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Why is it necessary to use 
Agro by-products?

• Circular agriculture is now a driving 
force for sustainable development

• Prevention of environmental pollution
- If not properly utilized will become wastes 
and cause serious environmental pollution

• Crop and food processing byproducts (ABs) available 
in large quantities

- Considerable feed cost reduction by using cheap feeds
- Value-added animal products

• 70% of concentrates imported from foreign countries
- Feed cost is high in Vietnam
- Need to explore economical feed resources



If crop residues are well utilised, Vietnam 
can double the number of ruminants 
without using the feed resources used for 
monogastrics. 

Orskov (2001)
«Số lượng gia súc nhai lại ở Việt Nam còn 

rất ít so với nguồn thức ăn sẵn có này 
(phụ phẩm) và nếu được sử dụng tốt thì 
có thể tăng gấp đôi số lượng đầu con mà 
không phải sử dụng đến các nguồn thức 
ăn của các loài dạ dày đơn…» (Orskov, 
2001). Outside Buckingham Palace, 

Dr Orskov shows his OBE 
(Order of British Empire) 

medal awarded by the Queen 

Why is it necessary to use 
Agro by-products?



Byproduct Output (mil. tons/year)
Rice straw 42.8
Maize stover 10
Cassava foliage 3.1
Paddy husk 8.6
Fruit and vegetable processing residues 3.6
Sugarcane bagasse 3.5
Cashew apple fruit 3.1
Maize cobs 1.4
Cassava tube processing residues 1.3
Other byproducts 8.1
Total 85.5
Crop byproduct utilization rate (%) 52.25

• Statistics on the number of Abs in Vietnam

1. AGRO BY-PRODUCTS IN VIETNAM

DLP, MARD (2021)



No. Products Ninh Binh Gia Lai Son La

1 Frozen product 23.020 59.240 70.330
Pineapple 5.120 10.240 7.680
Sweet maize 7.800 15.600 29.250
Passion fruit 27.000 27.000
Vegetable soybean 3.900 3.900 3.900
Spinach 2.500 2.500 2.500
Banana 3.600 1.800 -
Litchi fruit 100 - -
Mango 7.000

2 Canned products 5.175 5.175
Pineapple 1.600 1.600
Sweet maize 3.575 3.575

3 Concentrated product 16.800 43.500 43.500
Pineapple 16.800 10.500 10.500
Passion fruit - 33.000 33.000

Total 44.995 107.915 113.830

• Statistic on the number of fruit and vegetable by-
products of DOVECO company (tons/year)

(Doveco company, 2023)



2. STATUS OF UTILIZATION OF AGRO BY-PRODUCTS 
AS  FEED IN VIETNAM

• Seasonality
ü Depending on crop harvests
ü Can be utilized in part by livestock right after harvest
ü Need for preservation/storage

• Imbalanced nutrients
ü Rich in one nutrient but poor in others
ü Not good if used alone
ü Need for nutrient supplementation

• Possible antinutritive/toxic compounds
ü Different types of anti-nutritive compounds: lignin, HCN, tannin, 

gosipol, pestiside residues, aflatoxin, etc.
ü Reduced utilization of nutrients and/or poinsoning
ü Need for possible treatment before feeding

Common chracteristics of ABs



2. STATUS OF UTILIZATION OF AGRO BY- PRODUCTS 
AS  FEED IN VIETNAM

• Fiberous crop byproducts

By- product Specific 
characteristics

Treatment Main utilization

Rice straw Rich in lignified 
fiber, bulky

Fresh feeding, drying, 
alkali treatment

Part of basal ration

Green maize 
stover

Rich in fiber, 
reasonable sugar

Fresh feeding, making 
silage

Basal ration

Sugar cane 
top

Rich in fiber, 
reasonable sugar

Fresh feeding, making 
silage

Part of basal ration

Pineapple 
residues

Rich in fiber, high 
in sugar

Fresh feeding, making 
silage, drying

Part of basal ration



• Protein-rich crop byproducts
By- product Specific 

characteristics
Treatment Main utilization

Cassava 
foliage

Rich in protein 
and fiber

Fresh feeding, drying, 
making silage, boiling

Diet ingredient

Groundnut 
vines

Rich in protein 
and fiber

Fresh feeding, drying, 
making silage, boiling

Protein source ingredient

Cotton 
seeds

Rich in protein
and fiber

Direct feeding, alkali 
treatment, grinding

Protein source ingredient

Sweet 
potato vines

Rich in protein, 
pectin, fiber

Direct feeding, drying, 
boiling

Diet ingredient

2. STATUS OF UTILIZATION OF AGRO BY-PRODUCTS 
AS  FEED IN VIETNAM



• Food processing byproducts
By-product Specific 

characteristics
Main utilization

Fish meal Rich in protein, slowly 
fermented in rumen

Protein supplement

Brewer grains Rich in fiber, protein and 
prebiotics

Catalistic supplement

Mollases Rich in sugar Easily fermentable energy suppl.

Oil cakes Rich in protein & 
energy, easily 
fermented in rumen

Protein supplement, ingredient of 
compound feed, formaldehyde 
treated as bypass CP

Rice bran Rich in protein and 
energy

Protein and enery suppl.

Cassava tube 
residues

Rich in starch Energy suppl., ingredient of 
compound feed

2. STATUS OF UTILIZATION OF AGRO BY-PRODUCTS 
AS  FEED IN VIETNAM



3. SYSTEMATIC WAY TO USE BY-PRODUCT AS 
RAW MATERIALS FOR COMERCIAL FEED

Agro by–products and processed agro by-products 
can be use as materials for:

§ Total Mixed Ration 
§ Fermented Total Mixed Ration 



SYSTEMATIC WAY TO USE BY-PRODUCT 
AS T.M.R RAW MATERIAL



SYSTEMATIC WAY TO USE BY-PRODUCT 
AS T.M.R RAW MATERIAL

TMR: Complete mix of all ingredients
• Forage
• Grain 
• By-products/processed by products
• Protein feeds
• Minerals and Vitamins
• Feed additives



SYSTEMATIC WAY TO USE BY-PRODUCT 
AS F.T.M.R RAW MATERIAL

TMR: Complete mix of all ingredients
• Forage
• Grain 
• By-products/processed by products

• Protein feeds
• Minerals and Vitamins
• Feed additives



Untreated 
dry straw

Urea treated 
dry straw

Urea treated 
fresh straw

No of cattle (heads) 6 6 6

Initial weight (kg/head) 139.1 137.4 138.5 

Final weight (kg/weight) 154.8a 162.8b 165.3b

Total weight gain (kg/head) 15.7a 25.3b 26.8b

ADG (g/head/day) 209.3a 337.7b 357.3b

• EXPERIMENTAL RESULTS 
   (rice straw treatment)  IN VNUA, VIETNAM

• Effect of urea treatment of rice straw on growth 
performance of cattle

Source: Trach et al. (2014)



APPLICATION OF OF RICE STRAW TREATMENT 
IN VIETNAM

• In households



• On large farm: TH True Milk, Nghe An province

APPLICATION OF OF RICE STRAW TREATMENT 
IN VIETNAM



APPLICATION OF OF RICE STRAW TREATMENT 
IN VIETNAM



* EXPERIMENTAL RESULTS (Maize cobs, sugarcane 
bagasse, passion fruit peel) in VNUA, VIETNAM

• Using maize cobs, sugarcane bagasse, 
passion fruit peel as raw materials to 
making FTMR 

- Meets nutritional 
needs

- Reduce feed cost by 
6,600 VND/head/day



Recommendations for cooperation 
with Australia

• Survey agricultural by-products with potential as raw 
materials for T.M.R or F.T.M.R feed in Vietnam;

• Evaluate and select substitute feed ingredients from 
agricultural by-products with Australian experts;

• Develop methods to locally process final by-product 
ingredients;

• Commercialise and produce TMR feed products for 
national and international markets;  

• Investment in construction of TMR raw materials plant.

Ø Develop a joint collaboration project addressing 
the following steps: 



Many thanks!


