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Abstract
Spraying of urea solution (0.1g/ml) in water to wheat straw at a concentration of 40 g/kg resulted in two-fold increase in protein content of straw.
Feeding of urea-treated straw to camels significantly increased weight gain compared to camels fed on straw only. Lack of adverse effect of feeding
urea on liver, heart and muscle-specific enzymes suggested that feeding urea at this concentration could be tolerated.

Key words: Camel, urea-treated, wheat straw, enzyme

Introduction

Chemical treatment to improve the nutritive value of poor quality
roughage has been proposed for enhancing greater and improved
use. Sodium hydroxide was the first chemical used but is no longer
recommended ®. Treatment of low quality roughage with ammonia
has been effectively tested in Scandinavian countries !°.

Unfortunately, the latter method of treatment cannot be applied in
many countries due to the lack of infrastructure for delivering
anhydrous ammonia. Alternative treatment of poor quality

roughage with urea, which is converted to ammonia, has been
proposed by many researchers " >*° Wheat straw is the most
abundant agricultural residue in Saudi Arabia. It is widely used as
cheap source of bulk feed to ruminants. The feed value of wheat
straw is, however, limited by its low available energy, low protein,
minerals and vitamins 7. It is now established practice in some
parts of the world to upgrade the protein content of low quality
roughage by urea treatment °'2. Spraying layers of the straw with
urea solution of known concentration achieves the process of
upgrading nitrogen content of poor roughages. Treated straw is
subsequently stored under anaerobic conditions at temperatures
between 30-60°C for variable durations. This promotes ureolysis
and the release of ammonia gas. Some ammonia combines with
the plant cell wall but most of it evaporates. There are conflicting
reports about the optimal straw:water:urea ratios (urea treatment
level) and optimal ureolysis period that would result in the highest
crude protein content in treated straw '2. These technologies have
now been adopted in Saudi Arabia !. The objective of the study is
to investigate the effect of feeding urea-treated wheat straw in
young camels on body weight gain and plasma metabolites.

Materials and Methods
Wheat straw samples, weighing 3 kg each, were sprayed with
urea solution (obtained by dissolving 5 g of urea in 40 ml of water)
at 40 ml/100 g of straw. The urea-treated straw was then kept in
air-tight container for 8 weeks !.
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Young camels at point of weaning were used in the study. Ten
animals were divided into two groups. Group 1 animals were given
daily 2 kg wheat straw, 2 kg Rhoda’s grass and 2 kg concentrate.
Group 2 animals were given daily 2 kg urea-treated wheat straw,
2 kg Rhoda’s grass and 2 kg concentrate. Feedlot performance
was estimated. Animals were housed individually in separate 4 x 4
pens. Animals were weighed every weak. Water and salt licks
were available at all times of the trial period. Serum concentration
of cholesterol and triacylglycerol and activities of aspartate
aminotransferase, alkaline phosphatase, gamma glutamyl
transferase and lactic dehydrogenase were determined by
commercial kits. Chi-square was used to test the significance of
difference. All statistical analysis followed the procedure of the
Statistical Analysis System Institute '3,

Results and Discussion

The crude protein content of urea-treated straw was significantly
(P<0.05) higher than that of untreated wheat straw (Table 1). This
is in agreement with the findings of many workers 24
Hadjipanayiotou et al.  reported 3.29-fold increase in crude protein
for barley straw as a result of urea treatment. In this study, there
was two-fold increase in crude protein of treated wheat straw as a
result of ammoniation. The discrepancy between these studies in
the magnitude of response to ammoniation of straw may be due to
genetic causes, degree of soil fertilization and condition of urea
treatment.

The feedlot performance is presented in Table 2. The average
body weight gain of camels fed on urea-treated straw was
significantly (P<0.05) greater than that of camels fed on straw.
Feeding ammoniated straw to growing bulls, dairy cows, steers,
heifers and goats resulted in positive responses >°.
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Table 1. Chemical analysis of feed used in the experiment.

Variable (%) Concentrate  Untreated straw  Urea-treated straw
Dry matter 91.8 73.0 72.0
Fibre 7.02 30.02 30.02
Crude protein 14.8 6.8 13.5
Fat 3.64 0.84 1.34
Ash 6.76 15.86 11.96

Feeding of urea-treated straw to camels did not affect the activities
of enzymes studied (Table 3). Aspartate aminotransferase, alkaline
phosphatase and gamma glutamyl transferase are indices of liver
damage °. Increased lactic dehydrogenase is an indication of
cardiac and skeletal muscle injury 8. Likewise serum cholesterol
and triacylglycerol did not increase in animals fed urea-treated
straw suggesting that feeding of urea at this level could be tolerated
in these camels. However, ammonia and urea nitrogen did increase
signficantly (P<0.05) due to consumption of urea. Exceeding in
serum threshold of urea may result in toxicity by urea and or
ammonia in these animals.

Table 2. Feedlot performance of camels fed urea-treated

straw (mean £SD).
Item Untreated straw  Urea-treated straw
Initial body weight (kg) 107+7 105+7
Final body weight (kg) 125+9 145+8
Body weight gain (g/day) 60016 1333+26

Table 3. Serum metabolites and enzymes at the end of trial in
control and urea-treated straw camels (mean + SD).

Parameter Control Urea-treated straw
Ammonia nitrogen (ug/100 ml) 288+16 420+20%*
Urea nitrogen (mg/100 ml) 38+7 48+6*
Cholesterol (mg/dl) 50+5 52+6
Triacylglycerol (mg/dl) 16£3 18+2
Creatinine (umol/l) 100£11 110£10
Gamma glutamy] transferase (ug/l) 2043 2242
Alkaline phosphatase (ug/1) 6245 656
Aspartate aminotransferase (U/1) 5545 52+6
Lactic dehydrogenase (ug/l) 200£12 210£14
*P<0.05

Acknowledgements

The author would like to thank the Deanship of Scientific Research
and SABIC for financial support.

References

'Al-Shami, S.A. and Al-Sultan, S.I. 2006. Effect of treating wheat straw
with urea on its crude protein content. Journal Animal Veterinary
Advance.

*Cloete, S.W.P. and Kritzinger, N.M. 1985. A laboratory assessment of
various treatment conditions affecting ammoniation of wheat straw
by urea. The effect of physical form, moisture level and prolonged
treatment period. South African Journal of Animal Science 15:17-141.

3Cornelius, C.E. 1989. Liver function. In Kaneko, J.J. (ed.). Clinical
Biochemistry of Domestic Animals. 4" edn, Academic Press, San Diego,
U.S.A., pp. 364-397.

“Dias-da-Silva, A.A. and Sundstel, F. 1986. Urea as a source of ammonia
for improving the nutritive value of wheat straw. Animal Feed Science
and Technology 14:67-79.

SHadjipanayiotou, M. and Economides, S. 1997. Assessment of various
treatments conditions affecting the ammoniation of long straw with
urea. Livestock Research for Rural Development 9(5),http://
www.cipav.org.co/ Irrd/lrrd9/5/milt952.htm.

Journal of Food, Agriculture & Environment, Vol.5 (2), April 2007

°Hadjipanayiotou, M., Verhaege, L., Kronfoleh, A.R., Labban, L.M.,
Shurabi, A., Amin, A., Merawi, A.R., Harries, A.K., Houssein, M.,
Malik, G. and Dassouki, M. 1993. Feeding ammoniated straw to cattle
in Syria. Livestock Research for Rural Development 5(3), http://
www.cipav.org.co/Irrd5/3/Syria.htm.

"Mange, M. 2000. Recent trends in upgrading and utilization of crop
residue for animal feeding. Proceeding Workshop on Improved
Utilization of By-Products for Animal Feeding in Vietnam. NUFU
PROJECT-3/2000. sp_Pape/spec 5 4 2001 23.htm.

8Murray, R.K., Granner, D.K., Mayes, P.A. and Rodwell, V.W. 1990.
Harper’s Biochemistry. 22™ edn, Appleton and Lange, East Norwalk,
CT.

’Saaddullah, M., Haque, M. and Dolberg, F. 1981. Effectivenes of
ammonia-treated straw in feeding of dairy cows and growing cattle.
Agric. and Envir. 6:267-271.

Sundstel, F., Coxworth, E. and Mowat, D.N. 1978. Improving the
nutritive value of straw and other low quality roughage by treatment
with ammonia. Wld Animal Rev. 26:13-21.

"Verma, M.L. 1982. Chemical treatment of straw. Paper presented at
the Seminar on Maximum Livestock Production on Minimum Land.
Bangladesh Agriculture University, Feb.1981, 2-5.

2Chenost, M. and Kayouli, C. 1997. Roughage utilization in warm
climates. FAO Animal Production and Health Paper 135.Food and
Agriculture Organization of the United Nations, Rome.

BSAS Institute Inc. 1990. SAS Procedures Guide, Version 6, 3" edn.

203




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /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 false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /LeaveColorUnchanged
  /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 true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /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 ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /FRA <>
    /ENU (Use these settings to create PDF documents with higher image resolution for improved printing quality. The PDF documents can be opened with Acrobat and Reader 5.0 and later.)
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308000200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e30593002537052376642306e753b8cea3092670059279650306b4fdd306430533068304c3067304d307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e30593002>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


