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Starch content of diets for lactating 
dairy cows?

n Average Min Max

Shaver et al., 2008
Ó13,650 kg RHA herds

9 27% 25% 30%

Bucholtz, 2006
Ó13,650 kg RHA herds

18 26% 24% 30%

Staples, 2007

Suggested 24% - 26% starch 
diets as òidealó from summary of 
research literature



Can we lower the starch content 
of diets for lactating dairy cows 
and how low can we go?



Conclusions from 2008 MANC

üLactation performance was reduced for 18% & 
20% starch diets formulated using beet pulp & 
citrus pulp, respectively, to partially replace 
corn grain

üLactation performance was not reduced for 
16%- 17% starch diets formulated using 
soyhulls to partially replace corn grain

ü21% starch diets appear acceptable when high 
fiber, moderate protein byproduct feeds 
partially replace corn grain & protein 
supplement



Conclusions from 2008 MANC

üThe following can reduce the corn needed in 
high- starch diets or increase the òcorn 
equivalencyó of low- starch diets:
ÇA higher proportion of corn silage in the forage mix

ÇFeeding high - starch corn silage

ÇSupplementing sugars

ÇUse of Rumensin®

üThe starch in low - starch diets should be 
highly digestible



Impact of starch digestibility



Starch Digestibility

Ç High- Moisture Corn > Dry Corn
Ç High- Moisture Corn; > with > moisture content

Ç Ground > Rolled Corn; > with > fineness of grind

Ç Steam - Flaked Corn > Dry Rolled ; Varies with flake density

Ç Floury Corn > Vitreous Corn
Ç Rolled > Unrolled Corn Silage; varies by roll setting

Ç Early > Late Maturity Corn Silage

üIf low - starch diets are fed and the cost of starch 
is high, then it seems logical that the starch should 
be highly digestible



Diet Starch Digestibility by Corn Source
Firkins et al., JAS, 2001

Corn Source

# of 
Trials

Diet TT Starch 
Digestibility, %

Dry, cracked/rolled 9 85

Steam rolled 10 89
Dry, ground 13 91

Dry, fine ground 3 91
Steam flaked 10 94

High- moisture, rolled 3 94

High- moisture, ground 2 99



Diet Starch Digestibility vs. Milk Yield
Firkins et al., JAS, 2001

R2 = 0.89
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Diet Starch Digestibility vs. Milk Fat %
Firkins et al., JAS, 2001

R2 = 0.58

3.2

3.3

3.4

3.5

3.6

3.7

85 90 95 100

TT Starch Digestibility %

F
a
t, 

%



Diet Starch Digestibility vs. Fat Yield
Firkins et al., JAS, 200 1

R2 = 0.19
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Diet Starch Digestibility vs. Milk Protein%
Firkins et al., JAS, 2001

R2 = 0.22
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Diet Starch Digestibility vs. Protein Yield
Firkins et al., JAS, 2001

R2 = 0.90
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Effect of processing on site of 
digestion of corn starch
Owens et al., 1986

Dry Corn High Moisture Corn

Cracked Ground

- - - - Proportion of Starch Digestion - - - -

Ruminal 69% 78% 86%

Post- Ruminal 21% 18% 7%

Total Tract 90% 96% 93%







Maturity effects in corn silage 
Bal & co-workers, JDS, 1997; UW Madison

ED ¼ ML 2/3 ML BL

CS DM% 30 32 35 42

CS Starch, % 18 29 37 37

CS aTT StarchD, % 90a 88a 86b 75 c

Diet aTT StarchD, % 94a 93a 92b 88 c





Lauer, © 1994-2003

University of Wisconsin ïAgronomy

Relationship Between Forage Moisture and 

Kernel Milk Stage
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Kernel Processing


