
# 560 Effect of starch level and straw intake on animal performance, rumen
wall characteristics and liver abscesses in intensively fed Friesian bulls

Kirstine F. Jørgensen, Susanne B. Larsen, Henning Refsgaard Andersen and Mogens Vestergaard

Danish Institute of Agricultural Sciences, Department of Animal Nutrition and Physiology,
Research Centre Foulum, P.O. Box 50, DK-8830 Tjele, Denmark

1 Introduction
The average level of liver abscesses among Danish young bulls 
is 11%. In relation to productivity and not least animal welfare
the focus on how to reduce the level has increased in recent 
years. In 2003 the main Danish abattoirs introduced an 
economical penalty to each bull having liver abscesses.

Traditionally beef production in Denmark is carried out by 
feeding high amount of concentrates and low amount of 
roughage to dairy bull calves. Liver abscesses are mainly 
considered related to rumen acidosis and rumen 
parakeratosis, which is normally seen under such feeding 
regimes. In Denmark, antibiotics are not allowed as a 
preventive treatment against liver abscesses. Therefore it is 
important to find other ways to reduce the occurrence of 
rumen acidosis and the frequency of liver abscesses. 4 Results and Discussion

Feed intake was significantly higher with the low than the 
high starch concentrate. However, due to a lower energy 
content the daily energy intake was not different. Mixing 
molasses in the straw increased straw intake by 60 
percentage. Straw intake was also affected by the 
concentrate type with a higher straw intake when feeding 
the low starch concentrate (Table 1).
Total daily net energy intake (NEI) and average daily gain 
(ADG) were not different between the treatment groups. 
However the bulls fed a low starch concentrate had a lower 
feed conversion rate (FCR).

Figure 1: Hyperemic area of the rumen wall of a bull fed concentrate and straw
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2 Objectives
To investigate the effects of a reduced starch content and an 
increased straw intake on
• Performance
• Feed intake
• Damages to the rumen wall
• Liver abscesses
in intensively fattened young HF bulls

3 Material and Methods
Two repeated trials were conducted with 2x48 Danish Holstein 
Friesian bulls (146 ± 24 kg LW) allocated to four treatment 
groups in a 2x2 factorial design. 

The bulls were fed either a high starch (high) or a low starch 
(low) concentrate. In the low concentrate 25 % of the wheat in 
the high concentrate was replaced by dried sugar beet pulp 
(20 %) and high quality grasspellets (8%). The starch level was 
39.1 and 24.3% (wt) and the energy content was 104.4 and 99.3 
Scandinavian Feed Unit (SFU)/100 kg feed for the high and low
starch concentrate, respectively.

For each type of concentrate the bulls were fed either chopped 
barley straw (S) or chopped barley straw containing 25% (wt) 
sugar beet molasses (Sm) as roughage. Feeds were available 
ad libitum and individual feed intake was recorded 
automatically by Insentec® Feed System. 

The bulls were slaughtered at 11.3 months of age weighing 440 
± 39 kg LW. At slaughter the rumen wall and liver were 
examined and a macroscopic evaluation was carried out. 
Statistical analysis of variance was performed by using the 
GLM procedure of SAS.

Figure 2: Average  ruminal wall score. A higher score corresponds to more 
damage to the rumen wall

5 Conclusion
The low starch concentrate
• did not depress growth rate
• resulted in a higher concentrate intake and lower feed 

conversion rate
• reduced liver abscesses and rumen wall damage

The higher straw intake
• did not depress performance
• reduced the rumen wall damage
• did not reduce liver abscesses

1) roughage inclusive molasses 2) roughage exclusive molasses 3) NEI= Net Energy Intake 
(Scandinavian Feed Unit)  4)FCR= Feed Conversion Rate (SFU/kg gain) 5) *P<0.05 **P<0.01 *** P<0.00.1
Different  characters indicates a difference at p<0.01 

Table 1: Feed intake, energy intake, daily gain, feed conversion rate and percentage 

of liver abscesses

Bulls fed the low starch concentrate had a lower frequency of 
liver abscesses. This effect was mainly found the first year 
(2001). The low starch concentrate improved the rumen wall 
condition the first year, but had no effect the second year. 
The higher straw intake did not affect the frequency of liver 
abscesses even though it reduced rumen wall damages both 
years (Figure 1). These relations may be influenced by the 
fact that the macroscopic rumen wall evaluation is carried 
out at slaughter whereas the liver abscesses may have 
established at an earlier stage in the bull’s life.

 Feed rations 
Concentrate  (CONC) High starch Low starch 

P 5) 

Roughage (ROUG) S Sm S Sm CONC ROUG
# animals 20 22 21 22   

CONC intake,  
kg per day 6.48a 6.44a  7.07b 6.67a * *  0.10 

ROUG intake,  
kg per day1) 0.51a 1.15b 0.60a 1.23b *  * * *  

Straw intake,  
kg per day2) 0.51a 0.87b 0.60a 0.92b * *  * * *  

NEI3) per day 6.86 7.11 7.14 7.03 0.53 0.60 
ADG, g per day 1399 1430 1390 1351 0.13 0.87 
FCR4) 4.94a 4.99a 5.14a 5.23b * *  0.33 
Liver abscess, % 20.0 22.7 9.5 0 *  0.65 
 




3 Material and Methods

Two repeated trials were conducted with 2x48 Danish Holstein Friesian bulls (146 ± 24 kg LW) allocated to four treatment groups in a 2x2 factorial design. 

 

The bulls were fed either a high starch (high) or a low starch (low) concentrate. In the low concentrate 25 % of the wheat in the high concentrate was replaced by dried sugar beet pulp (20 %) and high quality grasspellets (8%). The starch level was 39.1 and 24.3% (wt) and the energy content was 104.4 and 99.3 Scandinavian Feed Unit (SFU)/100 kg feed for the high and low starch concentrate, respectively. 



For each type of concentrate the bulls were fed either chopped barley straw (S) or chopped barley straw containing 25% (wt) sugar beet molasses (Sm) as roughage. Feeds were available ad libitum and individual feed intake was recorded automatically by Insentec® Feed System. 



The bulls were slaughtered at 11.3 months of age weighing 440 ± 39 kg LW. At slaughter the rumen wall and liver were examined and a macroscopic evaluation was carried out. Statistical analysis of variance was performed by using the GLM procedure of SAS.

4 Results and Discussion

Feed intake was significantly higher with the low than the high starch concentrate. However, due to a lower energy content the daily energy intake was not different. Mixing molasses in the straw increased straw intake by 60 percentage. Straw intake was also affected by the concentrate type with a higher straw intake when feeding the low starch concentrate (Table 1).

Total daily net energy intake (NEI) and average daily gain (ADG) were not different between the treatment groups. However the bulls fed a low starch concentrate had a lower feed conversion rate (FCR).
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2 Objectives

To investigate the effects of a reduced starch content and an increased straw intake on

		 Performance

		 Feed intake

		 Damages to the rumen wall

		 Liver abscesses



in intensively fattened young HF bulls

5 Conclusion 

The low starch concentrate

		did not depress growth rate

		resulted in a higher concentrate intake and lower feed conversion rate

		reduced liver abscesses and rumen wall damage





The higher straw intake

		did not depress performance

		reduced the rumen wall damage

		did not reduce liver abscesses



Figure 2: Average  ruminal wall score. A higher score corresponds to more damage to the rumen wall 

1) roughage inclusive molasses 2) roughage exclusive molasses 3) NEI= Net Energy Intake (Scandinavian Feed Unit)  4)FCR= Feed Conversion Rate (SFU/kg gain)  5) *P<0.05 **P<0.01 *** P<0.00.1 Different  characters indicates a difference at p<0.01 

Table 1: Feed intake, energy intake, daily gain, feed conversion rate and percentage of liver abscesses   

Bulls fed the low starch concentrate had a lower frequency of liver abscesses. This effect was mainly found the first year (2001). The low starch concentrate improved the rumen wall condition the first year, but had no effect the second year. The higher straw intake did not affect the frequency of liver abscesses even though it reduced rumen wall damages both years (Figure 1). These relations may be influenced by the fact that the macroscopic rumen wall evaluation is carried out at slaughter whereas the liver abscesses may have established at an earlier stage in the bull’s life.

1 Introduction

The average level of liver abscesses among Danish young bulls is 11%. In relation to productivity and not least animal welfare the focus on how to reduce the level has increased in recent years. In 2003 the main Danish abattoirs introduced an economical penalty to each bull having liver abscesses.



Traditionally beef production in Denmark is carried out by feeding high amount of concentrates and low amount of roughage to dairy bull calves. Liver abscesses are mainly considered related to rumen acidosis and rumen parakeratosis, which is normally seen under such feeding regimes. In Denmark, antibiotics are not allowed as a preventive treatment against liver abscesses. Therefore it is important to find other ways to reduce the occurrence of rumen acidosis and the frequency of liver abscesses.
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Figure 1: Hyperemic area of the rumen wall of a bull fed concentrate and straw
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 Feed rations   Concentrate  (CONC)  High starch  Low starch  P   5)   Roughage (ROUG)  S  Sm  S  Sm  CONC  ROUG   # animals  20  22  21  22     CONC intake,    kg per day  6.48 a  6.44 a    7.07 b  6.67 a  **  0.10   ROUG intake,    kg per day 1)  0.51 a  1.15 b  0.60 a  1.23 b  *  ***   Straw intake,     kg per day 2)  0.51 a  0.87 b  0.60 a  0.92 b  **  ***   NEI 3)  per day  6.86  7.11  7.14  7.03  0.53  0.60   ADG, g per day  1399  1430  1390  1351  0.13  0.87   FCR 4)  4.94 a  4.99 a  5.14 a  5.23 b  **  0.33   Liver abscess, %  20.0  22.7  9.5  0  *  0.65    








Afd. for Husdyrernæring�
KTJ LBposter_EAAP3.ppt�



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (None)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket true
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /sRGB
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /SyntheticBoldness 1.00
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo false
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
    /Arial-Black
    /Arial-BlackItalic
    /Arial-BoldItalicMT
    /Arial-BoldMT
    /Arial-ItalicMT
    /ArialMT
    /ArialNarrow
    /ArialNarrow-Bold
    /ArialNarrow-BoldItalic
    /ArialNarrow-Italic
    /ArialUnicodeMS
    /CenturyGothic
    /CenturyGothic-Bold
    /CenturyGothic-BoldItalic
    /CenturyGothic-Italic
    /CourierNewPS-BoldItalicMT
    /CourierNewPS-BoldMT
    /CourierNewPS-ItalicMT
    /CourierNewPSMT
    /Georgia
    /Georgia-Bold
    /Georgia-BoldItalic
    /Georgia-Italic
    /Impact
    /LucidaConsole
    /Tahoma
    /Tahoma-Bold
    /TimesNewRomanMT-ExtraBold
    /TimesNewRomanPS-BoldItalicMT
    /TimesNewRomanPS-BoldMT
    /TimesNewRomanPS-ItalicMT
    /TimesNewRomanPSMT
    /Trebuchet-BoldItalic
    /TrebuchetMS
    /TrebuchetMS-Bold
    /TrebuchetMS-Italic
    /Verdana
    /Verdana-Bold
    /Verdana-BoldItalic
    /Verdana-Italic
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Average
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 300
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects true
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /Description <<
    /ENU (Use these settings to create PDF documents suitable for reliable viewing and printing of business documents. The PDF documents can be opened with Acrobat and Reader 5.0 and later.)
    /JPN <FEFF3053306e8a2d5b9a306f300130d330b830cd30b9658766f8306e8868793a304a3088307353705237306b90693057305f00200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e30593002>
    /DEU <>
    /FRA <>
    /PTB <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
    /KOR <FEFFc5c5bb34c6a90020bb38c11cb97c0020ac80d1a0d558ace00020c778c1c4d558b2940020b3700020c801d569d55c00200050004400460020bb38c11cb97c0020b9ccb4e4b824ba740020c7740020c124c815c7440020c0acc6a9d558c2edc2dcc624002e0020c7740020c124c815c7440020c0acc6a9d558c5ec0020b9ccb4e000200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /CHS <FEFF4f7f75288fd94e9b8bbe7f6e521b5efa76840020005000440046002065876863ff0c9002540875284e8e55464e1a65876863ff0c53ef4ee553ef9760573067e5770b548c6253537030028be5002000500044004600206587686353ef4ee54f7f752800200020004100630072006f00620061007400204e0e002000520065006100640065007200200035002e00300020548c66f49ad87248672c62535f003002>
    /CHT <FEFF4f7f752890194e9b8a2d5b9a5efa7acb76840020005000440046002065874ef69069752865bc6aa28996548c521753705546696d65874ef63002005000440046002065874ef653ef4ee54f7f75280020004100630072006f0062006100740020548c002000520065006100640065007200200035002e0030002053ca66f465b07248672c4f86958b555f3002>
    /DAN <>
  >>
>> setdistillerparams
<<
  /HWResolution [600 600]
  /PageSize [2466.142 3401.575]
>> setpagedevice


	Archived at http://orgprints: 
	org/00003931: Archived at http://orgprints.org/00003931



