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Introduction: Ruminants, among domesticated herbivorous animals, play a major role in providing food
resources and producing essential nutrients required by humans, thereby contributing to human health .

Nutrition is a key factor influencing livestock performance and production efficiency, accounting for almost
two-thirds of the total costs of raising domestic animals in various livestock farming units. Currently, due to
the increase in livestock population and the decrease in precipitation, we are facing a decrease in the
production of common food resources, and the need to provide cheap fodder resources highlights the
importance of fodder resources used in livestock nutrition. Sugarcane is a perennial plant that grows in
tropical and subtropical regions, including Khuzestan Province. Its by-products, such as bagasse, can be used
in animal feed. Due to the presence of lignin, cellulose, and hemicellulose, as well as the strong bonds found
in woody materials like bagasse, its digestion in the digestive tract is less affected. A study is needed to
investigate the processing of bagasse with urea and molasses and their interaction between the nutritional
value of bagasse. One of the factors that may affect the chemical processing of bagasse is the duration of
processing, which has not yet been investigated in this field. Therefore, this study was conducted to evaluate
the effects of diets containing sugarcane bagasse (SB) treated with urea and molasses for 30 or 45 days on
ruminal fermentation parameters and the in vitro degradability of dry matter (DM) and organic matter (OM).

Materials and Methods: Sugarcane bagasse (SB) samples were obtained from a sugarcane factory located
in Khuzestan Province. SB samples were oven-dried, ground in a mill, and passed through a 1 mm sieve. The
SB samples were mixed with 5% urea and 10% molasses solution and stored under anaerobic conditions for
30 or 45 d. Experimental diets included 1) diet containing untreated SB and stored for 30 d; 2) diet
containing SB treated with 10% molasses solution and stored for 30 d; 3) diet containing SB treated with 5%
urea solution and stored for 30 d; 4) diet containing SB treated with 10% molasses and 5% urea solution and
stored for 30 d; 5) diet containing untreated SB and stored for 45 d; 6) diet containing SB treated with 10%
molasses and stored for 45 d; 7) diet containing SB treated with 5% urea solution and stored for 45 d and 8)
diet containing SB treated with 10% molasses and 5% urea solution and stored for 45 d. After 30 or 45 d, the
samples were removed from the nylon bags, air-dried for 5 d, and stored until further analysis. The
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experimental diets were formulated using NRC (2007) software according to the nutrient requirements of
ewes. Then, the chemical compositions, gas production at 24 and 96 h, DM and OM degradability, and
methane gas production of the experimental diets were measured. The experiment was conducted under a
4x2 factorial randomized complete block design using the General Linear Model (GLM) procedure of SAS.

Results and Discussion: The lowest DM and NDF contents and the highest crude protein content were
observed in the diet containing bagasse treated with 10% molasses and 5% urea and ensiled for 30 or 45 d
(P<0.05). Among the processing methods, treatment with 10% molasses and 5% urea solution followed by
30 or 45 d of ensiling had the greatest effect on increasing cumulative gas production at 24 and 96 h, gas
production potential (A), and DM and OM degradability (P<0.05). The lowest cumulative gas production at
96 h was observed in the untreated bagasse ensiled for 30 d (P<0.05). The shortest lag time was found in diet
containing bagasse treated with 5% urea solution and ensiled for 30 or 45 d, as well as those treated with
10% molasses and 5% urea solution and ensiled for 30 or 45 d, whereas the longest lag time belonged to the
control diets (P<0.05). Methane production, partitioning factor, and efficiency of microbial mass production
were not affected by experimental diets (P>0.05). Urea and molasses solutions, by breaking down the
structure of feed fibers, reduce the lignin content of the feed and enhance the access of rumen
microorganisms to the lower layers of lignin, cellulose, and hemicellulose in the feed. As a result, they
increase fermentation and gas production, as well as improve the degradability of DM or OM.

Conclusion: Overall, chemical treatments, compared to the control treatments, effectively altered the
chemical composition of bagasse, increased the gas production rate, and enhanced DM and OM
degradability. Among the different processing methods, treating bagasse with 10% molasses and 5% urea
solution followed by 45 d of ensiling resulted in the highest gas production rate (A), and DM and OM
degradability. Therefore, the combination of 10% molasses and 5% urea solution is considered a more
suitable processing method for bagasse.

Keywords: Alkali processing, Dry and organic matter, Gas production, Ruminal disappearance, Sugarcane
byproduct
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Table 1- Feed ingredients of experimental diets containing bagasse processed by different methods? at different times

03y T yglb ol 059, Y0 ()51% oloj
30 days processing time 45 days processing time
(58 ool -M)b) U-S‘)? ot Y obey b s AT ¥ Ubs) d s ARSI ANS-Y) ¥ by
Eel\(jl(;smﬁ mgredlent (% of Method 1 Me;hod Method 3 Method 4 Me;hod Method 2 Method 3 Method 4
[t 1) o0 15.0 15.0 15.0 15.0 15.0 15.0 15.0 15.0
Bagasse (sugarcane bagasse)
i S S5le 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0
Alfalfa hay
\*;\;EM 5.00 5.00 5.00 5.00 5.00 5.00 5.00 5.00
eat straw
bk oo 22.0 22.0 22.0 22.0 22.0 22.0 22.0 22.0
Oak acorn
E” S P32 8.00 8.00 8.00 8.00 8.00 8.00 8.00 8.00
ate kernel powder
é” “b 5.00 5.00 5.00 5.00 5.00 5.00 5.00 5.00
orn grain
s b . 5.00 5.00 5.00 5.00 5.00 5.00 5.00 5.00
Barley grain
ot 3.80 3.60 3.80 3.70 3.80 3.60 3.80 3.80
Molasses
o 3.00 3.00 3.00 5.00 3.00 3.00 3.00 5.00
oybean meal
a9 2% 7.00 7.00 7.00 7.00 7.00 7.00 7.00 7.00
Chicken powder
29 1.10 1.00 1.10 1.10 1.10 1.00 1.10 1.10
Urea
2 ol xS 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Corn gluten meal
E’?’L" 29 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
ish meal
BT) ds 8.00 8.00 8.20 8.00 8.00 8.00 8.00 8.20
ive pomace
mw*‘" 3.20 3.40 3.40 3.60 3.20 3.40 3.40 3.60
eat bran
Sl ke 0.80 0.80 0.80 0.80 0.80 0.80 0.80 0.80
Sodium bicarbonate
salzg 9 ane dse JaSa 0.60 0.60 0.60 0.60 0.60 0.60 0.60 0.60
Mineral and vitamin* supplement
;Tt 0.50 0.50 0.50 0.50 0.50 0.50 0.50 0.50
(Sis oolo 3l o yd) (oleowd oS 5
Chemical composition (% of DM)
pE Oon ) 9.44 9.41 12.8 12.6 9.21 9.30 12.2 12.0
Crude protein
Pb 4.12 4.08 4.00 4.38 4.07 4.02 3.98 4.29
Crude fat
S odagd SUI 493 488 48.4 48.1 49.1 48.9 48.2 483
Neutral detergent fiber
"“‘JS 1.10 1.10 1.10 1.10 1.10 1.10 1.10 1.10
Calcium
s 0.80 0.80 0.80 0.80 0.80 0.80 0.80 0.80
Phosphorus
St glacil)ing 34.6 345 34.3 34.2 34.6 345 34.3 34.2

Non-fibre carbohydrates

BT ol £S5 Y 5K )5 Y s )5 T o 25 W i £S5 O oS )5 VA8 E (ol S ke Ve r D3 bty el sy oo A peliyg alli 2y 00 e e Orelizg g (dns Slse JoSo Jl p)SokS a3
23 a1l o) o Fe g poitls S o V ey p)S ko Vo e IS p S o Vot sy 25 Y e
ygl 10,30 g udlo o3 Ve Jglowo a9l 8 (S ¥ 0yl 10y B Jglowo b o0 ,8 (ol A odlo o3 Ve Jglome L ais gl 5 o Y erdis gl p oL 1) b
1 Each kilogram of mineral and vitamin supplement contains 500,000 IU vitamin A, 100,000 IU vitamin D3, 100 mg of vitamin E, 196 g of calcium, 96 g of phosphorus, 19
g of magnesium, 46 g of sodium, 2 g of manganese, 3 g of iron, 3 g of copper, S_g oftzinc, 100 mg of cobalt, 100 mg of iodine, 1 mg of selenium, and 400 mg of
antioxidants.
2 Method 1: Unprocessed bagasse, 2: Bagasse processed with 10% molasses solution, 3: Bagasse processed with 5% urea solution, and 4: Bagasse processed with 10%
molasses solution and 5% urea.
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