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Supplemental sugars from molasses-based liquid feeds can increase fiber digestion and diet palatability, and field
reports indicate that liquid feeds can lessen sorting activity. A research study was conducted to evaluate the effects of
molasses-based liquid feed addition to a silage-based TMR on DMI, sorting activity, and milk and component
production. This study was published in the May 2012 Journal of Dairy Science.

Materials & Methods

Twelve lactating Holstein cows (74 DIM) received two treatment TMR's in a crossover experiment with 21-day periods.
Treatments were: 1) Control TMR and 2) Control TMR with molasses-based liquid feed (LF) at 4.1% of DM. The
nutrients from LF replaced small amounts of concentrate, high moisture maize, alfalfa haylage, and maize silage to
maintain equivalent dry matter and nutrition between diets. Cows were individually fed TMR once daily at 10 am. Diet
and orts samples were collected during the last 7 days of each period for nutrient composition and particle size
separation. Sorting activity for each fraction of the Penn State Particle Separator (0.75", 0.31", 0.05" screens, and
bottom pan) was calculated as the actual intake of each fraction expressed as a percentage of that fraction's predicted
intake. Milk yield was recorded for the last 7 d of each treatment period and component were analysed for milk samples
collected during the last 3 days of each period.

Liquid feed was a cane molasses-based product that also contained corn steep liquor and condensed corn distillers
solubles. It was fed at 4.1% of diet dry matter (5.8 Ibs as-fed) to deliver 1 Ib of supplemental sugar.

Note that dietary starch was reduced by 1 unit to accommodate sugar addition, while keeping total Starch+Sugar the
same between control & treatment diets.

Item, % of DM Control LF Results-Production:

Maize Silage 28.2 27.0 As shown in Table 2 on the right, Liquid Feed supplementation
increased intakes of DM, NDF, and sugar. Energy Corrected Milk
was increased also, due to higher milk and component yields for
HMC 23.4 22.4 cows receiving liquid feed. Milk efficiency was numerically higher
for LF cows also, indicating that cows were producing more

Alfalfa Halage 27.8 26.7

Concentrate Pellet 20.6 19.8

pounds of milk and components per pound of feed consumed.
Liquid Feed 4.1
Dry Matter (DM) 51.9 51.1 Item Control LF P-Value
CP (% of DM) 16.5 17.3 Dry Matter Intake 61.1 64.2 0.019
NDF, % of DM 29.1 28.9 NDF Intake, Ib/d 17.4 18.1 0.06
Starch, % of DM 275 26.4 Sugar Intake, Ib/d 2.4 3.5 <0.001
Sugar 4 54 Energy Corrected Milk, 95.3 102.3 0.05
Starch + Sugar 31.5 31.8 Milk Fat Yield, Ib/d 3.42 3.7 0.10
NFC, % of DM 43.4 423 Milk Protein Yield, Ib/d 3.0 3.2 0.02
NE, Mcal/lb 0.75 0.75 ECM/DMI 1.59 1.67 0.26




Sorting Results

All cows sorted against long particles, and for short and fine particles. However, LF supplementation markedly reduced
sorting against long particles (P<0.02) compared to control cows, as shown in the chart below. This likely occurred due
to the increased palatability of the TMR from the LF. In addition, the LF adheres small ration particles to larger ones,
reducing sortability of the small particles. Cows on the LF treatment ate 69% of their expected consumption of long
particles (20.75"), while control cows ate only 55% of expected long particles. Consequently, NDF intake increased for
LF cows, since the longest particles of the diet contained a high concentration of NDF (~46% of Dry matter). In this
study, higher sugar and NDF intakes for LF cows likely improved rumen efficiency, since sugars enhance fiber digestion.
In addition, research has shown that supplemental sucrose (the main sugar in cane molasses), when fed a proper
levels, does not negatively affect rumen pH. Improved rumen efficiency enhances milk and component production,
improving economic returns.
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Economic Analyses Control Liquid
DMI Value ($0.13/Ib) $7.93 $8.35
Lbs Milk Fat 3.42 3.7
Milk Fat Value ($1.45/Ib) $4.96 $5.37
Protein Ibs
Protein Value ($2.90/Ib) $8.70 $9.28
Total Component Value $13.66 $14.65
Net Return $5.73 $6.30
Difference/100 cows/d $57.00 TMR's!
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Reference: T. J. DeVries & R. M. Gill. 2012. Journal of Dairy Science 95:2648-2655.
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Bars on the chart:
100% - No Sorting

<100% - Selective Refusals
(Sorting Against)

>100% - Preferential
Consumption (Sorting For)

As shown in the table opposite, LF supplementation
increased net revenue by $0.57 /cow/day.
Improving rumen efficiency by providing
supplemental sugar, and reducing ration sorting
enhanced profits from LF cows. In addition, liquid

3 3.2 feeds can also help complement a precision-
feeding strategy by delivering and distributing
micronutrients and additives. Contact your QLF
Sales Manager for more information about QLF
products and the benefits they provide to dairy
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