Wide Swath Research

Open the Mowing Window While Maintaining Forage Quality
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Traditional mowing of haycrop silage to a narrow swath and leaving the forage overnight reduced by more than 300 pounds or $50, the potential milk/ton of dry matter in the haylage. Preserving all the nutrients to the mouth of the cow is critical to forage quality. With high grain/low milk prices, forage quality is the key to profitable dairy farming in New York State.  A high forage diet with this higher quality forage from wide swath/same day haylage, can mean an additional $20,000 for a 100 cow farm.  The research gathered from an earlier New York Farm Viability Institute grant showed that wider mower swath will increase drying speeds, allowing quick quality harvests within the window that forage is high quality.  

This puts farmers with limited resources between a rock and a hard place.  Mowing in the traditional narrow row system and allowing it sit overnight lost feed quality.  Mowing just what they chopped the same day resulted in higher feed quality, but the limited mower hours stretched the harvest over more days.  It is well documented that a 5 day delay in the whole harvest reduces NDF digestibility, a loss of over $8,000 for a 100 cow farm. 

Mowing hours limit the speed of harvest.  Compounding this limit is the need to wait in the morning until the dew has gone and the forage has rebuilt the digestible carbohydrates (sugars and starches) lost in overnight respiration.  Mowing then needs to stop in afternoon in order for proper ensiling to occur on the same day.  This squeeze further increases the mowing bottleneck.  For many smaller farms, the capital cost of a new mower or the additional labor to run a second mower is not there.  

The New York Farm Viability Institute grant “Impact of time of mowing on wide swath haylage components and milk producing potential” enabled the answer to the common farm questions, “If I mow early in the morning in a wide swath, will the plant continue photosynthesis to re-build the carbohydrates to the same level that we have by waiting until later in the morning?”

A second cutting new seeding was mowed in August at 8 pm (sunset) on a clear night.  All swaths were 90% of cutterbar, with no conditioning.  A heavy dew with considerable radiant cooling occurred as temperatures dropped from a high of 86.4 F to a low of 56.3 F.  At sunrise, (6 am) another swath was mowed.    The entire process was repeated at 9:30 am when nearly all the dew had dried from the uncut vegetation.  The high temperature on that day was 83.8 F. in sunny conditions.  

Forage Quality Impact: 
[image: image1..pict]Research (graph #1, Knapp 1973) has shown [image: image2..pict]that as night temperatures increased, dry matter losses increased.  This loss is nearly all readily digestible carbohydrates critical to high milk production from forages. Mowing in the evening in a wide swath has a significant impact on the temperature of that forage as it goes through the night. Data from an earlier study (graph #2) found the narrow swath, mowed during the day, held much of the day’s heat throughout the night.  The wide swath, exposed to the night sky, rapidly dropped in temperature conserving many of the carbohydrates lost in the narrow swath.   When the sun reached the swath in the morning, the temperature and subsequent drying rate of wide swath rapidly increased over that of the narrow swath. 

[image: image3..pict]This study was conducted with wide swaths that were radiant cooled as evidence by the heavy dew on all vegetation.  Results reflected Knapp’s (1973) work in that mowing in the evening prevented the movement of carbohydrates to the roots and so only had respiration losses.  Mowing at sunrise meant that there had been respiration losses plus translocation losses to the roots and so the 6 am mowing had the lowest carbohydrates.  The Non Fiber Carbohydrates (NFC) graph #3 at right shows this key source of much of the energy in forages reaches a low about the time the dew has evaporated.  Unfortunately, many farmers mow early in the morning to maximize drying time.   If it is traditionally thrown into a narrow swath it shades nearly all the leaves and there is no photosynthesis re-building digestible carbohydrates.  Adding insult to injury, as the temperature goes up the respiration accelerates – destroying more digestible material.  By laying the swaths out to >80% of cutterbar and not conditioning, the photosynthesis system allowed the plants to continue to photosynthesize in excess of respiration and accumulated carbohydrates while the plant was drying.  
	Table #1 Impact of Wide Swath Mowing Time on Income/Feed Cost

	Time of Harvest
	Income/feed cost 

	8 PM
	$13.73

	6 AM
	$13.59

	9:30 AM
	$13.53


Components for each treatment were tested in the Cornell Net Carbohydrate and Protein System program to determine the milk income over feed costs in a maximum forage diet that was half test haycrop, and half corn silage; balanced for over 80 lbs of milk. CNCPS found (Table #1) that the rations were nearly identical in the bottom line – the income over feed costs.  Each of the forages produced by this wide swath was of top quality and, as you can see (table #2) in the IVTD -24, very digestible forage.  
	Table #2

Cut Time
	IVTD-24
	NFC
	Kd_hr
	Simple sugars
	Starch
	Soluble protein
	ADF
	RFV

	8 PM
	81.8a
	35.68ab
	8.51a
	9.98a
	3.95a
	37.17a
	24.85a
	195.67a

	6 AM
	82.0a
	34.97b
	9.50a
	7.53b
	2.20a
	36.17a
	24.23a
	198.83a

	9:30 AM
	83.3a
	36.93a
	9.54a
	8.08ab
	3.08a
	34.50a
	23.30a
	201.17a


Data followed by the same letter have no significant difference

By cutting in the evening or early morning into a wide, unconditioned swath, the plants were able to rebuild their digestible components before ensiling. The evening cutting system only is valid for clear nights with radiant cooling.  IF THE EVENING IS OVERCAST AND WARM, CUTTING IN THE EVENING MEANS THERE IS POTENTIAL FOR QUALITY LOSSES TO EQUAL A NARROW SWATH OVERNIGHT.   

NY farms that wide swath now have more potential hours for mowing yet still preserve forage quality.   Waiting for the dew to dry and the very limited mowing capacity on nearly all farms often means another 4 – 5 day delay with major reduction in digestibility.  Utilizing the above research, farmers are able to mow wide swath on clear evenings, or early in the morning, and accumulate the same feed value as mowing that morning.  For farms with limited mowing capacity, this opens wider the window of opportunity further to get the crop harvested. 







