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Background: 

Our overall goal is to improve farm profitability while protecting the environment. Having a clear understanding of the imbalances between farm nitrogen (N), phosphorus (P) and potassium (K) imports and exports and the causes of these imbalances is necessary for the development of best management practices that address nutrient accumulation and aid in achieving long-term sustainability of the dairy and livestock industry in the Northern New York region. This project is in its second year. This project provides an assessment of the current status of N, P and K balances for the 11 Northern New York farms that participated in 2004/2005 and the 22 farms that participated in 2006. This assessment will facilitate evaluation of management opportunities that could lead to improved whole farm nutrient balances and hence reduced risk of losses to the environment over time. The database will be expanded with 20 continuing farms and 6 new farms in 2007 (2006 farm data). Once expanded upon with these additional farm years the database will include 11(2004), 22 (2005) and 26 (2006) farms for a total of 59 farm years of which we hope to have 9 farms that participated all 3 years and an additional 20 farms for which we have 2 years of data. This 3-year dataset will then be analyzed to determine what management decisions drive (im)balances and what the realistic opportunities are for nutrient use efficiency in Northern New York farms. 
Methods:

We assessed farm N, P and K balances for Northern NY farms using an Excel software program “Mass Nutrient Balance” v.3 (http://nmsp.css.cornell.edu/projects/massbalance.asp). The Mass Nutrient Balance takes into account nutrients (N, P and K) inputs (feed, fertilizer, N fixation, bedding, animals) and exports (milk, animals, crops, manure) and inventories (feed, fertilizer). The software and the analysis were refined in 2006 in response to experiences in the first project year and input from participants and extension educators. The updated version of the Mass Balance calculator was expanded to include: 

· Number of farm acres receiving manure;

· N, P and K composition of farm produced feeds;

· Manure application to legume crops;

· Number of mature cows. 

Caroline Rasmussen worked with CCE field staff and consultants to collect and analyze the farm balances. Twenty-two farms were completed (six in Lewis, six in St Lawrence, three in Franklin, three in Clinton, and two each in Jefferson, and Essex Counties). Of the eleven farms participating in 2005 (data collection year 2004), nine continued to participate in 2006 (data for 2005 calendar year). All farms received a farm-specific report as well as an assessment of how their farm compared to others included in the project. Those farms that participated for 2 years received a progress report, comparing their year one and year two results. 

Results: 

General farm characteristics: The twenty-two farms varied in size from 38 to 475 milking cows representing animal densities of 0.19 to 1.05 animal units
 per acre. Milk production ranged from 1,607 to 13,489 lbs of milk per acre and from 12,602 to 26,514 lbs of milk per cow per year. One of the participating farms had a beef cow-calf enterprise in addition to the dairy cows. Crop and tillable pasture acres ranged from 100 to 1,200 acres. Ten of the twenty-two farms sold crops off the farm. The percentage of purchased feeds (percentage of all livestock feed on a dry matter basis) ranged from 4% to 54%. General farm characteristics are shown in Table 1.

Nitrogen balances: Nitrogen balances are shown in Table 2. The percentage of N imported that did not leave the farm through exports of milk, animals, crops, and/or manure ([imported N–exported N]/imported N) ranged from 18 to 84%. The total annual lbs of N per acre “remaining” ranged from 10 lbs to 196 lbs N/acre N (Fig. 1). 
Purchased feed and fertilizer accounted for the bulk of N imported onto these farms. Together these major contributors accounted for 78% of all N imports (Table 3 and Fig. 2). On all of the farms except one, the largest N export was in the form of milk sales. On average, milk accounted for 78% of all N exports on these farms. The major N export vehicle for one farm was crop sales. None of the farms currently export manure. The N contribution from fixation by legumes was estimated from legume crop acreage, yield and crude protein content. Nitrogen fixation accounted for 5 to 46% of the total N imports on the farms.

Phosphorus balances: The study farms imported 0.14 to 16.03 tons more P than they exported annually (Table 4). The percent P remaining varied from 14 to 82%. As with N, milk was the major P export item on all of the farms expect one. Feed and fertilizer accounted for most of the P imports. The P remaining (imports – exports) per acre of tillable crop and pasture, varied from 1 to 28 lbs P/acre (Fig. 3).

Potassium balances: One case study farm exported more K than they imported; 78% of the K exported from this farm was in the form of crop sales resulting in a balance of -3.94 tons. The remaining farms annually imported 0.06 to 35.92 tons more K than they exported (Table 5). The remaining K was -44% (more K exported than imported) to +80 % of imports and -7 to +73 lbs of K
 per acre (Fig. 4). The distribution of potassium imports differed from the distribution of N and P imports. For six of the farms purchased fertilizer was the major K import category. On nine participating farms most of the K was exported as milk. However, for the five farms that sold crops, off farm crop sales accounted for 18 to 72% of K exports.
Mass nutrient balance benchmarks: The quantity of excess nutrients on the case study farms varied considerably. Why? A sample size of 22 does not provide a sufficient database for rigorous statistical comparison and this is also why a third year of data is needed. However, some general trends can be observed. Figures 1, 3 and 4 display lbs of N, P and K remaining on each farm acre, ranked along the x-axis by farm size as measured by total animal units. Animal units per farm was a poor predictor for the amount of N and P remaining (Fig. 5) indicating nutrient excess. For N, animal density was a much better predictor for the amount of N remaining per acre. However, for P the animal density did not correlate well with the amount of P remaining per acre as total animal units (Fig. 5). These figures do, however, show opportunities for improvements for farms of all sizes.   

Multiple year comparisons: Nine Northern New York dairy farms participated in the mass nutrient balance over two years, providing data for calendar years 2004 and 2005. On average, these nine farms had an increase in mature cows and total animal units from 2004 to 2005.  Although there was also an increase in tillable acres the average animal density increased slightly from 0.71 in 2004 to 0.78 in 2005 (Table 6). The average N and P mass balance remaining (imports-exports) increased from 2004 to 2005; the average K mass balance remaining decreased. The changes from 2004 to 2005 for N, P and K remaining per tillable acre vary dramatically from farm to farm and between nutrients (Fig. 6). Eight of the nine farms had an increase in N remaining per tillable acre; the remaining farm showed a decrease of less than a pound per acre. Of the 9 farms, 4 had an increase and 5 had a decrease in P remaining per acre.  Conversely, 5 farms had an increase and 4 showed a decrease in K remaining per acre. The dataset needs a third year for these farms to determine if changes between years reflect year to year variability or management changes.
Nutrient Use Efficiency: An important measure of environmental impact is a firm’s productive efficiency. The efficiency with which the participating dairy farms use N, P and K to produce milk is presented in Fig. 7, 8 and 9. In each of these figures, the nutrient imports and exports are divided by the total quantity of milk sold (lbs nutrient per hundred weight of milk sold). The farms are ranked by annual per cow milk production. The green squares represent nutrient exports per hundred weight of milk sold; the blue diamonds represent nutrient imports per hundred weight of milk sold. Within and across all production levels, these NNY dairy farms vary widely in the total quantity of nutrients they imported per unit of milk production. Some Northern New York farms imported more than 3 times as as much N, P and K as other farms producing the same amount of milk per cow. Understanding the differences between these farms can help to find ways to improve dairy farm economics and reduce losses to the environment at the same time. 

Crop Sales: In the 2004 Northern New York Mass Balance assessment, farms that sold crops had lower mass nutrient balances. In the 22 farms participating in 2005, this trend continued on average but there were large farm to farm deviations from the average. Farms with crop sales tended to be smaller with less crop acres and animal units than dairy-only enterprises (Table 7).  Farms with off farm crop sales had a smaller percentage of purchased feeds and less N, P and K imported as feed per tillable acre. In 2004, the average of the 5 farms that sold crops imported about twice as much fertilizer N and P than the 6 farms that did not sell crops. In contrast, in the current dataset of 22 farms, farms that sell crops import N and P fertilizer per crop acre at about the same rate as farms and K fertilizer as a slightly lower rate than the farms that do not sell crops. Nutrients exported as milk was about the same for both groups. Even though the average N, P and K remaining per acre was lower for farms with crop sales, there was wide farm to farm variability that needs further investigation (Fig. 10).

Conclusions/Outcomes/Impacts: 

Additional data (greater number of farms participating in the study and multiple years per farm) are needed to draw conclusions with regards to indicators of imbalances and improvement opportunities on the farm. This initial assessment suggests that there are great farm to farm differences in the quantity of nutrients remaining on farms. These disparities remain when nutrient loss is measured in total (tons/farm) and in proportion to farm size (animal units and tillable acres) and farm animal density (au/acre). The proportion of nutrients remaining on the farm as a percent of imports was generally lower for P than for N. This may be a reflection on the extensive education and policy efforts to reduce P loss from dairy farms over the past several years. An analysis of efficiency of farm nutrient use for milk production suggests that there are wide variations between farms with similar production levels. A more detailed comparison between groups of farms with divergent nutrient use efficiencies may provide an insight into the characteristics which make some farms more efficient than others. Such assessment should be accompanied by assessment of farm business summary data to explore the impact of nutrient management strategies on both farm profitability and nutrient source reduction. Prices paid by producers for imported nutrients may play an important role in farm nutrient balances. Realized and forecasted price increases in fertilizers and purchased feeds will give livestock producers additional incentives to minimize nutrient imports and recycle farm nutrients as effectively as possible.
Outreach

The project, by its nature, involves direct interactions between producers, consultants, extension, and on-campus research and extension teams in two departments (Animal Science and Crop and Soil Sciences). Producer involvement in the data acquisition and individualized farm analysis engaged producers to actively consider the causes of nutrient flows onto and off of their farms. Project results were communicated to each of the participating producers via farm specific reports. Summaries of all farms (without farm identification) were included in the report so producers could compare their nutrient balances to other farms in their region. This final report will be added to our website for Northern NY projects (http://nmsp.cornell.edu/projects/nny.asp). Additional outreach will occur this fall and winter (see next steps).

Next steps:

The 2004/2005 results will be presented at NNY winter meetings and distributed through a fact sheet that will be developed this fall. Each of the participating CCE offices agreed to continue with the project in 2005/2006 and the project will be expanded with a third year (2006) of data for farms that participated with 2004 and 2005 data and an additional 6 farms. A larger dataset is needed to investigate the impact of changes in management on whole farm balances and to derive management indicators that have major impacts on these balances (i.e. identify management options to reduce imbalances for long-term sustainability of the farms).
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Table 1: General farm characteristics for twenty-two case study dairy farms located in Northern New York State (2005 data).

	Selected farm characteristics
	Mean
	Median
	Minimum
	Maximum

	Number of mature cows
	169 
	101 
	38 
	475 

	Annual milk production per cow (lbs)
	20,671 
	20,800 
	12,602 
	26,514 

	Animal units (1000 lbs live weight)
	323 
	202 
	56 
	922 

	Animal density (animal units/acre)
	0.66
	0.67
	0.19
	1.05

	Tillable crop and pasture (acres)
	502 
	365 
	110 
	1,200 

	Manured cropland (acres)
	280 
	195 
	83 
	800 

	Legume crop (%)1 
	42%
	37%
	12%
	100%

	Purchased feeds (% total feed dry matter) 
	22%
	20%
	4%
	54%


1 Legume crop acres as a percentage of total tillable crop and pasture acres.

Table 2.  Nitrogen balance factors, mean, median, minimum and maximum for twenty-two case study dairy farms located in Northern New York State (2005 data).

	
	Mean
	Median
	Minimum
	Maximum

	Nitrogen Mass Balance 
	 
	
	
	

	   Tons N remaining 
	26.63 
	     18.51 
	      2.57 
	    82.98 

	   N remaining/acre receiving manure (lbs)
	        211 
	       199 
	         18 
	        564 

	   N remaining/acre (lbs)
	        111 
	       110 
	         10 
	        196 

	   N remaining/au (lbs N per 1,000 lbs live weight)
	  164 
	 175 
	  36 
	    277 

	   % N remaining (import-export/import)
	67%
	68%
	18%
	84%

	 
	
	
	
	

	Distribution of imported N
	 
	 
	 
	 

	   N from purchased feed (lbs N/tillable acre)
	         86 
	         75 
	         11 
	        207 

	   N from purchased fertilizer (lbs N/tillable acre)
	          43 
	          40 
	            -   
	       107 

	   N from N fixation (lbs N/tillable acre)
	          30 
	         25 
	            7 
	          68 

	   N from purchased animals (lbs N/tillable acre)
	            2 
	           -   
	            -   
	          19 

	   N from bedding (lbs N/tillable acre)
	            1 
	            0 
	            -   
	            3 

	 
	 
	 
	 
	 

	Distribution of exported N
	 
	 
	 
	 

	   N from milk sales (lbs N/tillable acre)
	          39 
	         35 
	           8 
	          75 

	   N from animal sales (lbs N/tillable acre)
	            6 
	            4 
	            1 
	          26 

	   N from crop sales (lbs N/tillable acre)
	            6 
	          -   
	        -   
	          28 

	   N from manure export (lbs N/tillable acre)
	            -   
	            -   
	           -   
	           -   
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Figure 1: Nitrogen remaining (imports-exports) lbs per tillable acre on 22 Northern New York State dairy farms ranked by farm size (animal units); 1 animal unit = 1,000 lbs.

Table 3: The average distribution of nitrogen, phosphorus and potassium imports and exports for 22 Northern New York State dairy farms (2005).

	
	Nitrogen
	Phosphorus
	Potassium

	Annual imports
	----------------------- % of total annual imports -----------------------

	   Feed
	53%
	61%
	60%

	   Fertilizer
	25%
	36%
	39%

	   N fixation
	20%
	 
	 

	   Animals Purchased
	1%
	3%
	0%

	   Bedding
	0%
	0%
	1%

	Annual exports
	----------------------- % of total annual exports -----------------------

	   Milk
	78%
	75%
	80%

	   Animals Sold
	11%
	14%
	3%

	   Crops Sold
	11%
	11%
	18%

	   Manure/Compost
	0%
	0%
	0%


[image: image2.emf]
Figure 2: The average distribution of nitrogen, phosphorus and potassium imports for 22 Northern New York dairy farms.  Imports items, feed, fertilizer, N fixation, animals purchased, and bedding as a percentage of total annual imports.

Table 4. Phosphorus balance factors, mean, median, minimum and maximum for twenty-two case study dairy farms located in Northern New York State (2005 data).

	
	Mean
	Median
	Minimum
	Maximum

	Phosphorus Mass Balance 
	 
	
	
	

	  Tons P remaining 
	       3.05 
	      1.31 
	       0.14 
	     16.03 

	  lbs P remaining/acre receiving manure
	          21 
	         18 
	           1 
	          74 

	  lbs P2O5 remaining/acre receiving manure
	          50 
	         42 
	          3 
	       171 

	  lbs P remaining/acre
	         10 
	         10 
	           1 
	          28 

	  lbs P2O5 remaining/acre
	          24 
	         22 
	          2 
	         66 

	  lbs P remaining/au
	         16 
	         14 
	           2 
	          51 

	  % P remaining (import-export/import)
	50%
	52%
	14%
	82%

	 
	 
	 
	 
	 

	Distribution of imported P
	 
	 
	 
	 

	   P from purchased feed (lbs P/tillable acre)
	         12 
	        12 
	         0 
	         29 

	   P from purchased fertilizer (lbs P/tillable acre)
	           6 
	         6 
	        -   
	        14 

	   P from purchased animals (lbs P/tillable acre)
	          1 
	         -   
	         -   
	            5 

	   P from bedding (lbs P/tillable acre)
	         0 
	        0 
	          -   
	           1 

	 
	 
	 
	 
	 

	Distribution of imported P
	 
	 
	 
	 

	   P from milk sales (lbs P/tillable acre)
	7 
	            6 
	           1 
	          12 

	   P from animal sales (lbs P/tillable acre)
	            1 
	          1 
	         0 
	           6 

	   P from crop sales (lbs P/tillable acre)
	            1 
	         -   
	         -   
	           6 

	   P from manure/compost (lbs P/tillable acre)
	           -   
	        -   
	         -   
	            -   
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Figure 3. Phosphorus remaining (imports-exports) lbs per tillable acre on 22 Northern New York State dairy farms ranked by farm size (animal units); 1 animal unit = 1,000 lbs.

Table 5. Potassium balance factors, mean, median, minimum and maximum for twenty-two case study dairy farms located in Northern New York State (2005 data).

	Potassium Mass Balance 
	Mean
	Median
	Minimum
	Maximum

	
	 
	 
	
	

	   Tons K remaining 
	      5.80 
	      2.87 
	    -3.94
	     35.92 

	   lbs K remaining/acre receiving manure
	          48 
	         38 
	      -12
	       154 

	   lbs K2O remaining/acre receiving manure
	          58 
	        46 
	      -14
	        186 

	   lbs K remaining/acre
	          23 
	        18 
	       -7
	          73 

	   lbs K2O remaining/acre
	          28 
	         22 
	       -8
	          88 

	   lbs K remaining/au
	         33 
	        29 
	     -24
	          85 

	   % K remaining (import-export/import)
	50%
	53%
	-44%
	80%

	 
	 
	 
	 
	 

	Distribution of imported K
	 
	 
	 
	 

	   K from purchased feed (lbs K/tillable acre)
	       22 
	      19 
	        0 
	       76 

	   K from purchased fertilizer (lbs K/tillable acre)
	         16 
	        14 
	         -   
	        48 

	   K from purchased animals (lbs K/tillable acre)
	           0 
	         -   
	         -   
	            1 

	   K from bedding (lbs K/tillable acre)
	          0 
	          -   
	         -   
	           6 

	 
	 
	 
	 
	 

	Distribution of imported K
	 
	 
	 
	 

	   K from milk sales (lbs K/tillable acre)
	        12 
	         11 
	          3 
	          22 

	   K from animal sales (lbs K/tillable acre)
	           0 
	       0 
	        0 
	            2 

	   K from crop sales (lbs K/tillable acre)
	         4 
	         -   
	         -   
	          23 

	   K from manure/compost (lbs K/tillable acre)
	           -   
	          -   
	         -   
	             -   
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Figure 4. Potassium remaining (imports-exports) lbs per tillable acre on 22 Northern New York State dairy farms ranked by farm size (animal units); 1 animal unit = 1,000 lbs.
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Figure 5. There is a closer relationship between animal density and excess nitrogen and phosphorus per acre than total animal units and excess nitrogen and phosphorus per acre for the group of 10 farms that sold corps and the group of 12 farms that did not sell crops.

Table 6. Selected farm characteristics and mass nutrient balance factors for 9 Northern New York dairy farms with balance data in 2004 and 2005.
	Business Size and Production
	2004
	2005
	Change

	  Mature Cows
	             146 
	             170 
	1.16

	  Animal units
	          293.9 
	          326.8 
	1.11

	  Animal density (animal units/tillable acre)
	            0.71 
	            0.78 
	1.10

	  Milk sold (lbs/tillable acre)
	          7,891 
	          8,730 
	1.11

	  Milk sold (lbs/cow)
	        21,945 
	        22,019 
	1.00

	  Tillable acres
	             420 
	             431 
	1.03

	  Acres receiving manure
	
na
	             266
	na

	  % purchased feed (% of total feed DM)
	27%
	20%
	0.74

	  % farm produced forage (% of total forage DM)
	1%
	1%
	1.00

	Nitrogen Mass Balance 
	 
	 
	 

	  Tons N remaining 
	           20.3 
	          27.9 
	1.37

	  lbs N remaining/tillable acre
	              96 
	             137 
	1.43

	  lbs N remaining/acre receiving manure
	
na 
	             222 
	na

	  lbs N remaining/au
	           135 
	            180 
	1.33

	  % N remaining (import-export/import)
	            0.64 
	           0.69 
	1.08

	  Distribution of imported N
	 
	 
	 

	      % N from purchased feed
	52%
	48%
	0.92

	      % N from purchased fertilizer
	32%
	29%
	0.91

	      % N from N fixation
	16%
	22%
	1.38

	      % N from purchased animals
	0%
	1%
	na

	      % N from miscellaneous imports
	1%
	0%
	0.00

	  Distribution of exported N
	 
	 
	 

	      % N from milk sales
	79%
	81%
	1.03

	      % N from animal sales
	10%
	10%
	1.00

	      % N from crop sales
	11%
	9%
	0.82

	      % N from miscellaneous exports
	0%
	0%
	1.00 

	Phosphorus Mass Balance 
	 
	 
	 

	  Tons P remaining 
	             2.3 
	              3.3 
	1.43

	  lbs P remaining/acre
	             10 
	              12 
	1.20

	  lbs P remaining/acre receiving manure
	 na 
	               21 
	na

	  lbs P remaining/au
	               15 
	              16 
	1.07

	  % P remaining (import-export/import)
	54%
	50%
	0.93

	  Distribution of imported P
	 
	 
	 

	      % P from purchased feed
	65%
	67%
	1.03

	      % P from purchased fertilizer
	34%
	30%
	0.88

	      % P from purchased animals
	0%
	3%
	na

	      % P from miscellaneous imports
	0%
	0%
	1.00

	  Distribution of exported P
	 
	 
	 

	      % P from milk sales
	72%
	77%
	1.07

	      % P from animal sales
	15%
	13%
	0.87

	      % P from crop sales
	12%
	10%
	0.83

	      % P from miscellaneous exports
	0%
	0%
	1.00


Table 6 (continued). Selected farm characteristics and mass nutrient balance factors for the same 9 Northern New York dairy farms in 2004 and 2005.
	Potassium Mass Balance 
	2004
	2005
	Change

	  Tons K remaining 
	              9.8 
	              6.0 
	0.61

	  lbs K remaining/acre
	               45 
	              25 
	0.56

	  lbs K remaining/acre receiving manure
	
 na
	               48 
	na

	  lbs K remaining/au
	              62 
	              33 
	0.53

	  % K remaining (import-export/import)
	            0.64 
	           0.53 
	0.83

	  Distribution of imported K
	 
	 
	 

	      % K from purchased feed
	53%
	59%
	1.11

	      % K from purchased fertilizer
	46%
	40%
	0.87

	      % K from purchased animals
	0%
	0%
	1.00

	      % K from miscellaneous imports
	1%
	1%
	1.00

	  Distribution of exported K
	 
	 
	 

	      % K from milk sales
	79%
	85%
	1.08

	      % K from animal sales
	3%
	2%
	0.67

	      % K from crop sales
	18%
	13%
	0.72

	      % K from miscellaneous exports
	0%
	0%
	1.00
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Figure 6. The changes from 2004 to 2005 for N, P and K remaining per tillable acre vary dramatically from farm to farm and between nutrients. 
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Figure 7. Nitrogen imports and exports per unit of milk for 22 Northern New York dairies in 2005 (lbs N/cwt milk sold).
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Figure 8. Phosphorus imports and exports per unit of milk for 22 Northern New York dairies in 2005 (lbs P/cwt milk sold).
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Figure 9. Potassium imports and exports per unit of milk for 22 Northern New York dairies in 2005 (lbs K/cwt milk sold).
Table 7. Selected farm characteristics and farm potassium balance factors, mean, median, min and max for 6 NNY dairy farms without crop sales and 5 NNY dairy farms with crop sales. 

	
	12 farms with no crop sales
	10 farms with crop sales

	
	Mean
	Median
	Min
	Max
	Mean
	Median
	Min
	Max

	Animal units
	384
	202
	101
	922
	250
	238
	56
	498

	Animal density (au/acre)
	0.70
	0.72
	0.21
	1.05
	0.62
	0.62
	0.19
	0.87

	Tillable crop and pasture (acres)
	543
	407
	194
	1200
	453
	352
	110
	1181

	Legume crop (acres)
	209
	163
	65
	488
	218
	152
	21
	555

	Purchased feed %
	23%
	21%
	11%
	47%
	21%
	18%
	4%
	54%

	Selected farm N balance factors (lbs N/tillable acre)

	N remaining (imports - exports) 
	123
	134
	41
	196
	96
	105
	10
	169

	N imported as purchased feeds 
	95
	85
	32
	207
	75
	70
	11
	173

	N imported as purchased fertilizer 
	42
	38
	4
	107
	45
	40
	0
	96

	N exported as milk sold
	40
	36
	10
	70
	37
	35
	8
	75

	N exported as crop sales 
	0
	0
	0
	0
	13
	12
	2
	28

	Selected farm P balance factors  (lbs P/tillable acre)

	P remaining (imports - exports) 
	12
	12
	1
	28
	8
	9
	1
	19

	P imported as purchased feeds 
	13
	13
	0
	29
	11
	11
	2
	20

	P imported as purchased fertilizer 
	6
	6
	0
	14
	7
	7
	0
	13

	P exported as milk
	7
	6
	2
	11
	6
	6
	1
	12

	P exported as crop sales 
	0
	0
	0
	0
	2
	2
	0
	6

	Selected farm K balance factors  (lbs K/tillable acre)

	K remaining (imports - exports) 
	30
	29
	4
	73
	15
	11
	-7
	50

	K imported as purchased feeds 
	25
	25
	0
	76
	18
	16
	3
	43

	K imported as purchased fertilizer 
	17
	16
	0
	48
	16
	10
	0
	40

	K exported as milk (lbs/acre)
	12
	11
	3
	19
	11
	11
	3
	22

	K exported as crop sales (lbs/acre)
	0
	0
	0
	0
	8
	5
	2
	23
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Figure 10. Dairy farms with off-farm crop sales generally had lower N, P and K remaining per tillable acre but there was wide farm to farm variability on 22 Northern New York State dairy farms ranked by farm size (animal units); 1 animal unit = 1,000 lbs.









� One animal unit equals 1000 lbs.


�  Multiply by 1.2 to obtain units of K2O.
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