Sustaining pouliry production
with alternative protein
sources




Why we feed animals?

To turn things we cannot
eat to something we can
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What do chickens eat in Australia ?

— Wheat-based diets (60% grains) with whole grain
— Sometimes blend in sorghum, barley, triticale

— SBM (~22%, South America)

— Canola meal, cottonseed meal, meat and bone meal, blood meal, protein isolates, legumes

— Full fat canola seed

— Wheat/rice bran
— Tallow (animal fat) (before and after pelleting), kitchen waste oil

— Trace minerals/vitamins, feed enzymes

There is no human-animal food competition in conventional

system production, we use by-products or grains rejected for

human consumption
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Why chickens need nutritionists?
Because they eat better than we do

— Apparent metabolizable energy

— Amino acids (ileal digestible) — Lys, Met, Thr, Val, lle, Trp, His,
Arg, Gly

— Caq, P (non-phytate + phytate)
— Na, K, Cl

— Linoleic acid

— Non-starch polysaccharides

— Vitamin and trace minerals
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Why chickens?

Per capita consumption of chicken, beef, pig meat & sheep meat 2023/24
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Retail prices of Australian meats
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NATIONAL
RESIDUE
SURVEY

MEAT CHICKENS .

ARE NOT FED * Vaccine and biosecurity
OR ADMINISTERED . Nutrition

EACH YEAR, INDEPENDENT TESTS ARE UNDERTAKEN
H 0 R MO N ES AS PART OF THE NATIONAL RESIDUE SURVEY,
MANAGED BY THE DEPT OF AGRICULTURE,

TO CONFIRM THAT AUSTRALIAN CHICKEN MEAT
IN FACT, TO DO SO IN AUSTRALIA WOULD BE ILLEGAL! IS FREE OF ADDED HORMONES.

https://www.chicken.org.au/
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Soybean meal (SBM) — Australian perspective

— Demand of chicken-meat continues to grow (by 60%) due to
population growth by 2050.

— All our SBM is imported (AUD$750 = USD$544 = Euro €469 /Tonne)

— Two ways to replace SBM
Local protein meals (10-15% canola product)

Crystalline or synthetic amino acids
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Broiler feeding study at Camden

Table 2. Composition of experimental diets.

Objective:
To completely replace SBM by the combination theen {g/c8) A BLe B Ok F ™
. . Wheat (156 g/kg) 738 844 1737 755 796 739 Lelz
of supplemental amino acids and canola meal Maize starch 108 - 103 - - 681 100
. o o Canola meal (386 g/kg) - - - - - - 150
(SOI\,enT) WIThOUT CompromISIng grOWTh Soybean meal (505 g/kg) 156 37.4 - 150 56.8 - -
d,l — Methionine 2.71  3.60 459 270 361 458  3.10
performqnce Glycine 0.0l 354 619 008 331 617 2.79
I-Arginine 2.29 583 778 241 544 777 5.42
I-Histidine - 0.62 139 - 054 1.38  0.41
Three treatments (qII 13.0 MJ/kg); LIsoleucine 0.80 277 406 094 262 405 278
[-Leucine - 3.08 5H.32 0.07 2.86 5.30 2.92
* 1A -standard (210 g/kg crude protein) I-Lysine HCI 561 932 110 580 884 1103 815
R R [-Phenylalanine 0.84 4.62 6.96 0.96 4.26 6.95 4.84
* 2B - low protein diet (190 g/kg crude I-Threonine 267 423 522 272 409 522  3.72
. I-Tryptophan - 0.33 0.71 - 0.28 0.71 0.22
prOTem)l no canola meal I-Valine 126 314 456 130 3.02 455 281
° 7G - |OW pro'rein die’r (‘| 90 g/kg crude Soy oil 289 150 150  15.00 150 15.0  36.8
Limestone 14.4 14.9 14.9 14.4 14.7 14.9 13.3
pro’rein) , 50 g / kg canola meal Monocalcium P 6.40 7.32 824 640 732 825  4.30
Potassium carbonate 0.82 5.09 7.12 1.00 4.54 7.11 4.54
Sodium bicarbonate 4.28 4.31 4.40 4.27 4.32 4.40 3.62
Vit—min premix’ 220 220 220 220 220 220 220
Choline C1 (60%) .00 100  1.00 100 1.00 100  1.00
Phytase’ 0.10 0.10 010 010 0.10 010  0.10
Macelline, SP, Chrystal, PV, Toghyani, M, Selle, PH, Liu, SY (2023) Poultry Science Xylanase® 0.20 020 020 020 020 0.20 0.20
102, DOI: 10.1016/).ps).2023.102932 Celite 20.0 200 200 200 200 200 200
Inert filler (sand) - 6.93 2838 13.2 39.0 62.3 9.85
Total NPBAA 151 39.0 554 157 369 553 354
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Nutritionally equivalent diets

Table 3. Nutrient specifications of experimental diets (as-is

basis).

Nutrient (g/kg) 1A 2B 3C 4D 5E 6F 7G
Dry matter —912—916— 929 911 918 929 Lo24—
AME, MJ /kg 13.0 13.0 13.0 125 125 125 130
Crude protein 210 190 170 210 190 170 190
Starch 471 526 560 471 495 526 482
Lysine' 11.0 110 1.0 11.0 11.0 110 110
Methionine 513 552  6.05 512 555 6.04 533
TSAA 814 814 814 814 814 814 814
Threonine 770 770 770 770 7.Y0 770 770
Valine 869 869 869 869 869 869 8.69
Isoleucine 759 759 759 759 759 759 7.59
Leucine 118 11.8 11.8 11.8 11.8 11.8 118
Arginine 121 121 121 1221 121 121 121
Histidine 406 3.63 3.63 4.04 3.63 363 3.63
Tryptophan 200 176 176 199 1.76 176 1.76
Glycineoyivalens ~ 123 129 133 123 128 133 123
Phenylalanine 819 6.13 461 815 6.27 462 5.86
Phe + tyrosine 128 128 128 128 128 128 128
Calcium 870 870 870 870 870 870 870
Available P 435 435 435 435 435 435 435
Crude fiber 154 144 120 155 14.0 119 255
Crude fat 46.2 33.0 303 328 323 303 547
DEB’ 210 210 210 210 210 210 210

The University of Sydney

Macelline, SP, Chrystal, PV, Toghyani, M, Selle, PH, Liu, SY (2023) Poultry Science

102, DOI: 10.1016/).ps).2023.102932
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14-36 days post-hatch growth performance
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*No significant difference in FCR compared to the standard diet
*No significant difference between the two low protein diets and the diet containing canola meal would be more economical
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Limitations

— High protein wheat was used in iso-nitrogenous diets, hence lower SBM inclusion in the
control diet (156 g/kg)
* Less than normal SBM inclusion

* Wheat inclusion is higher than ‘normal’ diets

Least cost- feed formulation:
The least cost combination of the ingredients to satisfy all nutritional
requirements

Worth noting the economics of solvent and expeller meals
="Expensive SBM and cheaper grains — solvent better value
=Expensive grains and cheaper SBM — expeller better value
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Opportunity -
How to increase
volume and premium
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Seek collaboration with canola breeders/processers to

Reduce our dependency of imported SBM by increasing inclusion rate of canola
product (both seed and meal) by

* Improving its amino acid digestibility (breeding and processing conditions)
* Reducing antinutritive factors (GLS, NSPs)
* Fat utilisation?

Ongoing research

* Determine the highest inclusion of canola product in broiler chickens (different
age)

* Feed enzyme solutions @ AgriFutures

Australia

The University of Sydney
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