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 ��
�  

2M 2G!�� &" 29�-. 2*-, Q"�1.+, �#�M ��! �� "�kl #��   2k(

2kkk�?m� >&�"    �nkkk�' 2kkkM ' Q"�"�kkkR
-. %"�kkkM Q4 %"

og,�( Q�/)11(�"�R !  2G!�� J�"�, �," $;
" �)� 2	3�1�

M �#�84 5�M��(2 I-.+, 2( )1	O� &�� %��  %"�kM )1!"��

  2k�?m� >&�" �k� ' �#��! #�G�" S* , 2G!�� )�� "� Q4 %"

  )k1�# �"�P J�C 8" ;F�)Guerrero et al., 1999 kK' .( #�

I-.  +k, ;k�"#�M Q�,& �# &�� %��   )k�8�� #�k*-�. )k!"�� 

 �� "� ��\F,20 $)�# 5��( )[�#  >gk� '� B�" &"  %�k�

 Ik-. ��	1( H�[ +!"'"�9   +k, &�k� %�k�  #�k�  ' +k
G!)

$Q"��*��1390() .2001 (et al. Lacefield    )k!#��! Q�k�M

2(     #�kK' &�k� Ik-. J�! 2
 &" 5�M 2G!�� 2.��, �# �/"

+�! )�8�� #�*-�. �d(")W �M 2G!�� ���/ )��M 2	�"# .#�k� 

 �'gCMI-. &" +fCM  +k3�M ' �#�M +�
 �"# %"�M &�� %��

    �pqk, ��k� �# r�-X,�k! ��, ' �Ch #�G�" �# 	kO� �# .)1

2!�/ &" %���OM $SM�E,I-. %��+, &�� %��   T"�kp" )k1!"��

) )1��M 2	�"# 2G!�� 29�-. ;�
�( �# +	�d,Guerrero et 

al., 1999.( 

2( + ��,&4 D�h )1999( Guerrero et al.    %"�kM  B�k�C�

��M %"�l #�*-�.  Q')kM J�"�, �# �N!4 #�*-�. 2O��E, ' ��

I-. H?W) &�� I-. Ik-. �M &�� %��   2k.��, �kM (5k( %"

og,�(       �kM 2k( )k!#"# Q�k ! $)k!#"# ��G!" &�� I-. 2M �#�84

��M Q)!"�l   5�"�k9" $&�k� I-. 2M �#�84 2G!�� J�"�, �# ��

�#�84 ��A J�"�, �M 2O��E, �# %�	 �M Q&'    )kW"' %"&" 2kM

)� S[�W sX
B�1t�� .$ I-. ��	1(    �kp" �# &�k� %�k�

��M %"�l     $#�kM �)k� Sk[�W �#�k84 J�"�, �# 2( �� ̀ �k
 

   2kG!�� 2k9�-. #�*-�. #��NM k�    >�"�k/ B�kEEF, Bk�" .)

. &" �� J�"�, 2M Q")1

�/ 2( +!�,& )!#�( ;(�W &�� I-

I-. ")	M" )!)� �#"#  U�kEM ' Q��,)k1/ �#"�!�3 &�� %�� T

I-. 5��( �M ' )!#�( r�R	!" "�    _�	k
# SkM�P &�k� %��

  %"�kkl �'gkkCM .)kk!#�( 2kkG!�� 2kk9�-. H�kk\, 2kkM J'�kk�

B�,& �# Q")1

�/    �kM 2kO��E, �# &�k� I-. &" %��. %��

��/"�l &�� I-. &" �� %�� �kM %�p"    Q&' 5�"�k9" B��!�k�,

  .;k
" 2	�")! Q")1

�/ 2!"&'�(1986) Hoveland et al. 

( >�"�kk/28�kk
�/ #�kk*-�. )kk!#� Q�kk,& �# +	kk��/ %�kk�

 Ik-. &" �#�
	
"       $#�kM ��U�kM 28�kO*� 2!�	kO,& &�k� %�k�

B�1t��$        ��k3 B�a�'�k� ;ki-A $>�"�k/ Bk�" _�k
" �M

28�
�/ %"�M +��M'� �# )1!�, Q��,)1/   )k�� ��kW �# %��

�#��! +9�($  `
�1, Z 3 B	OM4 %��'�/ %"�M +8' #�kM .

2( + ��,&4 �# )2013( Ahmadi et al.    %"�kl ��k	9� %'�

2!"�	�), Dh�1, �# �M ' )1

�/ >���� �M )!#"# ��G!" %"

2G�	! $+�"?A #"�, H�\, Q"��, #�'4�M ' 2�E8 #")C� %��/

     )k��M �	k �M �"# _�	k
# �# 2k9�-. 2k( +!�,& )!#�(70 

)[�#  �)� r�R	!" 29�-.2-�
' 2M    ' Q��,)k1/ J�k! &" �"#

��� .#�M Q��1
�( uv
  �)�W��
A% BOW ') #"n!1392 (

2kkC8�X, �# �kk�!%'� 2kk( %"56  Q�	kk
�N� 2kkG!�� 2kk.��,

 2( )!#"# Q� ! )!#"# ��G!" +P�� Q�G��M�w4 Q�	
" �	O��

  �#"�!�k3 ���k
 2M ;�O! Q��,)1/ ' Q��1
�( �#"�!�3  %�k�

   ;k���" ' 2	k�"# "� sX
 )W"' �# �("�� B��	 �M +���/

9�x� .)!�"# %�	 �M +/#"�!�3) Q"��*�� ' #"� +1392  �kM (

  2k( )!#"# Q� ! y�"�, �# �M ' )1

�/ %"�l ��	9� 2O��E,

oU��C, Q")1

�/ 2!�/     Sk�8# 2kM "� TU�kEM �#"�!�k3 %��

     ;k�-M�P ' +�kO�8�M�	, %7�k!" $��k3 B�a�'�� %"�"# 2*1�"

 r�R	!" �	 �M $)1	O� %�	�( +8�-
 ��"��# ' �	 �M �f�

+,  2kG�	! ' )k11( �( %�k�/    oU�k�C, Q")1
k
�/ 2k( )k!# 

+, r�R	!" "� +!����/  +�U�kM +�"?A >&�" %"�"# 2( )11(

M �M SM�E, �# )��M 2   T�)kP �	k �M ;(�W ' +(U�l S�8#

r�R	!"2!�/ &" ' 2	�"# %�	�( +/)11(    ;k�
�( �k( %�k�

+, �#�
	
".)1(  

 #"n! BOW)1389(   �kM     51("�k� 2k E! 2k�N� ' +��k
�1�

I-.  J�"�k, &�� %��   Q�kG��M�w4 Q�	k
" 2kG!��   �kM +P�k� 

+���9"�mK T�.gh" 2!�,�
 &" �#�
	
" (GIS)   2k( #"# Q� !

    2kM 2kR-� ' +A�kM I-. $+��M'� �# $u���( $+*� � I-.

 �# `����8/77 $7/66 $7/67 $3/33  '2/22   J�"�k, )[�#

�M .)!�"# #�K' 2EX1, 2G!��     �kN1� $>�"�k/ Bk�" _�
"5 

 &�� I-.�)� �(w   #')kW �#15     sXk
 �("�k� &" )k[�#

M "� 2G!�� 2.��, 2  SkM�P �P� 2( )!#�M �#"# z�\	3" #�3

 ' �#�M +NK��oU��C,    2	kOM �"�k�� 2kM �'" B�l �#  %�k�

 #�"' 2G!��+, %�"),"# %��)W"' �# H�\, 23�l .)!�k� 

 +k, �i! 2M J�{�, B�" 2M 2K�� �M     Bk�" H�k\, 2k( )k
�

I-. �# &�� %��2.��, T�!"��W %"P ��A r�1	K" SM�;
" 

 oU�k�C, 2*1�" 2M 2K�� �M '  2k�?m� >&�"%"  B�x�k�  �# %�k�

     #�'4�kM ��k�1� �kN!4 B	9�k/ �)�#�! $)!�"# 2G!�� �M 2O��E,

2�?m� T�K��	W"�G1, �"# %" 2M    #"�k, &" ;k
�#�! B��R�

 )�"�3 Q"��W +	9���# %?m,�     2kM �k{�W Dk�EF� "?k8 .)

 >&�" $+�����k� T��[�\3 +��
�1� ��i1,  2k�?m� ' %"
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 +�O! +("��3 >�3 ;
� I-. &" �P�   #�kK�, &�� %��

 ��G!" 2EX1, 2G!�� J�"�, �#)�.  

7�� � ��
��%  

2!�/I-. &" +
-	R, %��    ���k !"# 2kG!�� J�"�k, &�� %��

 �����-  ^(�( 2EX1,-      |�k� %�	,�k-�( ;k � �# ykP"'

 2�N� ������  +��k�9"�mK ��h �M ^(�( 2.��, .)′17 ' 45}   

 ' +���9"�mK ~�.′5 ' }37  '  J�k
��"1360    &" ��U�kM �k	,

r4 sX
 #"&4 %��;
"   ��k,& �# 2kEX1, B�" %"�� ' r4 .

��-P"    Zk 3 Q�	kOM�� �kM Q�NK Z 3 2��! ' +v	
" %��

Q�	OM�� �# T�)! 2M 2( ;
"  +k, %'� +/)k!��M Q4 %��-

 2!U�
 +/)!��M B��!��, .)�#271 +-�,  �)k� >�"�/ �	,

 ;�")kk� ' �#�kkM +,�kk8 Bkk� J�kk! &" 2kkEX1, c�kk3 .;kk
"

c�3 ���\. +*��	*8" )EC(1 #')W52/0  �M u1��& +
#

 .;
" yM�, �	,pH  #')W �# c�33/7   �# Q4 +k84 �#�, '

 #')W8/0  )[�#;
"  $�#"&�
CK)1377.(  

I-. &" 2!�/ ;
� J�"�k, &�� %��  2kG!��2  2kR-� :S,�k�3$ 

Q"�#�,�M4 P 5�� '>�5 ) +1
�( �#"�!�3 &"Asteraceae $(

B���kkk��)��6  TU�kkkEM �#"�!�kkk3 &" )Fabaceae �# ' (

+��M'�7 V�M I-. $8 ' +*� � I-.9    Q��,)k1/ �#"�!�k3 &"

)Poaceae  2kk-W�, �# Q�kk���/ Bkk�" .)!)kk� r�kkR	!" (10 

+�)-/ )[�# �3"'" �# 2G!�� 2.��,  ��, ��� S�"'" ' #"#�3

 +	!�k
 Z� &" +9#�\� >'� 2M     ykXP c�k3 sXk
 %�k	,

.)!)� 2!��!  2k.��, sX
 S( &" %��/  )k� ��kG!"  �")kE, .

��Nl &" 5�M 2!�/ �� &" �)� ;�"#�M 29�-.   #�kM ��/�-�(

Q4 &" +��! 2($   T)k,72     �# o���E	kO, 2k.��, �# ;.�k


2	9�/ �"�P #"&4 %"�� ~�C, ' #�3 $Q)� Z 3 &" u� ' 

og,�(  e�-R,�   2k9�-. &" �k��# 5kRM .)  k� %�k�  %"�kM �&�

 �&")kk!" ' +("��Rkk��3 B�kk�C�  2kkM Zkk 3 �#�kk, %�kk�/

  %"�kM �"�*� 2
 +���/ 2!�/ �� &" .)!)� SE	1, ��� ��,&4

 +������ T���(�� B��C� ' +("��3 >�3 T� ��,&4 ��G!"

)� 2	9�/ �i! �#.  

                                                           
1. Electrical conductivity 
2. Medicago sativa 
3. Acroptilon repens 
4. Achillea millefolium 
5. Crepis sancta 
6. Melilotus officinalis (L.) Pall. 
7. Alopecurus myosuroides 
8. Dactylis glomerata 
9. Bromus tectorum 

 

 2!��! +������ T���(��>'� �M ��%�� (1990)  AOAC 

)� B��C�.  Z 3 �#�, )[�# �#�
	
" �M &" Q'4105 

 T), 2M 2K�#24 ) ��3 B�a�'�� )[�# $;.�
CP(  �M

 &" �")-G( >'��"� 2!��! Q7'�	�! )[�# 2�
�F, $��

) ��3 +M�lEE $2-O(�
 ���	
# &" �#�
	
" �M ( H��8"

�# ��-F,�! c���)11( +d13 )NDF (" ' �# ��-F,�! H��8

c���)11( ) %)�
"ADF (2-�
' 2M  ' ��*!4 ���	
#

2O�(�&")!" Q4 z�\R, %�� ' +
���) )� %��/

 $Q"��*��1388.(  

�! )1

�/ _�� 2
 #")C�  Q&' B��!��, �M ��P4±47 

(�# 2( ��/�-�  +1
 21,"#12  +8"18 %"�M $+���,  B��C�

2!��! +("��R��3 Q"��, �M ' r�R	!" $5��,&4 #��, %��

 �"�P �#�
	
" #��, $�N!4 ;,g
 &" Q�1��h" ��\W.)1	9�/ 

T#�. %"�kM 2	
� '# T), 2M Q")1

�/S�!" ' %��?� -

u
P S3"# �# +�"#& �# .)!)� %�")N�! +*�8�M�	, %��

��'# B�" +h$  sX
 �# (��( ' Z 3 2G!��) 2��� ���K

 %�")N�!(2007) NRC  &" )CM ' s�[ �).' '# �# &'� ��

 ;.�
) �N�8  ' s�[4 �"# ���	3" �# (�N� &" )CM�"�P �� 

2M ��! Z�! �1
 ' r4 .;9�/  _�	
# �# �'"), ��h

.#�M Q")1

�/ 5��,&4 &'� s�[$ 25  ���K S( &" )[�#

 .)� �#"# �"�P Q")1

�/ ���	3" �# ;.�
 Z� T), 2M 2���

+P�M $;.�
 Z� ����" &" u�)� 2	�"#�M ���K �)!�, ' 

 .)� �#"# +�1
�/ T�!"��W 2M ;.�
 ��Nl  T), 2M uv


" &" )CM 2M �")( �� 29�-. 2!�/ 2
 &" $+�1
�/ T�.�
 ����

 �")E,100  &" Z� �� ��34 �# +9#�\� ��h 2M ��/

 �i! ;F� Q"��W 2E�P# ^1� +h ' )� 2	R�� Q")1

�/

u� $Q�,& T), ����" �M .;9�/ �"�Py�K c"��3 �)!�, -

 Q"��W �� 2M Q4 ���!# 2M .)� B�&�� ' %�'420  2E�P#

 .)� �#"# +�k1
�/+�1
�/ &" )CM$ 29�-. ���M'# 2M ��

 �")E,100  Q")1

�/ ���	3" �# 2E�P# ^1�  T), 2M ' ��/

+P�M �")E, $Q�,& ����" �M .;9�/ �"�Py�K �N!4 �)!�, ' %�'4

 .)� �"�*� ��! ��
 ��M %"�M S�. B�" .)!)� B�&�� 2!�/")K

2!�/ 2M 5��,&4 ��G!" ��F!$��
 2-W�, Q���� �# 2( #�M %" 

 .)� �#"# Q")1k

�/ &" �")k( �� 2M 29�-. 2!�/ 2
 ��

5��,&4 ����" &" u�$ 75 �)� �#"# ]�\R� 29�-. )[�# 

 ]3�� uv
 .;9�/ �"�P Q"��W ���	3" �# 2!"&'�" Q"��,

T), ����( �# c"��3 H�\,"  ��STIR  &" �#�
	
" �M

 2�
�F, ��& ��,�9�) )Romney and Gill, 1998(:  
STIR(gDM/min)=W1-W2/T 
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W1= c"��3 2�8'" (��/) Z 3 �#�, Q&'  

W2= ukk� Q&' &" ukk� c"��kk3 �)kk!�,5  2kk�?m� 2kkE�P#

Q")1

�/  

T= !�,& T),+      �"�kP Q")1
k
�/ ��k�	3" �# c"��k3 2(

+,#��/ )�M  `OW2E�P#(   

�#"# %��,4 2��G� %"�M   &" >'� Bk�" �# �)kk,4 ;
)M %��

2�'�GLM  ��! ) %��k,4 �"�9"2003( SAS    2kO��E, %"�kM '

  2k1,"# )k1l Q�,&4 &" + ��,&4 T�
[ 2�� �# B��!��, %"

 ���	W" sX
 �# B*!"#05/0  .)k� �#�
	
"    �k(w 2kM �&U

�#"# ���� 2( ;
"  �kM +("��Rk��3 &" S[�W %��   _�k
"

.)!)� s�F\� Z 3 �#�,  

) �f� SM�P Z 3 �#�, )[�#DMD2XM"� &" ((1984) 

Fonnesbeck ),4 ;
)M: 

DMD1 =(88.9-0.779)×ADF 

) +9�\, Z 3 �#�, Q"��,DMI) ��& 2XM"� &" (Moore 

at al., 2002( :),4 ;
)M  
DMI 2=120/NDF 

) +�O�8�M�	, %7�!" Q"��,ME �)� �(w �M"'� _�
" �M (

�# )1990 (ARC  2�
�F,�): 
ME3(Mj/kgDM)=0.17 DDM – 2 

 T�.gh">'� &" S[�W2��G� %��  +������2-�
' 2M 

2�'� GLM ��!�"�9" )2003 (SAS  og,�( ��h `8�P �#

 +9#�\�)!)� 2��G� .  
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�')K 1 - �2G1
"�9 ' +������ T���(�2�?m� %�� %"29�-.%�� +
��M #��, 
Table 1. Chemical composition and nutritional parameters of studied forages 

DMD  DMI ME  ADF  NDF  EE  CP  ASH  DM Species  

70.3bc 3.38b  9.95bc  23.86bc  35.48 f  6.1e  14.30a  5.95d  87.52c  M. sativa 
70.54b  3.55a  9.99b  23.55c  33.76g  7.48c  13.28b  7.09c  87.96c  M. officinalis 

69.1c 3.10d  9.74c  25.41b  38.74 d  3.49f  10.28de  7.5c  86.76c  A. millefolium 

73.71a 3.26c  10.53a  19.49d  36.77e  9.08b  13.24b  5.85 d  92.24b  A. repens  

66.43d 2.6e  9.29d  28.83a  45.09c  7.12cde  9.53e  6.9c  87.71c  C. sancta 

67.2d 2.06 g  9.42d  27.85a  58.35a  7.36cd  11.32c  10.42 b  93.33ab  D. glomerata 
67.12 d 2.04 g  9.41 d  27.95 a  85.70 a  10.9 a  8.36 f  11.83a  93.58a  A.myosuroides 

66.89d 2.18f  9.29d  28.25a  54.89b  6.32de  9.90e  7.52c  92.47ab  B. tectorum 

0.258 0.011  0.043  0.573  0.325  0.348  0.182  0.314  0.410  SEM 
0.2134 0.0004 0.2126 0.2137 0.0002 0.5965 0.0306 0.0397 0.0177 P value 

a-g Means within the same column with different superscript letters were significantly different (P<0.05) 

�')K 2 - 2G1
"�9 ' +������ `�(��2�?m� %��29�-. �#"�!�3 %"+
��M #��, %��  B��!��,)± (���C, H"�F!"  
Table 2. Chemical composition and nutritional parameters of studied forages (mean±SD) 

P value  SEM  Asteraceae  Poaceae  Fabaceae  Parameter / Family  

0.0177  0.574  2.71 b±88.9  93.3±0.53 a 0.17 b±87.4  DM (%)  
0.0397  0.468  0.73 b±6.7  9.9±2.04 a 0.62 b±6.5  Ash (%DM)  
0.0306  0.494  1.70 b±11  9.8±1.3 b .062 a±13.9  CP (%DM)  

0.5965  0.737  2.4±6.5  5.2±2.2 0.75±6.7  EE (%DM)  

0.0002  0.944  3.8 b±40.2 57.3±1.8 a 0.97 b±34.06  NDF (%DM)  

0.2137  0.912  4.1±24.5  28±1.2 0.38±23.7  ADF (%DM)  

0.2126  0.120  0.54±9.8  9.4±0.16 0.05±9.9  ME ( MJ/kgDM)  

0.0004  0.064  0.27 b±3  0.07 c±2  0.09 a±3.4  DMI(kg) 
0.2134 0.71 0.3 a±69.7  0.98 a±67  0.3 a ±70.4  DMD(%)  

a-c Means within the same row with different superscript letters were significantly different (P<0.05) 
DMI: Dry matter intake (calculated from DMI=120/NDF ) 
DMD: Dry matter digestibility (calculated from DMD =(88.9-0.779)×ADF 
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�')K 3 -  +("��R��3 Q"��,. +�O!29�-�M �&�� ' Z 3 T��[ 2M 2C8�X, #��, %��  _�
"STIR (Z 3 �#�, )[�#)*  

Table 3. Relative palatability of studied forages as dried and fresh based on STIR (% dry matter)* 

  Relative palatability            
Fresh  Dried        Family  Species    
100  100        Fabaceae  M. sativa 

88.52bc  96.84bc          M. officinalis 

93.15bc  90.40 cd        Asteraceae  A. millefolium 

107.72 b  108.06 a          A. repens 

82.33 c  88.23 d          C.  sancta 

101.76 b  87.05 d        Poaceae  D.  glomerata 
135.33 a  92.56 cd          A.myosuroides 

106.18 b  90.03 cd          B.  tectorum 

0.272  0.354          SEM 
0.0001  0.0001          P Value 

* Alfalfa forage with 100% palatability considered as a reference species. 
a-d Means within the same column with different superscript letters were significantly different (P<0.05) 

  

  

  

Fig. 1. Comparison of studied forage palatability as dried and fresh  
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Table 4. Correlation coefficients between palatability and chemical components of studied forage*  
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CP 
-0.688 

P=0.058 
- 0.674 

P=0.066  
-0.209 

P=0.617 
-0.011 

P=0.977 
0.641 

P= 0.086  

NDF 
0.753 

P=0.030 
0.528 

P=0.178 
0.031 
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P=0.014 

ADF 
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0.944 

P=0.000 

DM 
0.707 
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EE 
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Abstract 

The aim of present study was to evaluate nutritive value of seven species of alfalfa weeds and comparison with 
alfalfa. The studied forages were: Crepis sancta, Achillea millefolium and Acroptilon repens from Asteraceae 
family, Medicago sativa (Alfalfa) and Melilotus officinalis (L.) Pall. From Fabaceae family and Bromus 
tectorum, Dactylis glomerata and Alopecurus myosuroides from poaceae family. Samples were collected during 
10% blooming of the alfalfa field and divided in two parts, one part sun dried in the field for 72 hours and the 
other part used as fresh for palatability test. Chemical compositions were determined using common methods 
and Short Term Intake Rate (STIR) method was used for palatability test. The results showed that chemical 
compositions of samples were significantly different (P<0.05). Alfalfa hay and Alopecurus myosuroides had the 
highest and lowest crude protein (14.30 vs 8.36% DM, respectively) (P<0.05). Alopecurus myosuroides and 
Melilotus officinalis (L.) Pall. had the highest and lowest NDF content (58.70 vs 33.76% DM, respectively) 
(P<0.05). Crepis sancta and Acroptilon repens had the highest and lowest ADF content (28.83 vs 19.49% DM, 
respectively) (P<0.05). Acroptilon repens had the highest predicted metabolizable energy and digestible dry 
matter (P<0.05). Poaceae family weeds had the highest relative palatability as fresh forage, however, they had 
least relative palatability as dried form as well (P<0.05). It is concluded that the differences in chemical 
composition and palatability between alfalfa and weed forages should be considered in ration formulation. 

Keywords: Nutritive value, Asteraceae, Palatability, Weed, Forage quality  
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