Manure Management for Conserving Nitrogen
1) Many studies have indicated that up to 90% of the ammoniacal nitrogen found in manure can be volatilized within the first day of application if not injected or disked into the soil immediately. Need for improved manure management by dairy farmers becomes increasingly apparent as fertilizer costs continue to rise, and environmental degradation continues to occur due to atmospheric nitrogen deposition and eutrophication of waterways.

Although immediately disking or injecting manure into the soil is considered one of the best management practices for manure application, most farmers lack the necessary machinery that would enable them to complete the job in one pass over a field, time to return to the field disking manure into the soil.  Hay fields, pasture, and no-till planted corn fields are other areas that farmers may need to fertilize with manure, but are unable to incorporate manure into the soil.  Therefore, research into low cost ammonia loss mitigation techniques for small-scale dairy farms is needed.


We assessed the hypothesis that; if manure is applied to land when temperature is low but not frozen, N loss through ammonia volatilization can be minimized.  Glass chambers were placed over manured plots immediately after surface application. Starting in September 2008, 96 samples were collected from plots with and without cover crops each month until December. Soil and cover crop tissues were also sampled periodically. A summarized result follows:

	 Ammonia emissions from surface-applied liquid dairy manure in the first week of each month.

	Month
	Av.Chamber

Temp. (o F)
	Total N in Manure

Applied (lb/ac)
	Ammoniacal-N

Applied (lb/ac)
	Ammoniacal-N

Lost (lb/ac)
	Percent

Lost

	September
	90
	125
	80
	46
	57.5

	October
	64
	150
	85
	16
	18.8

	November
	55
	169
	90
	23
	25.6

	December
	45
	169
	95
	9
	9.5

	
	
	
	
	
	


Overall, colder fall temperatures significantly reduced the rate of volatility from surface-applied manure. Despite current “Massachusetts Best Management Practices” which strongly discourages the application of manure to frozen ground, the results from this research concluded that the greatest N retention for crop growth is derived from manure applied to frozen ground in December. More research is needed to determine if this N is retained by an earlier planted cover through the winter period.

2) We initiated a research project in which various tillage systems combine with applied liquid dairy manure were compared for N preservation in soil. The research was conducted by two farmers. Treatments included:

a-   Liquid manure – no-till (surface application) – drilled corn 
b-   Liquid manure – airway- drilled corn 
c-   Liquid manure – heavy disk – drilled corn)
d-   Airway – liquid manure – airway – drilled corn 

Summary of results is shown in the following table:





Farmer A



  Farmer B


             ________________________ 
________________________



PSNT

corn yld (t/ac)

PSNT

  corn yld (t/ac)

No-till


31

      27.4

13


26.7

Airway


39

      28.1

15


27.5

Heavy Disk

41

      27.9

15


28.0

Airway – Airway
40

      27.6

17


28.3
_________________________________________________________________________

Farmer A used starter N fertilizer and spread 6000 gal/acre liquid manure before planting. Farmer B applied 3000 gal/acre liquid manure and later used urea (75 lb N/acre) to sidedress the crop. Although plants under Farmer A were much greener than Farmer B plants, their final yields were similar.  Corn yield under the 4 tillage systems were also similar.

We will continue the research to determine N preservation under various tillage systems.

3) Our earlier research studies have indicated that a well-established winter rye cover crop requires 1100 GDDs for maximum nutrient recovery.  Early planting of winter rye ensures maximum residual nitrogen conservation in the soil, which otherwise would be lost to the environment. The recovered N will be released later and used by the main crop as the  cover crop residue decompose by microbial activity.

Liquid manure was applied at the rate of 3000 gal/acre to the soil on June 19th 2008. Winter rye was planted on 5th, 12th, 20th and 29th of September, and 6th of October 2008.  Nitrogen was applied at a rate of 100 lb N/acre at the time of cover crop planting. During the growing period, soil, tissue and soil-water samples were collected frequently until the soil was frozen in December. In the spring, cover crops were mowed and incorporated into the soil using a roto tiller on March 30, 2009. Corn (DKC 45-82, RM=95 days) was planted on May 1, 2009. No additional N fertilizer was added to the corn crop.  Soil samples for PSNT were taken at six-leaf stage. Corn silage was harvested on August 28th 2009. 

	 
	Soil Nitrate 
	 
	 

	Cover Crop 
	at Planting Corn
	PSNT
	Corn Silage 

	Planting Date
	(ppm)
	(ppm)
	(T/ha)

	     9/ 05/2008
	4.6
	10.0
	14.8

	9/12/2008
	4.0
	  9.2
	13.4

	9/20/2008
	3.8
	  9.5
	12.9

	9/29/2008
	3.9
	  9.0
	12.0

	  10/06/2008
	4.7
	  9.1
	11.7

	No Cover Crop
	2.9
	  6.4
	11.1

	
	
	
	


The results of nitrogen concentration in cover crop tissues and soil samples will be statistically analyzed as soon as they become available. 

1) Corn silage yields were low because of i) exceptionally cold and wet weather condition in 2009, and ii) no nitrogen was applied to corn plants in order to better quantify N recovery from cover crops.

2) Results from PSNT indicated that N level in all plots regardless of cover crop treatments were very low. This was partly due to very cold and wet condition that occurred during April-July. During this period, the experimental site collected approximately 400 GDD less and received 8” of rain more than norm for this location.

3) As cover crop planting delayed, available N from remobilization of cover crop residues decreased and therefore, silage corn yield was reduced linearly. Corn silage yield after winter rye that was planted September 5 out yielded those planted in no cover crop plots by 25%. 
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