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Intro to Molly

Representation of milk production
Short demo using BST

Exercise
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JAS 86:483-499
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OBJECTIVE

Bridge gap between basic knowledge
of cow digestion and metabolism,
and animal performance
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State Variables

Animal Element Digestive Element
Amino acids Large Particles

(Lys His Met/Cys Other) Small Particles
Glucose Microbes

Acetate Rumen VFAS

Fatty Acids DMI

Adipose TG Soluble Ash

Body Protein Cellulose

Visceral Protein Hemicellulose

Uenz Soluble, Insoluble Protein
Milk lactose Soluble Carbohydrates
Milk Protein Alpha, Beta Hexoses
Milk Fat

Milk
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ik Fatty Acids

Equations

14

dFa/dt = absFa + TsFaF1 | —— = _  [rew
-FaTsf - FaTmV - FaCd rater

m———
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TsFaF1 6.34589

h.94083
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Example: U=Vm /(1 + Km/[S])
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AcTmV = V, v uenz* Kminh*INS
l(1 '0+kAchV/[Ac] + k1Ach/[G|])
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AV Difference (Mammary)
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AcTmV = V, v uenz* Kminh*INS
l(1 '0+kAchV/[Ac] + k1Ach/[G|])
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Representation of milk production
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Molly Milk Production vs. DMI
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Potential milk = UCELLS
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Molly milk production assumptions

1.

2.

Lactose is 4.8% of milk yield

Lactose production Is dependent on
a-lactalboumin production

Relative proportion of milk fat from de
novo (Ac) and body, diet (Fa) are 50/50

Milk protein yield is determined by
limiting amino acid theory.



Representation of milk production

duenz = usyn - udeg

usyn = Vusyn*UCELLS*Lhor*BST/
(kusyn+Lhor*BST)

udeg = uenz*(Kudeg + Kudeg\i*®
((umave/Kmdeg)1%/(1+umave/Kmdeg)19))

= retained milk effects
Lhor is integrated

Neal & Thornley 1983 J Ag Sci Cambridge 101:389-400
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Milk Components

1. GILMV = Vg " (VaaLa*uenz*kminh/
(1+((kaaa/[Aa])=*F))fLAAA

2. FaTmV = V_...v uenz*INS*kminh/
(1 +kFaTmVI [Fa]+k1 FaTmI [G“)

3. AcTmV = V, 1,v uenz* INS*kminh/
(1+ +K1 pctm/[Gl])

4. AaPmV1 = V,_p..*uenz*kminh/
(1+(K.p/[AQ])EXP)fPmMAa



GILMmV = Vg " (VaaLa*uenz*kminh/
(1+((kaaLa/[Aa])=*F))/fLAAS
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FaTmV = V_.,,v uenz* INS*kminh/
(1 +kFaTmVI [Fa]+k1 FaTmI [G“)
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AcTmV = V, 1r,,v uenz*INS*kminh/
(1 +Kacrmv/IACIHKacTm/[Gl])
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AaPmV1 = V,_p,,*uenz*kminh/
(1+(kaapm/[Aa])=*F)fPmAa
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B Moy v e .
. _
File Diet Model View Window Help
=| &
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Demo using BST

3 Molly v3

File
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Diet Model View Window Help
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run

Moo
MOO
MoO

D

B3 - Input Simulation Data
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Demo using BST

2. BST lactation
Go until day 70
Dietl

BST 1.0

Save data....

Model reset to T=0
Model run
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Demo using BST

3. Give BST

Go until day 308
Dietl
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View Plot
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Modeling Exercise

Adjust ucells to match the cow’s milk production
Total milk = 10042, total fat=355, total protein=293
IBW = 550, fBW=612, tot DMI=6197
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Modeling Exercise

File Diet Model View Window Help
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|Intake hased on Milk j
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Modeling Exercise - Solution

File Diet Model View Window Help
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Thanks...

http://www.vmtrc.ucdavis.edu/laboratories/metabolic/molly.cfm
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