Precision Feeding Through
Digital Innovation and Models
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2002-2009  FR RUTHE, Bt R
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2010-2015 (&t sEF
Ph.D. Animal Nutrition

MRAB: BEMEYWSRES  Focus: Gut Microbiology and Immunity
HRKXZE, MEXZFHEFFIR (Zhao XinFFLIWE=E)  McGill University, Montreal, Canada (Prof. Xin Zhao' s lab)
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All within the North American Swine Industry 2&pEERFibEEEFTI

2015-2021 BEHRD (B5 Swine Nutritionist (Cargill)

2021-Today  HEMZEFARE (F=H)
Director, Strategic Marketing and Technology (Nutreco)

Live in Ontario, Canada EINEAZRKHE
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Canadian and Chinese Swine Markets

CANADA (2025) I * I CHINA (2025) A
Ao riog Inventory ~14 million head (down 0.9% YoY) ~408 million head (down 0.4% YoY)
ggr%;%gﬁ?;g ~1.2 million sows ~40 million sows (declining trend)
%%‘zélﬁlji?rk oumt 9~r26\1/vtrfr1])illion PSR ~57 million metric tons (slight decline expected)
Dt shre e ot producton exported mainiy o U, FHUAMISS
%%?%‘%Ptb“ Trend ~15 kg per capita, stable ~40 kg per capita, slightly declining
Industry Structure (I:\giﬁsgﬁigaargicl))éfarms and integrators; moderate Rgpid consolidation; top 20 firms produce 28% of
PRk SR SRR ELREEE BATUE; 20K BT 2%
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Common Challenges Between

Feed Cost f{A¥iRkaA

*High pressure on efficiency
SEENEA
«Consolidation towards integrated systems

‘AR GRS

Diseases &%
«Predominance of viruses (PRRS), bacteria
(Strep. Suis, E. Coli, Salmonella)

“FmERmAE BEESHRGSIE) . 4
EMEER (JEEEkE. KigTE. DrIKE)

Trade £B5

e Logistics and Trade regulations
- MRS R ZEN
« Raw material volatility

 RERUNMEREN

Legislation X

« Antimicrobial reduction
o R DIERFER

« Zinc oxide reduction

- [RAIE(CEERE

« Carbon footprint

o IREDEE

Technology Adoption #7AKRNH
- Digitalization and automatization
- HEF 5B

«’Integration of new technologies

« ARG

Labour shortage ATjSH:

« Limited access to skilled labour
ARG IFER

« High rotation of personnel

« NRTRAEERS
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The Digital Revolution

Few High-Impact Applications and Technologies
Mo EEZTIWAMBMEAR

RS SIATE

Ingredient and Feed On-Site Evaluation
Nutrient Analysis
Quality Control
Particle Size Distribution

BiE, YRRSS5Sr

Modellng, Data Integration, and Analytics
Precise Nutrient Requirement

« Management Optimization Strategies

+ Performance & Financial Return Calculation

« Shipping & Carcass Quality Assessment

« Sustainability Metrics

BB

Sensing Technologies

« Computer Vision, Air Quality, and
Health Monitoring

BECEERIRRS

Automated Precision Feeding Systems

« Individually Tailored Nutrition

EELbRS « Right Time, Right Amount Feeding

Benchmarking
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It" s time to shift gears ™ < s comny

Great in their time. Outdated today!
IR ERZRTR, CASERER.

Hongqi CA770 Sieve Test for Particle Size Kjeldahl Protein Analysis
158 CA770 AL 5 93 izt B EEERE

1960s and 1970s. 1960s - today! 1900s - today!
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On-Site Ingredient Evaluation

Scan Access Analyse Act

$4 = baf i} 13E0
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Why Ingredient Analysis Matter Rt o,

ZHAZH) Soybean Meal (SBM) example:
More than 1000 samples of SBM were tested in Canada. The variation in Crude Protein (CP)% ranged from 42% to 50%

ENNZEXRXG 10002 EMFEAHITHRNER, HEEESEE42%E50% 2 [EiKE]

Crude Protein Level in SBM

50

48
X
£
g ot AL B AR R L T S R AL T S R UL ] LR BRI S LA
a
(O]
©
= 44
O
42
40
-100 100 300 500 700 900 1100 1300

Sample



SFHZEH)

Sovbean Meal example

§lr. Uwnu

a t co o y
Nure C mpn

When you formulate a fattener diet assuming soybean meal has 43% protein, but the actual level is 46%,
you' re leaving money on the table

NREHBSIEEBRINRRSMEEESEN43%, MEMFRIENEHIERIX46%, BAMREITEFNEERRERE T

43% Protein 46% Protein
Diet | Cost/mt | Amount Diet | Cost/mt | Amount
Grower $430 80 kg/pig Grower $418 80 kg/pig
Finisher $400 200 kg/pig Finisher $394 200 kg/pig
Cost/pig $160.4 Cost/pig

Saving= $1.2 /pig

* savings vary based on formula, soybean meal, amino acids, and other ingredient prices
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For Nursery and Grow Finish Pigs

SRREAE R
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A digital twin is a virtual copy of a real system that helps simulate how ALL ABOUT FEED Feed v Theindustry v  Market v
it works and predict the impact of decisions before they’ re made! _
HFFER B BIE— N ESLRFEWPIESCURRIREIRIAS, FlFRSERIEURE
Xz, EAEMEEITIAE, FEEESEhRRRSLHERIFUIE SRR AT

What if there was a test drive for farm

decisions?

Data Collection ~ T WatS Q

Partner Profile
O]in] B
e | v
-

Model Processing

Performance & Economic Analyses

On-Farm Application
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INPUTS
TN

Animal Economics

(sex, genetic, phase, (feed cost, pork price
etc) etc)

Management Environment
(health, Stocking (temperature,
density etc.) humidity, etc.)

Sustainability Nutrition

(transport, manure (ingredient and
system, etc.) nutrient profile)

Formulation
Software

Bo IR

"trouw nutrition
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OUTPUTS
L h

Performance Carcass

Financial

Return Optimization

Environmental/ Shipping
Carbon Impact Strategy
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A large pork producer in Ontario asked about the impact of a diet change, as well as the comparison between a 3-phase
and a 4-phase feeding program

TARE—RABERE TR TEREERAIRNE, LIRSS RITREFIIR

| watsen £y simuate

nEn\rimnment ~IWShipping ﬂEmnumim ﬁﬂchedules InPUt: mA
Simulation Name 250871 Nursery Ba: * Genotype determination (intake/day, ADG, current FCR)
_ BERNE (REf/K, TOOME, LaTBREE)
Genotype HHH1Zx w 7
Sex [Med (F +B) v Animal Definition
Female Percentage 50% ﬁ]mi‘ﬁ)‘(
! Automatically determine genotype o Weaning age k] =
Backfat Adjustment | 0% . Weaning weight Wi iARE
Muscle Depth Adjustment (0% v . End weight H#={AE
_ Meat Typs Average v . Days in nursery RESEFEKREL
<] Initial Fatness Average  «
Appetite [Hgh _~ Environment and Management
Start Weight (kg) 608 KIES5EESH
Start Weight Variation | 7% (Low) ~ l"_" o Feed waste ’fﬁ_]}léil.;ﬁ%
Simulation End Weight (k) 20,52 . Pen size ERIRY
S e - . Stocking density | AFEE
S pr— Feeder type (trough/individual) #HE&EZEY (EBIE/MAE)
_ — . Barn temperature and Humidity&Wi&EE
o b | a . Flooring (plastic, slatted) #BEI2EE (B8, RAEHIAR)
| Generate new population . Morta“ty §ET‘__>__%__<

Simulation Last Modified On  2025-08-13
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Output g5t

Parameter Baseline ,

3-Phase 4-Phase
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Sows: The Farm’ s Greatest Asset

Bl BIpREEREr-

£~ RIS = EsAYEKS B AEARRIRISRY

Foundation of Productivity High Replacement Cost Each Sow is unique

SraRitEEEET NS F—AHREENREERN /\Wﬁ'ﬁj?i?ééy——#a/&
BRI {FIEsE R EERT R R IIREEMRBREESEE R
=K
Nutrition and bOdy condition Every SOW represents a
directly influence litter significant investment. Individual Needs Matter —
performance and sow precision feeding ensures her

longevity. specific requirements are met.
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Thanks to advanced modeling, sow data can also be plugged into the model to create precision feeding
programs tailored to the farm’ s objectives

AENSEHRVERRA, BREREEETEARE, NnflEHRIEREDERBIRESNGERRGE.

BREEX

Sow Definition %, N, His

- Genotype ‘* -y & Environment
: Parity = | Housing System

Total Born ' Room Temperature
Piglet Birth Weight Activity

Piglets Weaned iy [ % ; N (= e e
Weaning weight AN

i LT
Simulqtions | ol IR
Nutrient requirements = Feed Schedules

Farrowing Body weight
Target mating weight
Back fat change

Feed amount

« Diet composition
* Feed curve (intake level)
*  Number of Phases




Wizt Benefits el

Optimum feed program and body condition management in sows results in

ACEBREIREFEREIR, BeustHR—FRIUKEEAITRIRAR:

Body condition Management- > Longevity

MeEAIR N ETE- > JEEE (R RTFR

Smooth farrowing 3] vaRs

High feed intake in lactation phase SHHEFLEERRE

More milk production - > Less piglet mortality ZETIKEEF - > BRIPERT =R

Less Sow weight loss during lactation phase i D IEZ BRI E R

Higher reproductive performance in next cycle . T~ /EHiESRIZIE4RE i Tonte
Reduce gilt replacement costs A SR 7N i s

Flush feed
. First gestation feed

| Second gestation feed



B4 Summary

Precision feeding is a continuous cycle that turns on-farm
data into optimized nutrition programs.
RERRE—MFENARRIE, vVRERIHEELAZIIIHE
=LV

By combining ingredient evaluation, modelinganalysis, and
advanced on farm equipment, precision feeding delivers
practical, real-time feeding strategies that that drive pig
performance and farm profitability

B RS, RBE ST HNIRZENSSEES, HiEE
IREEES I E L SE A ESERTRYIAIRSRES, MR R Er-1EaEHIR
FIEBRFIKE,

On-farm
application

Scenario
Analysis

Model
Optimization

a Nutreco company

On-Farm
Data
Collection

Precise

Ingredient
Evaluation

Nutrient
Requirements
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