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Introduction
• Alfalfa hay is commonly fed to livestock and can represent the largest and most expensive

dietary component of a ration

• Average ash content of legume hay is approximately 6% to 8% dry matter (DM)

• Ash contents higher than the average indicate soil contamination

• Ash provides no calories and decreases total digestible nutrients (TDN) of hay

• Reducing the amount of ash in hay is a growing concern for livestock owners

• Although no scientific data is available, it is theorized that the type of hay rake can effect ash
content in hay

• Determine the effect of hay rake-type on ash content of alfalfa hay

• Research was conducted in Minnesota (MN; loamy sand), Pennsylvania (PA; silty loam) and
Wisconsin (WI; silty loam) in first cutting alfalfa hay fields

• Prior to harvest (standing) and after harvest (post-harvest) with a disc mower, 16 random 0.25
m2 samples were hand harvested

• Swath rows were assigned to a randomized complete block design with 4 replicates

• Two swath rows were raked together with either a wheel rake, side delivery rake, rotary rake
or merger within each replicate (Figure 1)

• After raking, 4 random samples were collected for each rake type in each replicate

• After baling (MN, WI) or chopping (PA), 6 samples from each treatment were randomly
collected from each replicate

• All ash samples were processed following AOAC protocol 942.05 to ash animal feed

• Data were analyzed with PROC Mixed of SAS with statistical significance set at P ≤ 0.05. Mean
separations were determined using Tukey’s HSD at (α = 0.05)

Figure 1. Clockwise: wheel rake, side-delivery rake, merger and rotary rake used to rake first
Harvest hay in MN.

• This research was funded by USDA-NIFA Alfalfa Seed and Forage Systems Research Program

• A merger tends to result in less ash content while a wheel rake tends to result in greater ash
content

• Farmers looking to reduce ash content of hay should consider using a merger

(A)  Minnesota

Rake Type
Standing Post-Harvest Post-Raking Post-Baling

% Ash in DM

Merger

11.2 12.8

11.1b 11.4b

Rotary 13.6a 13.0ab

Side-Delivery 13.5a 13.2ab

Wheel 15.3a 14.6a

P-value 0.0002 0.006

(B) Pennsylvania

Rake Type
Standing Post-Harvest Post-Raking Post-Baling

% Ash in DM

Merger

9.8 10.2

9.6b 9.8b

Rotary 9.9b 10.5b

Side-Delivery 9.5b 9.8b

Wheel 10.6a 11.1a

P-value 0.0003 0.03

(C)  Wisconsin

Rake Type
Standing Post-Harvest Post-Raking Post-Baling

% Ash in DM

Merger

9.4 9.4

9.0 9.2

Rotary 9.7 9.3

Side-Delivery 9.1 9.0

Wheel 10.3 9.5

P-value 0.28 0.34

Table 1A-C. Ash content of standing, post-cut, post-rake and post-baled 1st cutting alfalfa hay, raked
with either a merger, rotary rake, side-delivery rake or wheel rake in Minnesota (A), Pennsylvania
(B) or Wisconsin (C).

• Ash contents were different among hay rakes in MN and PA after raking (P=0.0005 and 0.0003)
and after baling (P=0.0034 and 0.03) (Table 1A-C)

• Ash content was similar in WI after raking and baling

• The merger resulted in the least amount of ash compared to all other treatments

*Within a column, means without a common superscript letter differ (P < 0.05).
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