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Table1. Chemical composition and in vitro digestibility of Tumbleweed silages enriched by different proportions of urea and molasses 

EDM  (%)  CP  (%)   NDF  (%)  ADF (%) ASH  (%)  EE  (%)  Ca  (%)  P  (%)  DOMD  (%)  OMD  (%)   DMD (%) Treatment 
89.7a 7.3b 46.6a 37.8a 9.7e 2.0 1.12 0.12 49.8 b 55.7b 59.8 b Dry Tumbleweed 
55.2c 7.3b 45.6a 37.8a 10.7cde 2.3 1.10 0.10 51.4ab 57.3ab 62.5ab  Control  
56.1bc 7.4b 42.0ab 34.8ab 11.0cd 2.3 1.20 0.13 54.4ab 60.8ab 64.0ab  U0M5 
57.3bc 8.4b 40.8abc 35.2ab 11.2bc 2.6 1.30 0.13 51.3ab 58.2ab 62.3ab U0M10  
60.0b 12.9a 45.2ab 36.3ab 11.0cd 2.2 1.10 0.10 50.5ab 56.7ab 62.3ab  U4M0  
60.3bc 13.7a 41.4ab 34.2ab 10.2cde 2.1 0.95 0.12 57.8a 65.3a 69.1a  U4M5 
62.1b 14.2a 29.9c 21.6c 11.2bc 1.7 1.14 0.15 57.7ab 63.4a 69.5a U4M10 
59.6bc 15.9a 34.9bc 27.0bc 10.7cde 2.3 1.17 0.16 52.4ab 57.8ab 65.6ab U6M0 
55.1c 16.3a 36.2abc 27.4abc 12.3ab 2.0 1.10 0.12 54.2ab 60.7ab 66.3ab U6M5 
63.2b 17.0a 34.6bc 26.0bc 13.4a 2.4 1.01 0.13 56.9ab 62.8ab 67.8ab U6M10 
3.8 1.4 3.8 3.5 0.4 0.3 0.08 0.04 3.2 2.8 3.3 SEM 

a-e Different superscripts within a column indicated significant differences (P<0.05). 
DMD: Dry matter Digestibility; OMD: Organic Matter Digestibility; DOMD: Digestible Organic Matter of the Dry matter; P: Phosphorus; Ca: Calcium; EE: Ether Extract; ADF: Acid Detergent 
fiber; NDF: Neutral Detergent Fiber; CP: Crude Protein; EDM: Estimated Dry Matter. 
* Control: Ensiled Tumbleweed; U0M5: 0% Urea+ 5% Molasses; U0M10: 0% Urea+ 10% Molasses; U4M0: 4% Urea+ 0% Molasses; U4M5: 4% Urea+ 5% Molasses; U4M10: 4% Urea+ 10% 
Molasses; U6M0: 6% Urea+ 0% Molasses; U6M5: 6% Urea+ 5% Molasses; U6M10: 6% Urea+ 10% Molasses. 
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a-b Different superscripts within a column indicated significant differences (P<0.05). 
Control: Ensiled Tumbleweed; ; U0M5: 0% Urea+ 5% Molasses; U0M10: 0% Urea+ 10% Molasses; U4M0: 4% Urea+ 0% 
Molasses; U4M5: 4% Urea+ 5% Molasses; U4M10: 4% Urea+ 10% Molasses; U6M0: 6% Urea+ 0% Molasses; U6M5: 6% 
Urea+ 5% Molasses; U6M10: 6% Urea+ 10% Molasses; DNDF: Digestible Neutral Detergent fiber; DCP: Digestible Crude 
Protein; DOMD: Digestible Organic Matter of the Dry matter; DMD: Dry Matter Digestibility; DMI: Dry Matter Intake. 
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Table 2. Feed intake and in vivo digestibility of dry Tumbleweed and some of the enriched silages 

DMI (%BW) DMD (%) DOMD (%) DCP (%) DNDF (%) Treatment 
2.30 23.55 b 46.50 b 17.12b 20.25b Control 
2.60 27.93ab 49.60ab 18.13b 21.12b U4 M0 
2.86 28.08ab 53.30ab 20.29ab 24.20ab U4 M5 
2.86 34.61a 56.00a 29.64a 30.15a U4 M10 
2.60 35.07a 55.00ab 19.48ab 28.10ab U0 M10 
2.34 30.87ab 54.24ab 17.60b 22.12ab U6 M5 
0.32 2.96 3.11 3.80 2.90 SEM  
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Abstract 

The optimum proportion of urea to molasses in order to enrich forage part of the ruminant ration has been 
assumed as an important enhancer of the livestock animal performance. This proportion could change depending 
on type or chemical composition of the forage part. Therefore, the purpose of the current study was to investigate 
whether digestibility and composition of the Tumbleweed (Gundelia tournefortii) forage could be affected by 
treating with different proportions of urea and molasses during ensiling process. The first experiment was 
designed as a 3×3 factorial experiment in completely randomized design with five replicates to study the 
chemical composition and in vitro digestibility of TF regarding to enriching them by different levels of urea (0, 
4% and 6%) and molasses (0, 5 and 10%) for 45 days. In the second experiment, in vivo digestibility of selected 
ensiling treatments was measured. The results of the first experiment showed that NDF and ADF contents of 
silages decreased significantly due to enriching by "4% urea+10% molasses" and "6% urea+10% molasses", 
compared to control. Moreover, dry matter digestibility and digestible organic matter of the dry matter were higher 
significantly in the groups which treated by "4% urea + 10% molasses" and"4% urea + 5% molasses" compared 
to untreated control group. According to the result of second experiment, CP and NDF digestibilities were 
improved by enriching silages with "4% urea+10% molasses" in comparison with dry tumbleweed. It was 
concluded that the treatment of silages with 4% urea plus 5 or 10% of molasses would be the best ratio for the 
enrichment of tumbleweed silages. 
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