
� ���"#�$"'  ��)� �(
�   
	�

*+��.  

In each column, means with the same letter have no significant difference (Duncan 5%). 
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Table 6- Means of seed viability reduction (%) in covered and uncovered compost piles 
 

���� �� 
covered piles  

���� �
��  
uncovered piles  

"� #���� $"� ����� �  
            weeds  

57.78b  65.95a Amaranthus retroflexus 
60.55b  69.6a Chenopodium album 
50.23b  61.03a Cuscuta campestris  
68.74b  79.25a Descurainia sophia  
59.06b  68.46a Echinochloa crus-galli  
54.16b  63.40a Goldbachia laevigata  
68.54b  76.95a Hordeum spp  
70.58b  80.15a Phalaris minor  
73.13b  82.32a  Portulaca oleracea  
69.80b  80.64a Rapistrum rugosum 
60.69b  65.82a Rumex crispus 
73.51b  80.69a Salvia nemorosa 
79.07b  85.26a Setaria viridis  
62.52b  67.62a Sinapis arvensis  
67.80b  75.02a  Stellaria media  
70.13b 75.43a Vaccariao oxyodonta  

������� �� �� 
� �� �� -��
�	
	� ����� ���  ��  %&� 
� ���"#�$" ����!'��)� �(
�  *+�� 
	�. 

In each column, means with the same letter have no significant difference (Duncan 5%). 
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 ()�*+ kl& pH  
Fig. 7- pH level variations in compost pile  
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Fig. 8- Electrical Conductivity variations 
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Fig. 9- Water content variations  
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Fig. 10- Organic carbon variations  
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Fig. 11- Carbon- to- nitrogen ratio 
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Fig. 12- Total nitrogen variations in compost pile 
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ABSTRACT 

 

Adding fresh manure to cropland results in an increased weed population ensued from 

seeds present in the manure. Composting process can reduce weed seed viability. In an 

experiment seed viability of sixteen important weed species in forage fields were studied 

during composting process. Seeds enclosed within nylon mesh bags were buried into the two 

compost piles, at 0.5, 1 and 1.5 meters depths for 4 months in early summer in 2004. Two 

compost piles made from cow manure and one of them was covered by plastic sheets. Seed 

packets were removed monthly for 4 months to test seed viability.The results showed a 

dependence between weed seed viability lost in compost and composting high temperature. 

Compost piles tended to have higher temperatures at 0.5 meter (60-70°C) than 1 and 1.5m at 

first and second months, then the temperature decreased. This is probably because the pile 

was better aerated at the depth of 0.5m. Seed viability loss was different for each species. 

Some of species showed about 100% viability loss after one month. Weed seeds lost their 

viability at the 0.5m depth having higher temperature compared to deeper layers. In the 

covered compost pile, seed viability loss and temperature were lower than in uncovered 

compost pile. Almost all weed species were killed after being placed for 2 months at 0.5m 

depth of uncovered compost piles in summer. However, only viability of Cuscuta monogyna, 

Goldbachia laevigata, Chenopodium album and Amaranthus retroflexus were decreased after 

3 months. Chemical test showed that water content reduced after one month composting at 

three different depths. pH values varied between 7 to 8. Carbon to nitrogen ratio was between 

15-20 after three months of composting at three above-mentioned depths.  

Key words: manure, weed seed viability, composting. 
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