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Indian Animal Husbandry - Poultry

• No 1 in Milk production -221 Mmt per year.

• No 3 in Egg production- 129 billion eggs per year.

• No 5 In chicken meat production- 4.3 Mmt per year.



40 gm
2 kg32 Days

1.3 kg

52 wks
18 kg (44 g/d)

310-330 eggs/year

Key?          Balanced Diet



Broiler Chicken Meat (mmt)

4.3  mmt 129 Billions

Great SCOPE

Availability 92/yr
Requirement 180/Yr (ICMR)

Egg Production (Billions)



• About 20% of poultry diet is SBM
• SBM contributes 60% of high-quality protein

Functions:
• Structural parts of soft tissues
• Blood proteins albumin, globulin, fibrinogen, hemoglobin, etc.,
• Enzymes, hormones, antibodies etc.

Protein–barrel theorySoybean meal



AA digestibility

Thr.ArginineLysineCystineMeth.

8489818591Maize

8388818787Wheat

8892918292SBM

9296888091Maize 
gluten meal

7985795885Meat meal

7383665976Feather 
meal

NRC (1994)
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6.2 mmt

7.9 mmt
SBM Availability

Poultry feed– 31 Mmt (2021-22)

39 Mmt (2025)

Layers 320 m:     12.8 mmt per yr
Broiler 4600 m:  18.4 mmt per yr

8 mmt 2025

https://www.indexmundi.com/agriculture/?country=in&commodity=soybean-
meal&graph=production (USDA)
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Recommended 
Values

MeasurementAccuracyDurationPrincipleTest

0.02 - 0.30pH increase 
due to NH3

release

Average20 min.Heat DENATURES UREASE 
and thus anti-nutritional; 

indicator of under-heating.

Urease 
Index

70-85% (70%)Protein 
solubilized

Average20 min.Over-heating reduces N 
solubility in 0.2 % KOH; 

quantification of over-heating.

0.2%KOH 
solubility

< 5 mg/gPresence of 
trypsin 

inhibitors

Good>24 hr.Direct measurement of 
Trypsin Inhibitor; indicator of 

all anti-nutritional 
components

TIA 
(Trypsin 
Inhibitor 
Activity)

5.0 – 6.5 mg/gDye binding 
related to 
protein 

solubility.

Low< 10 min.Measures lysine (free epsilon 
amino group); reduced by 

over-heating,

Dye-
Binding 
(cresol red)

Quality control tests for heat-treated SBM





Alternate Protein Sources to cut 
down the cost of production

Contain intrinsic constituents - hamper performance at higher levels

Guar meal: (Residual gum (18–20%) and Trypsin inhibitor)
Xylanase 6500, Glucanase 2400. Cellulase 1780, Mannanase 8000 and Protease 8000 Units/kg diet
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SB: Products of Processing 

Karp et al (2016)



SB Products in Broiler Chicken

Alina et al (2022): Animals



Alina et al (2022): Animals



Fatty acid profile (% of total fatty acids) in thigh muscle 

GroupsFatty acids

P valueSEMExtruded 
full fat 
soybean

Soybean 
expeller 
cake

SBM

<0.051.4443.0a32.6b31.2bC18:n-6

<0.050.112.24a1.59b1.35cC18:n-3

<0.050.8221.17b26.89a27.99aSFA

<0.050.8378.67b72.87a71.84aUSFA

<0.050.7533.21b38.4a38.9aMUFA

<0.051.5445.4a34.42b32.95bPUFA

0.090.7219.2020.5222.64n-6:n-3

<0.050.69582.64a77.91b76.99bDFA= (UFA+C18)

<0.050.70216.87b21.97a22.56aOFA= (C14+C16)

DFA: neutral and hypocholesteremic fatty acid
OFA: hypercholesterolemic fatty acids

Alina et al (2022): Animals



SEC: Soybean expeller cake; EFS: Extruded full fat soybean

Alina et al (2022): Animals

Recommended Soybean expeller cake and Extruded full fat soybean as complete 
substitute for SBM in broiler chicken  











Fermented SBM on Broiler chicken: Meta analysis 

Irawan et al (2022) Animal Biosciences 

Bacillus subtilis: 57.4%
Aspergillus niger
Saccharomyces cerevisiae

Nutritional improvement associated with better nutrient 
utilization, BWG and FCR in broiler chicken 



Quantifying the value of SBM in Poultry 

• SB genotype selection focused on yield improvement and decreased 
protein content and EAAs over time (Patil et al 2017).

The analysis aimed to 
1) Understand the financial value associated with varying Protein, amino acid 

and energy concentrations in SBM for poultry.
2) Estimating the ECONOMIC VALUE OF SBM BASED ON NUTRIENTS. 

Pope et al (2023) The Journal of Applied Poultry Research 



Pope et al (2023) The Journal of Applied Poultry Research 



Pope et al (2023) The Journal of Applied Poultry Research 

SBM Utilization (kg/MT) 



Pope et al (2023) The Journal of Applied Poultry Research 

Cost of Poultry Diet 



Pope et al (2023) The Journal of Applied Poultry Research 

Each 1% increase in CP concentration from 44.0 to 48.0% (lysine 0.065%;  2.75 to 
3.01%) increases SBM value approximately $12.62 per MT in poultry diets

Relative Value 



Future Challenges 

 Increased demand for vegetable oil for biodiesel
production may in turn reduce overall production of
soybean in favour of other oilseed crops that produce more
oil per acre.

Per acre (SB 36 L, safflower 72 L, sunflower 84 L and canola 108 L/acre)

 By-products from ethanol and biodiesel production (e.g.
DDGS) are now competing with maize and soybean meal for
their place in animal diets.

 Pressures to improve nutritional value of soybean through
breeding to modify the anti-nutritive factors, fatty acid
profile, and oligosaccharide or protein synthesis for animal
feeding.



Soybean meal: 
ultimate protein source for 

feeding of Poultry
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Thank You Sirs


