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The main constraint on livestock production in Africa is the shortage of feed. The traditional method of raising livestock for small-scale farmers is to graze on natural grasslands and supplement with crop by-products. 
However, this feeding mode cannot meet the nutritional requirements of livestock, and low-quality roughage reduces the yield and quality of animal products. The fermented total mixed ration (TMR) can ensure that 
ruminants are provided with balanced nutrition and palatable feed throughout the year, and it is now widely used in the production of ruminants in the world. In order to alleviate the shortage of local feed, we use local feed 
resources to prepare TMR, and verify the effect of fermented TMR feeding  on performance of dairy cows and economic benefits of farmers, compared with traditional feeding methods in Mozambique.

TMR was prepared on an experimental farm of Agricultural Research Institute of Mozambique (IIAM, Matola, Mozambique) in May 2018. The experimental treatments were designed as the local general diet  (LGD, 
control) and TMR. The LGD was designed according to the feeding method of local small-scale farmers. As shown in Fig. 1, crop by-products and grass were used to prepare fermented TMR by a simple plastic bag 
method. Ten Jersey cows with body weight 337 ± 19.8 kg and 3-4 years old were used in this experiment (Fig. 2). Their fermentation quality, nutritional value, milk production and economic benefits were analyzed.

Table 1 Fermentation quality of fermented total mixed ration (TMR).

The LGD diet was designed following the general feeding method of local smallholding farms; it contained 40% native grass, 40% Napier grass, and 20% wheat bran on a DM basis. Fermented TMR consisted of 50% 
Napier grass, 12.5% corn bran, 12.5% wheat bran, and 25% formula feed on a dry matter (DM) basis. DM, crude protein (CP), and ether extract (EE) content were higher in the TMR treatment than in the LGD treatment 
(P < 0.05), whereas neutral detergent fiber (NDF), acid detergent fiber (ADF), and acid detergent lignin (ADL) content were significantly lower (P < 0.05) (Fig. 3). Fermented TMR was preserved as good quality, with a 
relatively low pH and high lactic acid content (Table 1). Compared to LGD, fermented TMR significantly improved the dry matter intake and digestibility in dairy cattle. Milk yield was significantly higher in dairy cattle 
fed with TMR than in those fed with LGD, by 3.75 L/d; milk quality was not significantly different between treatments. these cows in the fermented TMR treatment consumed 1.23 kg DM per d more than the cows in the 
LGD treatment. But, the economic benefit of fermented TMR was higher $3.27/cow per d than that of LGD. Therefore, the fermented TMR system relatively more profitable than the LGD system (Fig. 4). The results 
confirmed that LGD had a low dry matter intake and milk yield, and fermented TMR prepared with local feed resources can attain good quality and improve milk yield in dairy cattle in Mozambique. 

Fig. 1 Fermented total mixed ration (TMR)  prepared with local  feed resources.

Fig. 3 Ingredients and chemical composition of local general diet (LGD) and fermented total mixed 
ration (TMR).

Fig. 4 Digestibility, milk production and economic benefit analysis of local general diet (LGD) and 
fermented total mixed ration (TMR).

Moisture (%) 64.16
pH   3.80
Lactic acid (% of FM)   1.75
Acetic acid (% of FM)   0.42
Propionic acid (% of FM)   0.00
Butyric acid (% of FM)   0.00
Ammonia nitrogen (g/kg of FM)   0.56

Fig. 2 Animal experiment for milk production and digestibility.


