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Table 1. Ingredient and chemical composition of experimental diets 

Diet ingredients (%)  
Alfalfa 
Barley 
Wheat bran 
Calcium carbonate 
Salt 

30 
56 
13 
0.7 
0.3 

Chemical composition  

Dry Matter (%) 
Organic matter (%) 
Energy (Mcal/kg) 
Crude protein (%) 
Neutral detergent fiber (%) 
Acid detergent fiber (%) 
Ash (%) 

90.6 
89 
2.5 

14.33 
29 
18 
6.9 
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%�(6# '4���<� ml 240 '<D�5 ml 12/0 %�(6# ��+A# �&-
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 4� ���C!����Zw& -�\3 4�M 3� (�Z&� '95<& %5  34��=

 .(�  
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��@# - (� F7K 
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��\�<  4�M (�S�B� ?�,�� 
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.(� ���C!�� 4�M (�S�B H- � <��RB (�- u�/�B  
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P = b (1 – e –ct)  
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 q"�� '3(�S�B 4�M �=�&PF  .F�� �(� <!*�5  

�@# ._�- � <!�& <��PF :�*� :�#(�� :��5 9���� �(�=�

F�� %5-<)�# 9�UB-<� �!��'  �X�  & ��6# 9��  5

  5 F7Z� 4�M (�S�B J</ �(� �T= m��" 4� 3<!*�5

) F�� �(� %5-<)�# 9�UB-<� �!��Salam et al., 2010 .(

����� :��5 9�@@A# 9��x�= q"�� ����D�  & (��PF 

:�*� :�#(�� ��7X5 �(�=�) F�� <��RBBlummel et al., 

                                                           

1. Lavandulaofficinalis 
2. Solidagovirga-aurea 
3. Equisetum arvense 
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1997 �(@# ����D� %D<8 4� .(PF  ���B �5  Z��@# �

:�#��= N�S�  5 ed��!\� '(=��4$ 34��� - 3k<�� :(� �

 %������ ?�7�&<B %"<5 ��[- <K� �  7�)� � 9�UB-<�

) F�� %�-�� :�=��M � ��[�#JimÈnez-Peralta et al., 

2011.(  )2012 (Norian sarvar and Rozbahan  H��M

 ����D� b[�# <w+M - :�54-�M NM ���M 4� ���C!�� (��<&

PF %# %5-<)�# ���B �!�� :�#(�� -.���  

 �-([2 - (65) 4�M (�S�B 4� 96 F,��  3�#� � 34�� �<�"�39  
(�M ��& <��RB - ( [� �<�"� �(�  7�)� .��# �5

�<�[ �5 �(�  �0LB :�(�C��M3-�\ 3�= %O-4�� %����# NM ���M 
Table 2. Gas production (after 96 h incubation, 39 °C) and fermentation of wheat straw incubated with rumen 

fluid of sheep fed with diets containing Scrophularia striata Boiss 
 

  
 �-([3 - 9�2���# S�B(� �M4  
(�M ��& %6��B�<�[ �5 �(�  �0LB :�(�C��M  7�)� .��# �5 �(� �<�"� 3�=

3-�\ :�#4 � %�-4�� %����# NM ���M  u+!R# 3�=�<�"�34��  
Table 3. Mean of cumulative gas production of wheat straw incubated with rumen fluid of sheep 

fed with diets containing Scrophularia striata Boiss in different times of incubation 
 

6 g/kg DM   3 g/kg DM   Control  Incubation time 
0.13 0.13 0.13 0 
0.25 0.25 0.25 2 
2.74 3.03 2.61 4 
6.26 4.61 5.05 6 
10.34 6.79 9.07 8 
15.06 8.93 15.28 12 
21.38 16.16 25.58 24 
26.96 20.65 34.11 48 
33.73 26.55 41.12 72 
37.87 33.34 48.98 96 

  

 %8 ����  S���& 4�M (�S�B N�Z��!�96  :����5�)�� F,��

 �-�([)4 -5 ( ����� ��	
 	�
��  �5 �(�  �0LB 3�=

[��< �=3 -�\3 3  -6 
<M � &
<M�+�  ^*" ���#NM 

#����% O-4��% �=�& �FD� )05/0<P('  (�S�B ~<� �#�

 F��(� %B-�CB 'u+!R# 3�=���B 9�5 4�M)05/0>P.( 

%O-4�� %����# NM ���M  & F�� ���� :�*� ?�6S�o#  

  

 ����K ?�7�&<B 3-�\ F�S�6D  & F�� 3� %5-<)�#(j

) (���(Bahrami, 2011. ed��!\�  4� ?�7�&<B 9����  <�K�B

3<!&�5 F�6�[ <5 %*=�&�Z���M�-<)�# <��� - �= �=

 NM 3-�\ 3�=���B � 3(�S�B 4�M �=�& b[�#

 .F�� �(� %O-4�� %����#  

Treatment Potential 
of gas 

production 
(ml) 

Gas 
production 
rate (ml/h) 

PF 
(mg/ml) 

Efficiency 
of 

microbial 
biomass 

(%) 

Really 
digested 
organic 
matter 
(mg) 

Microbial biomass 
(mg) 

Control 50.48 a 0.026 a  7.77 c  72 c 227.05 b  162.77 b  

3 g/kg DM 43.16 b  0.017 b 15.03 a  86 a 228.20 b  194.74 a  

6 g/kg DM 42.17 b  0.027 a  10.51 b  79 b 253.85 a  200.72 a  

SEM 1.815  0.0001  0.323  0.004  4.675  3.917  

P-value 0.0283  0.0030  0.0012  0.0004  0.0442  0.0120  

SEM: Standard error of means, Means in column with differing superscripts differ (P<0.05). 
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 3�<5 %&��" %��-�D� ���# '?�6S�o# W��� <5 9��x�=

 4� :�!# (�S�B �=�&�� �Z���)#  �X# (���# %B-�C!# 3�=

� '?�����-<� (�S�B ^�<AB '$-4�B-< :k-(�= (�S�B �=�&

(�S�B ��@!Z# �X# -�(��& %# N�, ':�!# 3�=  (��&

)Castro-Montoyaa et al., 2012 9�� `��!� �5  5�*# .(

 ?�6S�o# � ���#4$Norein sarvar and Rozbahan 

)2013'( 4�M (�S�B :���# �=�&  ��o� 4� ���C!�� �

 �(� H��M (3(�O��-rD ?�7�&<B 3���) <w+M u+!R#

  & �(� H��M ?�6S�o# 4� 3��Z5 � 9��x�= .F��

:$ � ��[�# �<K�# ���# �� %�-�� :�=��M 4� ���C!��  �=

 :����5�)�� %8 � m��" �T= F�+5�_ �=�& b[�#

Garcia-Gonzalez (2005) (�S�B �=�& e�7_�6!# -  4�M

%#.��� )2012 (Norian sarvar and Rozbahan  �

 6S�o#3-�\) :�54 -�M NM u+!R# ��o� 4� ���C!�� 3� 

 H��M - (���� �<_ %�<5 ��# � (3(�O��-rD ?�7�&<B

 3(�S�B 4�M :���# ����D� b[�# :�54 -�M NM  & (��<&

%# �<�[ �-([ `��!� .���3 %# :�*� :�-�D�  & (=�

 NM%�6# <�K�B %O-4�� %����# :���# 3- 3��PF ���# '

 ���B �!�� :�#(�� - %5-<)�# ���B '�(� �T= �6_�- %S$

 F��(� ����  S���& %5-<)�#)05/0>P.(  �  & %S�\ �

 6S�o# b[�# ((�O��-rD 3-�\) <w+M ���M (� :��5 3�

 - %5-<)�# ���B '�!&�D ����*�B�� :���# ����D�

 :�#(��%# �*D� ��>� (�C��M � %5-<)�# ���B �!��-

���2013)  (Norian sarvar and Rozbahan,'  '�#�

Sallam, et al. (2009)  - 9*�-$ ��Q, (��<& H��M

 '(%O-4�� %����# NM �5  5�*# ?�7�&<B 3���)  ���4�

�=�& p,�5 PF %# .���  

 �-([4 -  (65) 4�M (�S�B 4�96 3�#�� 34�� �<�"� F,��39  [�  ����  S���& <��RB - ( �<�"�  7�)� .��# �5 �(�

�<�[ �5 �(�  �0LB :�(�C��M3-�\ 3�= %O-4�� %����# NM ���M  
Table 4. Gas production (after 96 h incubation, 39 °C) and fermentation of soybean meal were incubated with 

rumen fluid of sheep fed with diets containing Scrophularia striata Boiss 

  

 �-([5 -  
(�M ��& %6��B 4�M (�S�B 9�2���#�<�[ �5 �(�  �0LB :�(�C��M  7�)� .��# �5 �(� �<�"�3-�\ 3�=  NM ���M

-4�� %����#O:�#4 � % u+!R# 3�=�<�"� 34��  
Table 5. Mean of cumulative gas production of soybean meal incubated with rumen fluid of sheep fed 

with diets containing Scrophularia striata Boiss in different times of incubation 

                                                    Treatments    
6 g/kg DM  3 g/kg DM  Control  Incubation time 

0.13 0.13 0.13 0 
0.25 0.25 0.25 2 
1.26 0.67 1.71 4 
1.83 1.25 2.72 6 
3.14 2.75 4.97 8 
6.21 5.11 14.47 12 
14.38 14.41 27.54 24 
24.97 18.91 40.09 48 
30.73 25.20 50.98 72 
35.40 29.21 58.48 96 

  

Treatment Potential of gas 
production (ml) 

Gas 
production 
rate (ml/h) 

PF 
(mg/ml) 

Efficiency of 
microbial 

biomass (%) 

Really 
digested 

organic matter 
(mg) 

Microbial 
biomass 

(mg) 

Control 67.19 a  0.019 8.95  74  213.60 160.68  
3 g/kg DM 45.51 b  0.018  10.59  79  216.30  170.39 
6 g/kg DM 35.45 b  0.016  8.80  75  193.50  145.11  

SEM 3.121  0.0016  1.03  0.022  13.86  13.03  
P-value 0.0010  0.4826  0.4873  0.3593  0.5242  0.4761  

SEM: Standard error of means, Means in  column with differing superscripts differ (P<0.05). 
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1. Carduuspycnocephalus 
2. Populustremula 
3. Prunusavium 
4. Quercusrobur 
5. Rheum nobile 
6. Salix caprea 
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 �-([6- �<�[ �5 �(�  �0LB :�(�C��M  7�)� .��# �5 
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Table 6. In vitro digestibility of wheat straw with rumen fluid of sheep fed with diet containing Scrophularia 

striata Boiss 
Treatment Digestibility of dry matter Digestibility of neutral detergent fiber 
Control 58.63  77.00 b  
3 g/kg DM 49.10  80.89 a  
6 g/kg DM 55.26 82.68 a  
SEM 2.77  0.77  
P-value 0.1214  0.0053  

SEM: Standard error of means, Means in column with differing superscripts differ (P<0.05). 

�-([ 7- F�+5�_ �#4$ �T=%=�2*� ��  S���&�� �# �5.� 0LB :�(�C��M  7�)� � [ �5 �(��<� 3�= 3-�\ M��� # NM%���� O-4��%  
Table 7. The in vitro digestibility of soybean meal with rumen fluid sheep fed with diet containing Scrophularia 

striata 
Treatment Digestibility of dry matter 
Control 70.81 b  
3 g/kg DM 83.57 a  
6 g/kg DM 69.69 b  
SEM 2.09  
P-value 0.0059  
SEM: Standard error of means, Means in column with differing superscripts differ (P<0.05). 
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Abstract 

The aim of this experiment was to evaluate the effect of feeding Scrophularia striata on fermentation 
characteristics, gas production and fiber and protein digestibility of Lori- Bakhtiari sheep. In this experiment, 12 
lambs with average weight 30±1.5 kg divided to 3 groups (treatments) and 4 subgroups (replicate) and were fed 
with diets containing 6, 3 and 0.0 (control) g Scrophularia striata /kg DM for one month. In the end of 
experiment, rumen fluid collected from 3 replicates and parameters of fermentation and gas production (after 96 
h) and in vitro digestibility of wheat straw and soybean meal were measured (4 replicates per each). The results 
showed gas production potential of soybean meal (61.19 mL) and straw (50.48 mL) in control treatment was 
more than Scrophularia striata treatments (P<0.05). But fermentative characteristics of soybean meal was not 
affected by treatments (P>0.05). Most of PF and efficiency of microbial biomass of wheat straw was for 3 g/kg 
DM Scrophularia striata (15.03 mg/ml and 86 %, respectively) and most of organic matter digestibility was for 
6 g Scrophularia striata (253.85 mg). Dry matter digestibility of soybean meal (83.57 %) was the greatest in 
treatment containing 3 g/kg DM (P<0.05). Dry matter digestibility of wheat straw was not significant between 
treatments (P>0.05). According to the result, the using of 3 g/kg DM Scrophularia striata in Lori- Bakhtiari 
sheep diet had positive impact on microbial fermentation and digestibility. 
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