Application: Tannins dose inclusion below 0.64% does not significantly reduce methane emissions in feedlot Nellore cattle.
Introduction: The increasing global population has heightened demand for animal protein production driving innovations in Mondial livestock production. Thus, the exploration of nutritional strategies, such as using natural additives, has gained prominence as it can increase the energy efficiency of animals and indirectly reduce methane emissions. These efforts are crucial to maintaining Brazil's position as the holder of one of the largest and most sustainable cattle herds globally, ensuring that the sector aligns with environmental goals while sustaining its economic importance. In this context, tannins, secondary plant compounds extracted from various parts, such as bark and leaves, have shown potential to improve animal performance by reducing the degradation of proteins and carbohydrates in the rumen, lowering enteric methane (CH4) emissions, and enhancing the utilisation of nitrogen (Hassen et al., 2024). Therefore, this study aimed to evaluate the effect of tannins on methane emissions of feedlot Nellore cattle.
Materials and Methods: Sixteen non-castrated male Nellore cattle, approximately 18 ± 2 months old and with an average body weight of 387 ± 2 kg, were used. The animals were fed a basal diet with a roughage: concentrate ratio of 30:70, with the roughage portion consisting of corn silage (Table 1). The experimental design was completely randomized with four treatments: control (CTL), TAN16, TAN32 and TAN64, with additions of 0, 0.16, 0.32 and 0.64, per cent in dry matter, respectively. The animals were evaluated for 24 hours, five consecutive days, in the previously established periods for handling and methane collection: first period - day 4 to 8; second - day 43 to 47; third - day 77 to 81. Methane emissions (CH4) were measured using the SF6 tracer gas technique (Jonker et al., 2020), which uses a permeation tube emitting SF6 gas in the rumen known constant flow. The eructated gases containing methane and SF6 were collected into evacuated canisters. The ratio of CH4 to SF6 was used to estimate methane emission CH4, which were expressed as grams per day (g/day), kilograms of methane per kilogram of dry matter intake (kg/kg DMI), kilograms of methane per kilogram of average daily gain (kg/kg ADG), grams of methane per kilogram of body weight (g/kg BW), kilograms of methane per kilogram of carcass equivalent (kg/kg) and kilograms of methane per @ produced. The data obtained were analysed using the PROC MIXED procedure in SAS 9.4. The effects of tannins levels were evaluated through orthogonal polynomial contrasts.


	Ingredients (g/kg of DM)
	Treatments 

	
	0.00
	0.16
	0.32
	0.64

	Corn silage
	300.0
	300.0
	300.0
	300.0

	Corn meal
	585.6
	585.6
	585.6
	585.6

	Soybean meal
	68.1
	68.1
	68.1
	68.1

	Urea
	11.9
	11.9
	11.9
	11.9

	Mineral1 
	28.0
	28.0
	28.0
	28.0

	Tannins
	0.0
	1.6
	3.2
	6.4

	Kaolin
	6.4
	4.8
	3.2
	0.0

	Chemical composition2 (g/kg of DM)

	Dry matter (DM)
	517.7
	515.3
	510.8
	521.2

	Crude protein (CP)
	154.3
	156.3
	156.2
	150.8

	Ethereal extract (EE)
	24.9
	27.9
	29.0
	29.8

	Neutral detergent fibre (NDF)
	340.9
	338.8
	347.5
	341.1

	Acid detergent fibre (ADF)
	131.3
	119.6
	123.9
	130.9

	Mineral matter (MM)
	64.0
	55.6
	54.1
	53.0

	Crude energy (CE, MJ/kg)
	69.2
	68.5
	69.2
	69.6


Table 1. Inclusion level of ingredients and chemical composition of diets
1Mineral: Calcium: 170g; Phosphorus: 18g; Sodium: 50g; Magnesium: 14g; Sulfur: 20g; Potassium: 40g; Copper: 450mg; Manganese: 300mg; Zinc: 1300mg; Cobalt: 7.00mg; Fluorine: 180mg; Iodine: 25mg; Selenium: 12.60mg; 85,715Ul of vitamin A; 14,000Ul of vitamin D3; BHT: 100mg.
2Bromatological composition, determined at the Bromatology Laboratory of the Department of Animal Science of the FZEA of the University of São Paulo, Pirassununga.

Results: The addition of increasing levels of tannins did not significantly (P>0.05) impact the values ​​of CH4 (g/kg DMI), DMI (kg), Ym (%), CH4/ADG (g/kg) (Table 2). However, the CH4 (g/day) altered quadratically as dietary tannins increased (P-value= 0.0368;Y= 158.00 + 295.705*dose – 393.0646*dose² with R2= 0.1532), as well as, CH4 (g/kg BW, P-value= 0.0095; Y= 0.3320 + 0.67766*dose – 0.9092*dose² with R²=0,2223) and CH4 (g/kg BW0.75, P-value= 0.0110; Y = 0.3320 + 0.67766*dose – 0.9092*dose² with R²=0,2223). The results suggest that methane emissions tend to decrease at inclusion levels above 0.64%.
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	Treatments (Tannins, %MS)
	SEM
	P-value

	
	0.00
	0.16
	0.32
	0.64
	
	L
	Q
	D

	CH4 g/day
	160.70
	188.07
	217.78
	185.36
	13.88
	0.10
	0.04
	0.30

	CH4 g/kg DMI
	16.50
	15.32
	20.39
	16.30
	1.53
	0.52
	0.35
	0.03

	DMI kg
	10.10
	12.40
	11.21
	11.68
	0.61
	0.20
	0.14
	0.07

	Ym %
	3.03
	3.09
	3.69
	2.95
	0.27
	0.76
	0.15
	0.13

	CH4 g/kg BW
	0.34
	0.39
	0.47
	0.39
	0.02
	0.04
	0.01
	0.07

	CH4 g/kg BW0.75
	1.59
	1.83
	2.20
	1.82
	0.12
	0.04
	0.01
	0.09

	CH4 g/kg ADG
	127.78
	122.10
	199.02
	155.24
	26.43
	0.17
	0.47
	0.09


Table 2. Methane production of Nellore cattle with increasing inclusion of tannins in the diet
DMI: Dry matter intake (kg/day); Ym: Conversion factor; BW: body weight; BW0.75: metabolic weight; ADG: average daily gain; SEM: standard error of the mean.
Conclusions: Doses of tannins below 0.64% do not significantly impact methane emission reductions. Further research evaluating doses above 0.64% may help confirm the optimal inclusion rate to minimize emissions.
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