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Background and Objectives: As the population increases, Food supply is
considered as the biggest global crisis. Proper feeding with the cheapest
price and the highest productivity is the most important factor in the
economy of livestock breeding. The main limitation of agricultural residues
and by-products in livestock feeding is the low protein content and
digestibility due to the presence of complex lignocellulosic compounds in
them, which limits the use of nutrients and their energy by livestock.
Therefore, proper processing and utilization of these residues in ruminants
feeding is essential to improve livestock production. Including sugarcane
by-products is the pulp remaining from extraction and sugar extraction,
which is known as peat and bagasse. This by-product has a low nutritional
value and is difficult to store due to relatively high humidity. The
conducted studies have shown that by using various processing methods, it
can be enriched and in addition to raising the nutritional value, can also be
preserved. So, this study was carried out in order to localize and develop
the method of ammoniating the sugarcane factory by-products (bagasse and
peat) with anhydrous ammonia (ammonia gas) in two stages.

Materials and Methods: At first, sugarcane peat and bagasse were
ammoniated, using 3% (by weight) ammonia gas and moisture to at least
20%. Ammonia gas injection was done using pressurized capsule,
connection hose and required connections inside the stack. The time
required for ammoniated bagasse processing was considered about one
month. Analysis of the chemical composition of the processed and original
peat and bagasse samples was performed and the digestibility of dry matter
and organic matter was determined by using the two-stage digestion
method of Tilley and Terry, and the metabolizable energy of the samples
was determined by the gas test method. subsequently, 30 fattening calves
with an average weight of 242.53 + 1.62 kg were divided into two groups.
In the control and experimental groups were used ordinary peat and
bagasse and ammoniated bagasse, respectively. Dry matter intake, daily
weight gain and feed conversion ratio were compared between two groups.

Results: Ammonization of peat and bagasse increased crude protein
content from 2.40% to 6.84% in ammoniated bagasse. The values of
neutral detergent fibers, acid detergent fibers and hemicellulose decreased
in ammoniated peat and bagasse (from 83.6 to 80.6 percent, from 53 to
51.2 percent, and from 30.6 to 29.40 percent, respectively). Ammonization
of peat and bagasse improved the digestibility of dry matter (from 31.87 to
51.5%) and organic matter (from 31.34 to 51.48%). Replacing of
ammoniated peat and bagasse in the fattening calves’ diets increased the
daily dry matter intake and improved daily weight gain and average weight
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at the end of the period, and decreased food conversion ratio.
Ammonization increased gas production and digestible organic matter
content of bagasse (about 6%) compared to ordinary bagasse and
subsequently, the amount of metabolizable energy increased from 4.26 to
5.11 MJ/kg DM in ammoniated bagasse. The daily weight gain and the
average final weight of calves in the ammoniated sugarcane bagasse group
were significantly higher than the unprocessed sugarcane bagasse group
(1.437 versus 1.390 kg and 586.21 versus 558.06 kg, respectively).

Conclusion: Ammonization sugarcane by-products with ammonia gas is a
simple and effective way to process and increase the nutritional value of
these wastes, So, with this processing method, the amount of crude protein
and digestibility of these wastes can be improved to a desirable extent.
Using ammoniated peat and bagasse in the diet of fattening calves caused
an increase in daily dry matter intake in the entire period, improvement in
daily weight gain, average final weight of animals and reduction in feed
conversion ratio.

Cite this article: Mirshamsollahi, A., Talebian Masoudi, A.R. (2025). In Effects of peat and bagasse
processed with ammonia on chemical composition, digestibility, gas production parameters and
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1. Association of official analytical chemists (AOAC)
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Table 1- Ingredients and chemical composition of experimental diets on dry matter percentage (Calf weight: 300 kg)

Sl Sis 8L e (s L5 o) dals
Ammoniated peat and Control (peat and Feed ingredients Shys el
bagasse bagasse)
16.00 18.00 Alfalfa hay S iy
- 18.00 Sugarcane peat and bagasse S AL 5 oy
: APV SURIEE s 5
8.00 8.00 Corn silage o3 e
22.00 22.00 Barley grain sl
12.00 12.00 Wheat bran S o
14.56 13.94 Corn grain b b
5.39 6.59 Soybean meal by s
0.50 0.50 Calcium carbonate oS S
0.80 0.50 Mineral and vitamin mix* Goels 5 ae JaS
0.19 0.19 Salt S
0.20 0.20 Sodium bicarbonate b Sl S
0.08 0.08 Antifungal B A
0.28 ~ Simple SL(Jggerp)hosphate ool Sli
ssle bl ) ploed DS 5
Chemical composition, % of DM (i
152 1.54 NE, 2 S fzﬂ} s
(Sazosls oSS 2 g B
0.94 0.95 NE,? A 425 el 3
(St osle o S 0S5
80.17 81.29 Dry matter (Ao 53) Szt o3le
93.77 93.86 Organic matter (1e)3) Jlesle
12.00 12.00 Crude protein (do)3) ol (55
0.66 0.68 Calcium (4s,5) s
0.48 0.44 Phosphorus (ho)3) Hid
41.13 41.70 Neutral detergent fiber S i 2
(Az,5)
Sl oy 53 55 Jlomals LI
26.33 25.85 Acid detergent fiber
(e 3)
6.23 6.14 Ash (Ao3) S
0.27 0.19 Sulphur (Ae33) 5 558
TS ke Yo (sl s S e Yor i3 alis (Ml Al Yore NPT TN IR P, R (ol oS o S5k a0

(o S e T s S e T ol e S e T i 0 S L VY s p S e Y ve s s S A (S 0 5180 Ol

e S e VY s e S ke VY LS S e )
1. Composition: 600,000 1U/kg of vitamin A, 200,000 1U/kg of vitamin D, 200 mg/kg of vitamin E, 2500 mg/kg
antioxidant, 195 g/kg of Ca, 80 g/kg of P, 21000 mg/kg Mg, 2200 mg/kg of Mn, 3000 mg/kg of Fe, 300 mg/kg of
Zn, 300 mg/kg of Cu, 100 mg/kg of Co, 120 mg/kg of | and 1/1 mg/kg of Se.
2. Net energy for maintenance
3. Net Energy for gain
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4. Organic Matter Digestibility (OMD)
5. Metabolizable Energy (ME)
6. Mixed model
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Table 2- Chemical composition and digestibility of primary and ammoniated Sugarcane peat and bagasse
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Table 3- Gas production and estimation of metabolizable energy in primary and ammoniated Sugarcane peat and bagasse
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Gas production parameters
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Table 4- The effect of experimental diets on performance and fattening traits of calves
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