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Rate of Alfalfa Forage Quality 

Change per Day

Component Mean

Crude Protein, % DM -0.25
Acid Detergent Fiber, % DM 0.36
Neutral Detergent Fiber, % DM 0.43
Neutral Detergent Fiber Digestibility, % NDF -0.43
RFV, points -2.9
RFQ, points -3.6

Source: Undersander, 2009 unpublished
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Mowing Alfalfa ïMower type

Sicklebar vs Disc Mowers

× Neither damage alfalfa stands more 

than other

× Disc Mowers

× Less maintenance

× Cut faster

× More horsepower per ft cutter bar
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Daily Changes in Total Nonstructural 

Carbohydrate of Alfalfa

¹ Plants produce sugar during day 

¹ Sugar/sugar accumulates in leaves 
because movement out slower than 
production

¹ Movement from leaves continues 
over night
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AM vs PM Cutting

¹ Beneficial if good drying conditions

¹ Hay should dry to less than 60% 
moisture by nightfall

Mowing Alfalfa ïTime of day
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Drying Hay - Principles 

If cut a 2 t/a dry matter yield

Must evaporate 8.5 tons (2,036 gallons)/a of water 

from the crop before it can be baled 
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Drying Hay - Principles 

About half water is in leaves

Leaves continue to respire until dried to <60% water
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Breakdown of starch and sugars

Respiration continues after cutting 

until plants dries to below 60% water 

2 ï8% of Dry Matter loss

Carbon dioxide
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Losses Due to Respiration

DM Loss 2% 4% 8%

Economic Loss ($/t)

Hay value $200/t $4 $8 $16

Hay value $300/t $6 $12 $24

Drying Hay - Principles 
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Losses Due to Respiration

Quality Loss

ADF, % NDF, % CA TDN,

DM

RFV Forage 

Grade

Value, 

$/t

28.0 36.0 61.3 173 Premium $240

Drying Hay - Principles 

Fri Dec 06, 2013 USDA - CO Dept of Ag Market News California Hay Report
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Losses Due to Respiration

Quality Loss

ADF, % NDF, % CA TDN,

DM

RFV Forage 

Grade

Value, 

$/t

28.0 36.0 61.3 173 Premium $240

--------If lose 4% dry matter of starch/sugars----------

30.0 38.5 59.8 158 Good $200

Drying Hay - Principles 

Fri Dec 06, 2013 USDA - CO Dept of Ag Market News California Hay Report

$40/t
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Wide swath benefits

¹ Faster drying

¹ Higher forage quality
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Relative humidity inside windrow
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Leaf Structure

Upper and lower epidermis    

is heavily coated with wax

V conserves water 

V protects surface cells

Stomatal opennings

Legumes have 10 times more 

stomata than grasses
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20%

Stomatal openings 

Conditioning

Weather regulated

Osmotic & Cell forces
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Figure 2a. Field 506 N Arlington Research Station 

May 29, 30, 31, 2007

wide swath vs narrow swath drying rate
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Figure 2b Field 506 N Arlington Research Station 

July 30, 31, Aug 1 2007

wide swath vs narrow swath drying rate
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Effect of wide swath on drying time

Drying time difference (wide ïnarrow) 

Average 

difference

Number of 

trials maximum minimum

hours to 

harvest 

(65% dm) -10.8 14 -25 -1.5
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Effect of wide swath on alfalfa 

composition at harvest

Difference (wide minus narrow) in composition at 
harvest

Component Average 
Difference

Number 
of trials

Minimum 
difference 

Maximum 
difference

CP 0.15 14 -1.16 1.75

NDF -0.9 14 -4.3 4.0

NFC 0.49 14 -4.03 3.07

Ash 0.47 14 -0.8 3

Note: beneficial differences observed in 10 of 14 trials
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Effect of wide swath on alfalfa 

composition at harvest

Difference (wide minus narrow) in 
composition at harvest

Component Average Difference

% of Dry Matter

Crude Protein 0.15

Neutral Detergent Fiber -0.90

Non Fiber Carbohydrate                             

(starch and sugars) 0.49

Ash (including soil) 0.47

Note: beneficial differences observed in 10 of 14 trials

NOTE:  Results shown are at 72% swath to cut width for wide swath.

More is better

Less is better

More is better

Less is better
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Minimize wheel traffic damage

Wheel traffic 5 days after cutting                             No wheel traffic

Alfalfa regrowth 10 days after cutting
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Drying Hay - Principles

¹Green color due to chlorophyll

¹ Chlorophyll is sensitive to 

photo-bleaching.  

¹ Photo-bleaching does not occur 

as long as 

¸ chlorophylls are in intact thylakoid 

membranes 

¸ protected by the endogenous 

carotenoids.
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Drying Hay - Principles
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Maximum swath width as percent of 

cutting width for conditioners
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Summary

¹Wide Swath

¸ Increases drying rate

¸Reduces respiratory loss

¹ Increases TDN


