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In recent months several samples of “larvae processed” manure, at various stages through the process have been analyzed for macro and micro nutrient content, as well as some other parameters.  The results of these analyses are listed in the tables below both in “as-is” form and on a dry matter basis.  The results help to get a better understanding of the process and where changes can be made to enhance the final product.  One component of analysis that remains to be completed is the calculation of mass balance or in other words, the tracking of volumes from initial layer poultry manure to finish product and by-products.  The analysis results show interesting trends, but additional sampling would be required until a consistent process produced consistent results.  Consistency of end-use product is essential for ensuring potential customer satisfaction and regulatory requirements (i.e. Nutrient Management Act and Regulations).

Organic matter levels are high, but can not be easily compared to cattle manure where there more cellulose and lignin in the ration and there is significant bedding resulting in a much higher carbon:nitrogen (C:N) ratio.  A C:N ratio indicates how quickly the soil microbial populations will break down the carbon while utilizing the nitrogen as a food source during that process.  A C:N ratio of soil is generally about 12:1 and in soil microorganisms is about 8:1.  In manures where the C:N ratio is less than 10:1, where good growing conditions exist (warm temperatures and adequate moisture) the mineralization of the nitrogen would be rapid and availability to a grass type crop, such as turf or corn would be higher than with most other types of solid manure.  
Table 1 shows the analysis results in a form that would be representative of application to the field.  
Table 1 - Larvae Processed Poultry Manure on an As-Is Basis
	Type   AS - IS BASIS

	DM %
	N 

%
	NH4N ppm
	P

%
	K

%
	Cu ppm
	Zn
ppm
	Al

ppm
	Bo

ppm
	Ca

%
	Fe

ppm
	Mg

%
	Mn

ppm
	Na

%
	Su

ppm
	C:N

ratio
	%
OM
	pH

	
	
	
	
	
	
	copper
	zinc
	aluminum
	boron
	calcium
	iron
	magnesium
	manganese
	sodium
	sulphur
	
	
	

	Fresh layer manure - May 28

	25.7
	2.03
	2433
	0.41
	0.43
	18
	113
	56
	3
	1.8
	197.4
	0.12
	87.9
	0.08
	868
	6
	20.3
	

	Fertilizer after sieves - sample -day 5 

	48.0
	3.58
	4680
	1.07
	1.15
	45
	304
	141
	11
	4.0
	447
	0.30
	248
	0.21
	2056
	6
	38.0
	

	Left in sive - sample - day 5 

	44.0
	3.82
	4263
	0.79
	0.81
	32
	195
	92
	8
	2.4
	334
	0.20
	167
	0.15
	1623
	5
	34.7
	

	Larvae - samples - day 5


	25.3
	2.41
	126
	0.25
	0.28
	10
	48
	12
	bdl
	0.24
	114
	0.08
	68
	0.15
	1356
	5
	20.0
	

	Pupae - samples - day 5 

	32.0
	3.04
	100
	0.33
	0.30
	24
	68
	6
	bdl
	0.25
	87
	0.13
	111
	0.14
	1600
	5
	25.3
	

	Feathers - sample- day 5 

	66.4
	6.44
	3923
	1.31
	1.47
	99
	341
	175
	12
	4.2
	571
	0.38
	301
	0.24
	4693
	5
	52.4
	

	bdl = below detectable level


Table 2 shows most of the same information converted to available nutrients in lbs/ton. Table 3 shows the same information as table 1, but on a dry matter basis so that an “apples-to-apples” comparison can be made of each material.  
Table 2 - Larvae Processed Poultry Manure Value (lbs/ton on an As-Is Basis)
	Type   AS - IS BASIS – lbs/ton

VALUE
	DM %
	Total

N 
	NH4N 
	Available 

N
	P205
	K20
	Zn

	Ca


	Mg


	Mn


	Su


	C:N

ratio
	%
OM

	
	
	
	
	*
	
	
	zinc
	calcium
	magnesium
	manganese
	sulphur
	
	

	
	
	lbs/ton
	
	

	Fresh layer manure - May 28

	25.7
	40.6
	4.9
	22
	15
	9
	0.2
	36
	2.4
	0.2
	1.7
	6
	20.3

	Fertilizer after sieves - sample -day 5 

	48.0
	71.6
	9.4
	38
	39
	25
	0.6
	80
	6
	0.5
	4.1
	6
	38.0

	Left in sive - sample - day 5 

	44.0
	76.4
	8.5
	40
	29
	18
	0.4
	48
	4
	0.3
	3.2
	5
	34.7

	Larvae - samples - day 5 

	25.3
	48.2
	0.25
	24
	9
	6
	0.1
	4.8
	1.6
	0.1
	2.7
	5
	20.0

	Pupae - samples - day 5 

	32.0
	60.8
	0.20
	30
	12
	7
	0.1
	5.0
	2.6
	0.2
	3.2
	5
	25.3

	Feathers - sample- day 5 

	66.4
	128.8
	7.8
	66
	48
	32
	0.7
	84
	7.6
	0.6
	9.4
	5
	52.4


General Comments:

· Value of layer poultry manure is consistently among the highest of all livestock types
· Layer poultry manure is high in nutrients, but also has a very strong odour and is difficult to apply at a low application rate
· Value of micro-nutrients such as calcium, zinc, magnesium, manganese, sulphur etc is difficult to determine.
· C:N ratio indicates how quickly the nitrogen conversion from organic form to crop available form could occur under typical crop growing conditions.  The higher the C:N ratio the longer the conversion.  A C:N ratio of 30:1 or higher could result in short-term crop nitrogen deficiency (i.e. fields that seldom have manure or legume crops)
· Other factors that add value to the “larvae-processed manure:
· Reduction in odour results in:

· Opportunity to apply in/near urban areas
· Change in composition from “toothpaste” to “coffee grounds” consistency results in:

· Easier calibration with more uniform application rate
· Reduction in moisture level results in:

· Reduced transportation cost 
· Reduced storage cost

· Reduced land application cost
· Opportunity for value-added components:

· Pupae are high protein (~19% crude protein on an as-is basis or almost 60% crude protein on a dry matter basis)
· Ammonia that may be lost during the “processing” 
· Organic matter represents 78% over 1550 lbs/ton on a dry matter basis. 

· Carbon feeds the microorganism populations (diversity)

· OM increases the nutrient-holding capacity of the soil (especially sand and clay)

· OM increases the water-holding capacity of the soil (especially sand and clay)

· OM increases soil structure and aggregate stability and helps prevent soil erosion
Table 3 - Larvae Processed Poultry Manure on a Dry Matter Basis
	Type Dry Matter Basis
	DM 
%
	N 
%
	NH4N ppm
	P 
%
	K 
%
	Cu 
ppm
	Zn 
ppm
	Al 
ppm
	Bo 
ppm
	Ca 
%
	Fe 
ppm
	Mg 
%
	Mn 
ppm
	Na 
%
	Su ppm
	C:N 
ratio
	% 
OM

	Fresh layer manure - May 28

	25.7
	7.90
	9467
	1.60
	1.67
	70
	440
	218
	12
	6.9
	768
	0.47
	342
	0.32
	3377
	6
	78.99

	Fertilizer after sieves - sample -day 5 

	48.0
	7.46
	9750
	2.23
	2.40
	94
	633
	294
	23
	8.3
	930
	0.63
	518
	0.43
	4283
	6
	79.17

	Left in sive - sample - day 5 

	44.0
	8.68
	9689
	1.80
	1.84
	73
	443
	209
	18
	5.4
	760
	0.45
	379
	0.35
	3689
	5
	78.86

	Larvae - samples - day 5 

	25.3
	9.53
	498
	0.99
	1.11
	40
	190
	47
	bdl
	1.0
	451
	0.32
	267
	0.60
	5360
	5
	79.05

	Pupae - samples - day 5 

	32.0
	9.50
	313
	1.03
	0.94
	75
	213
	19
	bdl
	0.8
	273
	0.41
	347
	0.43
	5000
	5
	79.06

	Feathers - sample- day 5 

	66.4
	9.70
	5908
	1.97
	2.21
	149
	514
	264
	18
	6.3
	861
	0.57
	454
	0.37
	7068
	5
	78.92














