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Use diets, with more variable feed

« Use more byproducts feeds Ingredients, to minimize price volatility

Do the cows maintain thelr feed efficiency when
changing diets between high starch and low starch ?
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Method Diet composition

HiStarch diet LoStarch diet

% forages 47.5 66.6
% high moisture corn 24.6 0
% by-products 11.4 24
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Method Diet composition

HiStarch diet LoStarch diet

% forages 47.5 66.6
% high moisture corn 24.6 0

% by-products 11.4 24

% DM 50.5 45.5
NDF (% of DM) 29.5 36.9
Starch (% of DM) 26.6 12.9
Net energy for lactation 1.68 1.58

(Mcallkg DM)
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Method

Experimental Design

USDA DFRC Prairie d
« 62 Holstein cows (29 primiparous) T — A
« Monitored phenotypes: :

DM intake (1/cow/d)

Milk yield (3 milkings/cow/d)
Milk fat and protein (6 milkings over 2 days/wk)
Body weight (after morning milking 3 days/week)
BCS (1 score / 5 weeks)

u Sac
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Method Experimental Design

USDA DFRC Prairie du Sac
* 62 Holstein cows (29 primiparous) ResiEs e T
- Monitored phenotypes: : Dgim J2E..
DM intake (1/cow/d)
« Milk yield (3 milkings/cow/d)
« Milk fat and protein (6 milkings over 2 days/wk)
« Body weight (after morning milking 3 days/week)
e BCS (1 score /5 weeks)

31 cows . .
Common Transition Transition Diet HiStarch
i 31 cow . ,
diet Transition Diet HiStarch Transition
4.5 weeks 11d 8 weeks 11d 8 weeks
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Feed efficiency
= residual feed intake (RFI) = observed — expected feed intake

Multiple linear regression : RFI

Fl observed =|u + ax MilkE + bxmaintenance+ cx body reserves change|+ &

Energy outputs not included in the model €= Measurement +
= feed efficiency model fitting errors
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Add a repeated time effect within a random cow effect:
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Feed efficiency
= residual feed intake (RFI) = observed — expected feed intake

Multiple linear regression : RFI

Fl observed =|u + ax MilkE + bxmaintenance+ cx body reserves change|+ &

Energy outputs not included in the model €= Measurement +
= feed efficiency model fitting errors
Repeatable over time Random over time

Add a repeated time effect within a random cow effect:
FI observed = ( p.,, + M) + ax MIlkE + bxmaintenance + cx body reserves

— change + error |
Feed efficiency = RFI Fischer et al. (2018)

Fischer and Kalscheur /
Repeatability of feed efficiency across diets EAAP, 29/08/2019




Method

Statistical analysis to answer the questions

Do the cows maintain their feed efficiency when changing
diets between high starch and low starch ?

1. Estimate feed efficiency

Fl observed = ( .., + M) + ax MIlkE + bxmaintenance + cx body reserves

o change + error
Feed efficiency = RFlI

Fischer and Kalscheur /

Repeatability of feed efficiency across diets EAAP, 29/08/2019



Method

Statistical analysis to answer the questions

Do the cows maintain their feed efficiency when changing
diets between high starch and low starch ?

1. Estimate feed efficiency

Fl observed = ( .., + M) + ax MIlkE + bxmaintenance + cx body reserves

o change + error
Feed efficiency = RFlI

2. ldentify the most (RFI <-0.5 SD), least efficient cows (RFI> 0.5
SD) and medium efficient cows (-0.5 SD < RFI = 0.5 SD)
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Do they maintain their feed Do they maintain their feed
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Method

Statistical analysis to answer the questions

Do the cows maintain their feed efficiency when changing
diets between high starch and low starch ?

Do they maintain their feed Do they maintain their feed
efficiency within diet ? efficiency across diets ?
( = repeatability) ( = reproducibility)

RFIE SR~ TaRFI £ RFI

pr— — || g N—
_Diet HiStarch | Transition | Dict LcfStarch
N, s | \— — W R

RFlw_#RFl —_____7RFl = 4RFI
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Results

Repeatability within diet

74® LoStarch oY
€ Histarch : ¢ 7
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=k Parity - 7.

HiStarch LoStarch

r 0.68 0.74
SD (Mcal of ME/d) 2.01 1.43
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Results

Repeatability within diet
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Results o eatability within diet
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Results Compare within and across diets repeatabilit

Within diet Across diet
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Compare within and across diets repeatabilit
Within diet
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Results

Compare within and across diets

Within diet Across
HiStarch LoStarch = dlets
r 0.68 0.74 0.40
SD (Mcal of ME/d) 2.01 1.43 2.09
Within AcCross
diet diets
Maintained 67.7% 45.2%
Change by 1 class 29.0% 41.9%
Change by 2 classes 3.2% 12.9%
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Results

Compare within and across diets

Within diet ACross
HiStarch LoStarch @ diets
. 0.68_%1.7 0.74 =2550.40
SD (Mcal of ME/d) 2.01 143)?.5-) 2.09
Within AcCross
diet diets
Maintained 67.7% > 45.2%
Change by 1 class 29.0% < 41.9%
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Results

Compare within and across diets

Within diet Across oy
HiStarch LoStarch | diets ~ REIISIESS
. =1 repeatable across
r 0.68=1.7 0.74 ==30.40 _,, diets than within diet
SD (Mcal of ME/d)  2.01 1.43=—=>2.09
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diet lets
Maintained 67.7% > 45.2%
Change by 1 class 29.0% < 41.9%

Change by 2 classes 3.2% < 12.9%
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Results

Compare within and across diets

Within diet Across m——
. diets is less
HiStarch LoStarch repeat_able ACrOSS
r 0.68 0.74 0.40  diets than within diet
SD (Mcal of ME/d) 2.01 1.43 2.09
- , Within ACross » Less than half of cows
T diet diets maintained their class
Maintained 67.7% 45.2% e 1.7 times more cows

41.9% /chanqinq class than
T
12 9% within diet!

Change by 1 class 29.0%
Change by 2 classes 3.2% | X 1.7
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Conclusion

‘*Feed efficiency is repeatable within diet across time

‘»Feed efficiency is |less repeatable when changing diets

*The most and least efficient cows on high starch diet
are not necessarily the same on low starch diet

=»To be considered for selection ?
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