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Executive Summary:

The Copley Commons is an organic orchard project proposed by the Environmental Youth Alliance, located in the Kensington-Cedar Cottage Community of East Vancouver. It is very close to the neighbouring Renfrew-Collingwood Community. These communities are family-oriented and highly multicultural. The plot of land where the orchard will be established has never been developed and was originally an apple orchard owned by Richard Copley. For the past 30 years the land has been vacant and only a few remaining apple trees reflect its history.

The goal of this project is to work with the community to create a green space where citizens can experience the different nature of perennial cropping systems while contributing to their local food system. 

Our involvement focuses on determining the current state of the soil at the orchard site as well as researching different methods with which to adapt and maintain soil health given that many different crops such as apples, blueberries and raspberries will all be grown at the same site. Our research question was: What is the best long-term organic soil management plan for the Copley Commons community orchard that will make use of the limited resources available to the Environmental Youth Alliance while maximizing soil health and productivity?

This was accomplished by surveying the site, obtaining soil samples for analysis, discussing the results and possible soil amendment methods with faculty experts. The orchard site was found to be acutely lacking in organic matter and nitrogen while levels of phosphorus and potassium were also quite low. Due to the high demand plants have for these nutrients, we suggest methods to amend the soil for these nutrients, including that a mixture of compost be placed in the holes prior to planting to provide initial nutrient in the root zone. We suggest that the sod layer be incorporated into the soil before planting to increase soil organic matter. We also suggest that a supplement of compost and mulch be added around the base of the plants every year in spring to recharge nutrient levels and suppress weed growth. We suggest that cover crops be planted in the alleyways between rows of plants. We suggest that blueberries be planted in a different area than the other fruit plants. We noticed signs of water-logging and compaction, and suggest that our community partners look further into developing a drainage plan for their site before planting.
Introduction:
  
  Our group is made up of six members who come from different academic backgrounds, some with a Soil Science background and others with Food, Nutrition and Health or Nutritional Sciences. This diversity allowed us to view our Community Food System Project (CFSP) from many perspectives. We worked with the Environmental Youth Alliance (EYA), a Vancouver non-profit organization that focuses on teaching youth about sustainability and connecting them with their local food systems (EYA, 2010).
   
 Our project focused on The Copley Commons green space, located just off Nanaimo Street on Vanness Avenue in Vancouver, BC. The surrounding neighbourhood is primarily residential and made up of single detached homes.
    
Our community partner, Jodi Peters, a project manager with the EYA who is in charge of their Skills Link Program, hoped we could determine what perennial fruits would grow best in the existing soil on the Copley Commons site and what amendments might be needed to make the soil more suitable for an organic orchard operation. With this in mind, we were able to develop the research question: What is the best long-term organic soil management plan for the Copley Commons community orchard that will make use of the limited resources available to the Environmental Youth Alliance while maximizing soil health and productivity? By researching this question we hope to help the EYA create a perennial orchard garden that will be used as a learning space for the surrounding community.
Research Methods:
We communicated with our community partner primarily through email and a number of group meetings at the EYA office.  On Sept. 27th, 2011 we met with Jodi to discuss our research topic and developed our research question thereafter. We began our research by heading to the Copley Commons site to take three soil samples in order get an idea of what types of soils we would be working with. We took soil samples from three different spots: Two locations in zone two which included the north and center pit and one southern pit in zone three (Appendix A). The soil samples were collected from approximately 15cm below the surface and placed into three Ziploc bags. The samples were collected at this depth because most nutrient uptake occurs here and because modification below this level is ineffective as roots are less active (A. Bomke, personal communication, November 24, 2011). The samples were sifted to remove rocks, grass, or debris that would interfere with the subsequent soil analysis. When the soils were sifted, they were put into three small bottles and transferred to the PSAI lab for a soil analysis. We also contacted professors and other farms around the Vancouver area for interviews. We interviewed the following people: Dr. Art Bomke, Andrew Rushmere, and Dr. David MacArthur. The interviews were conducted after the interviewees were made aware of the project we were working on and what their recommendations would be used for, that is, to help establish a perennial orchard at the Copley Commons site. Along with our interviews, we conducted basic literature research. We chose to focus our research and recommendations on three crops: blueberries, raspberries, and apples. We believe that these are representative of the fruit trees, brambles, and other berries that the EYA is planning to plant (A. Bomke, personal communication, November 24, 2011).  The majority of the interpretation of our results stemmed from our interview with Art Bomke and the literature provided to us by Dr. MacArthur. 

Our project related to Community Based Research (CBR) in that we came up with a research question that would address Jodi Peter’s idea of soil management practices for an orchard garden. We then responded to the research question by heading to the Copley Commons field to take soil samples and conduct a soil analysis. This allowed us to solve food systems issues in a real world context, rather than adopting a theoretical approach based solely on literature review. We gained hands-on experience by communicating with an actual community partner and proposing suggestions on what they could do with their orchard. This gave us a valuable opportunity to put some of our group members’ interests to work and for other group members who had no prior knowledge about soil to learn more about managing an orchard garden through proper soil practices. Completing field work also allowed us to interact with some of the members of the community and hear their thoughts on the project.  

We encountered some barriers while conducting our interviews. When we tried to contact other farmers around the Vancouver area, it was difficult to accommodate our schedule with theirs. The amount of time we needed to interpret our results and conduct interviews was quite limited as we needed confirmation of reimbursement if we were to do a soil analysis. By the time we got our test results back, we were running out of time to do our interviews. Moreover, the fall and winter season meant that it was the end of harvesting season, making it difficult to get a good grasp of what the soil would be like when fruits would actually be planted in the new orchard site.
Results: 
By digging the soil pits on October 1st, we were able to gather site specific data on the future orchard plot. The approximate locations of the soil pits around which soil samples were collected for analysis have been mapped out (Appendix A). The soil texture observed was fairly consistent between the three pits, ranging from sandy loam to sandy clay loam according to the Canadian System of Soil Classification. The soil pits contained large amounts of angular rock fragments, which is indicative of a glacial parent material. Furthermore, literature research confirms that this area has glacio-marine parent material and belongs to the Whatcom-Scat management group (Iverson, 2010). This group is known to have poor drainage and shallow rooting depth (Iverson, 2010).The average observed uncompacted rooting depth of the three soil pits was 20cm. (Appendix B1, B2, B3). The centre pit, (#2) showed high amounts of gleying, indicating limited aeration and long periods of soil saturation (Appendix C).  Despite these issues, both our literature research and our interview with Art Bomke suggest that this soil, if amended, has higher agricultural capabilities than other Lower-Mainland soils (Iverson, 2010; A. Bomke, personal communication, November 24, 2011). The three soil samples were taken to PSAI for an elemental analysis. The results can be found in Appendix D. Due to regular and abundant precipitation in this region, there is no single adequate year-round soil test to predict the amount of nitrogen that will become available to plants over the course of a growing season. The total nitrogen measurements of the collected samples allow us to make a rough estimate of the total amount of nitrogen within the soil.  The soil sample collected at the southernmost and lowest elevation end of Zone 2 seems to have higher nitrogen levels along with a higher pH and greater levels of organic matter, potassium, and dissolved ions, suggesting an enrichment of this area by runoff leached from the more elevated zones. 

Deficiencies in some soil macronutrients, such as calcium (pit #1 and #2) and magnesium (pit #3), were identified as well. A slight deficiency in the micronutrient boron was also found in all soil pits (Marx, Hart, & Stevens, 1999). Furthermore, we have also identified potential excesses of copper and manganese. Notably, levels reached 34.5 ppm of plant available copper in community engagement Zone 3, which is unusually high for the Lower Mainland. This was determined to not be a concern for fruit tree health or human health as fruit trees are not known to absorb and accumulate the element (A. Bomke, personal communication, November 24, 2011). As for manganese, application of iron chelates to the soil or to leaves can help treat manganese toxicity, but should only be applied if symptoms are observed (Spectrum Analytic, 2011).
Discussion: 
Apples:
    
If planting in the not amended soil, test results demonstrate that there is a good chance that the growth of young apple trees may be stunted in the first year due to limited amounts of available nitrogen and phosphorus. Phosphorus aids in establishing a healthy root system while shoot growth is dependent upon nitrogen. Apples are also susceptible to zinc deficiency and over-availability but soil levels appear to indicate acceptable amounts of zinc (CABI 2003). During the growing season, plant requirements for nitrogen, phosphorous, potassium, and zinc decrease while needs for calcium and manganese increase. The limitations of our results are that most nutrient needs for plants, and therefore fertilizer application rates, are based on foliar nutrient content, not soil nutrient availability.  This is because soil available nutrients do not accurately reflect plant uptake. After plants are established, their health could be monitored using foliage testing 110-125 days post bloom, when nutrient concentrations are minimal (CABI, 2003).
Raspberries:
    
The best soils for raspberry production are well drained loam or sandy loams 60-120cm deep (British Columbia Ministry of Agriculture and Lands, 2009). Raspberry plants require a slightly-acid pH of 5.8 to 6.5. Raspberry roots can grow up to 1.2 m deep, but are most active at the top 30cm, making irrigation important. Too little irrigation can lead to moisture stress, resulting in small berries and poor yields. Irrigation is especially critical during the first year of production and from flowering to harvest. Raspberry plants are also very sensitive to poor drainage, which can lead to root rot, poor yields, and a short life span for the plant. Raspberry plants will not succeed where there is flooding or water logging; therefore, heavy soils and soil compaction should be avoided. Subsurface draining may be needed if the soils are not naturally well-drained. Surface drainage, such as raised beds, can also help (British Columbia Ministry of Agriculture and Lands, 2009).
Blueberries: 
   
 The blueberry roots are associated with mychorrizal fungi in the soil, but the best soil management practices have been known to benefit this fungi rather than the plant itself (Strik, 1993). Nonetheless, the benefits to the fungi will allow the plants to absorb the optimal amount of nutrients. Blueberries thrive in porous soil because their effective root systems are in the upper 18 inches of soil for ease of growth (Strik, 1993), with an optimal pH level between 4.5-5.8 (Strik, 1993).  The best types of soils for blueberries should be either silt or a sandy loam which is a combination of sand, silt and clay, because it generally has good water infiltration capacity, moderate water holding capacity, and good drainage (Strik, 1993).  
Nutrients:
   
 The site was expected to be deficient in N, P, and K due to the low amounts of organic matter at the site. These macronutrients will be required for plant establishment, growth and long term health and can be added using compost, manure and other organic matter. During our interpretation of our results we found that the soil analysis tested for total nitrogen content rather than available nitrogen. Although the analysis provided the total amount of nitrogen found in our soils samples, we lacked the plant available nitrogen measurements needed to provide a specific recommendation for soil amendment. Instead, we provided a range for the amount of nitrogen to add to the soil based on literature reviews and calculated an estimate of available N in the soil (Appendix E). Calcium and magnesium deficiencies can be dealt with by increasing soil pH using dolomite limestone (CABI, 2003), whereas boron can be amended by adding Borax to the soil (A. Bomke, personal communication, November 24, 2011). However, since the acceptable range of boron in plants is very narrow, levels outside their respective ranges can have a toxic effect. We are therefore hesitant to suggest that specific amounts of this nutrient be applied. Instead, we suggest being aware of micronutrient levels and believe that optimal levels may be obtained by adding compost and other general amendments (Gruhn et al., 2000). 
This report and its recommendations will hopefully provide tools and references required for everyone in the community to participate in maintaining the new EYA orchard garden. Soil health is crucial for the continued health and productivity of the orchard, which will lead to dependable annual crop yields from a local source. By giving members the opportunity to see the impacts of soil health on food crop production, we can help create local awareness of food-related issues such as the current input-dependent cropping system and its environmental consequences. Increasing such skills and awareness is one of the measures of success when it comes to improving local food security (Welsh & MacRae, 1998). Since the EYA actively encourages youth involvement in food security projects and communicates with the community regarding concerns and needs, they promote the inclusion of all community members regardless of cultural background, age, or gender, leading to a more secured future for the perennial orchard garden and greater food security in the neighborhood (Allen & Sachs, 1991). 

Recommendations: 
Planting Layout:
   
 We realize that with a community orchard, there will be plans to inter-crop the different fruit plants. However, based on pH requirements we suggest that blueberries be planted separately if possible (A. Bomke, Personal communication, November 24, 2011). As noted above, they require a pH of 4 to 5.2, whereas the other plants need to be in more neutral conditions (British Columbia Ministry of Agriculture and Lands, 2009). 

· Northern Area (Pit 1):
· pH: The pH in this area is the most suitable for blueberry production. As noted above, blueberries require a pH between 4 and 5.2. The pH in this area is 5.4. We recommend that blueberries be planted here. If apples or raspberries are planted in this zone, we suggest amending the soil to increase the pH (for example: lime application) as these plants do not do well in acidic environments (OMAFRA, 2011). 
· Middle/Centre Area (Pit 2):
· pH: The pH in this area is suitable for raspberry growth (British Columbia Ministry of Agriculture and Lands, 2009) . If blueberries are to be planted here, we suggest amending the soil to make it more acidic (by adding sulphur, for example). If apples are to be planted here we suggest amending the soil using lime.
· Southern Area (Pit 3):
· pH: The pH in this zone is suitable for apple growth. If blueberries or raspberries are to be planted here, we suggest that amendments be made to lower the soil pH.  (OMAFRA, 2011)
Nutrient Amendments: 
From our soil test results, we identified deficiencies in several nutrients. We’ve suggested amendment rates for nitrogen, phosphorus, and potassium below. 
Suggested initial nutrient application:
· Nitrogen: Initial available N in the soil was estimated to be 3.68g/m2 - 14.72g/m2 (Appendix E) (Oregon State University, 1999). The following nitrogen requirements are the total amount of nitrogen the plants require on an annual basis. Amounts of nitrogen needing to be applied are best calculated based on foliage tissue testing after planting (OMAFRA, 2011).
· Blueberries: Prefer to uptake nitrogen as ammonium
1st year 6g/plant 
2nd year 8.5g/plant
3rd year 14g/plant
4th year 23g/plant
5th year 28g/plant 
· Raspberries: Add 3-4g/m2
· Apples: Amounts based on high density apple trees, needs are dependent on which cultivars are planted
1st year 3g/tree
3rd year 10g/tree
4th year 10g/tree
6th year 12g/tree
· Phosphorus: For blueberries and raspberries, additions change due to availability in each pit. Apples have a larger accepted range. These application estimates were reached by comparing our soil analysis results to Lower-Mainland specific soil interpretation guidelines (British Columbia Ministry of Agriculture and Food, 1996).

· Raspberries and Blueberries: Pit 1: Add ~9g/m2 P2O5
      Pit 2: Add ~15.7g/m2 P2O5
Pit 3: Add ~10g/m2 P2O5
· Apples: Mix rock phosphate or compost evenly into removed soil to improve root establishment.
· Potassium: For blueberries and raspberries, additions change due to availability in each pit. Apples have a larger accepted range. These application estimates were reached by comparing our soil analysis results to Lower-Mainland specific soil interpretation guidelines (British Columbia Ministry of Agriculture and Food, 1996).

· Raspberries and Blueberries: Pit 1: Add ~10g/m2 K2O
                                                     Pit 2: Add ~12.5g/m2 K2O
Pit 3: Add ~15g/m2 K2O
· Apples: Add ~ 28g/m2 K2O
General recommendations:
    
Based on our findings, we’ve also discussed possibilities for the soil management of the orchard in general. Please note that all of our suggestions are based on soil and plant health only, and we understand that other limitations and/or factors may come into play. 
Native plants and mychorrizae:
    
Another potential alternative to amending the soil for perennial berry production could be to make use of native berry producing plants that are already adapted to local soil conditions such as salmonberry, salal or Oregon grape (Washington Native Plant Society, 2011). The added benefit to these plants is that they could be used to inoculate the orchard soil with native fungi, allowing for the establishment of mychorrizal associations with the orchard plants without potentially introducing foreign fungal species (D. McArthur, personal communication, November, 2011).
Irrigation and Drainage:
Since both berry cultivars and fruit trees require proper drainage in order to thrive (British Columbia Ministry of Agriculture and Lands, 2009), we strongly recommend that a drainage plan be set into action before planting (A. Bomke, personal communication, November 24, 2011). The soil at this site had mottling, which indicates that it was water-logged at times. We were unable to look at the drainage and irrigation aspects of this project due to time limitations, but believe these are of utmost importance. 
Soil Organic Matter:
    
Due to the low levels of soil organic matter below the sod, we suggest that the sod layer be incorporated into instead of taken off the soil in order to maintain maximum soil organic matter (A. Bomke, personal communication, November 24, 2011). This can be beneficial to soil structure, increase nutrient and water holding capacity, and help maintain the soil ecosystem (Gliessman, 2007).

Cover Crops: 
Due to risks of vigorous cover crops competing with production trees for soil resources, it is recommended that cover crops be grown as green manures and experimented with in alleyways rather than total ground cover. White/red clover are versatile perennial cover crops commonly used in orchard floors for its nitrogen fixing abilities as a green manure as well as general between-row covers (Art Bomke, personal communication, November 24, 2011).  
Potential fertilizers: 
We have identified various potential organic fertilizer sources, but do not have specific recommendations as to which ones to use. Please find a list in Appendix F. For organic production a variety of products are accepted for use as fertilizers (in accordance with EU policies) (CABI, 2003). 
Nitrogen:

· manure, compost, fish fertilizers and blood meal
· Beef manure was estimated to have 1.8gN/kg and 1.14gP/kg and this could then be used to calculate application rates (Manitoba Agriculture, 2009).
· Poultry manure provides 4.5 kg /yd3 (available N) if incorporated within 12hrs and 3 kg/yd3 if not incorporated (British Columbia Ministry of Agriculture and Lands, 2009).
Phosphorus:
· compost, rock phosphate, aluminum calcium phosphate
Potassium:
· compost, wood ash, potassium sulphate, potash, non-chlorinated K-salts

Mulching:
    
Based on our research, we would like to offer several recommendations as to how mulching could be carried out in the new Copley Commons Community Orchard.  Firstly, we recommend that living mulches not be utilized in the new orchard, despite their effectiveness in weed management, because they have been shown to compete with crops for resources, resulting in slow tree growth (Granatstein, 2007).  Given that the Copley Common Community Orchard will be using dwarfing rootstocks, we believe that using living mulches during the early years of establishment will be detrimental to the new fruit trees due to the threat of competition.  Furthermore, living mulches may increase the presence of pests in the new orchard (Granatstein, 2007) and since the Copley Commons Community Orchard will be located in a residential area, we feel that reducing rodent habitat in the orchard will help maintain the safety and comfort of residents in the surrounding neighbourhood. Secondly, we recommend that sawdust mulch be used for the orchard’s future blueberry crops as sawdust will buffer the soil’s pH and assist in the maintenance of acidic soil conditions that are more suitable for blueberry cultivation (Stopps, 2011).  Other organic, non-living mulches that may be used in the Copley Commons Orchard include particle mulches such as bark, wood, crushed rock or gravel, straw, hay, crop waste, grass clippings, and leaves (Stopps, 2011).  Notably, vegetative mulches cannot originate from genetically engineered sources and wood product mulches must also come from natural sources, that is to say, without being previously treated or painted (Government of Canada Canadian General Standards Board, 2011).  Plastic sheet mulches are an option, but prevent water infiltration into the covered soil, therefore permeable fabric mulches might be a more desirable option for sheet mulching (Stopps, 2011) in the Copley Commons Community Orchard.  After reviewing our research and options for mulching in the new orchard, we believe that using leaves and bark as mulching materials for the future orchard fruit crops, with the exception of blueberries, would be of greatest benefit to the Environmental Youth Alliance as this material is easily acquired and applied and is the most economically viable option for orchard mulching (A. Bomke, personal communication, November 24, 2011).

Tilling:
Once the trees and berry bushes have been planted, we suggest keeping tilling to a minimum because such practices have a tendency to disrupt root systems, which in turn cause trees to lean (Granatstein, 2007). Also soil tillage of any kind will tend to speed the natural breakdown process of organic matter in soil.
Future Opportunities:
    
There are possibilities for many futures CFSP as the perennial orchard garden project gets underway. Researching irrigation and crop cover possibilities will be extremely important once the orchard garden is established and begins production.  It will be essential to tie these issues in with community concerns as well as with what resources the EYA has available.  In terms of business practices, an assessment of the economic feasibility of the project may also be an interesting endeavor.  Having students analyze the effectiveness of nutrient uptake, once amendments are made, in a project based around measuring foliar nutrient levels could also benefit the Copley Commons Community Orchard. In the spirit of CBR, the EYA should be consulted to establish which project is a priority.
Conclusion:
Our CFSP gave us the opportunity to see how an urban agriculture program starts from the ground up. We hope that our suggestions for soil amendments, mulching, and plant choice will be helpful to the EYA’s Copley Commons Orchard in the coming years and that subsequent LFS 350 groups will be able to help with this beautiful green space. As a group, we look forward to seeing how the orchard has progressed in the spring and what measures the EYA have taken to ensure the sustainability of their orchard.
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Appendix E: Nitrogen Calculations
Calculations to estimate amount of soil available N at the Copley Commons Orchard Site.

“0.10-0.15 percent N, or approximately 5,000lb N/acre in the surface foot. Only 1 to 4 percent of this total N becomes plant-available during the growing season.”  

· Oregon State University Soil Test Interpretation Guide August 1999

5,000lb N/acrefoot = 2,268 kg N/acrefoot

1 acrefoot= 1,233 m3
therefore  [image: image5.png]2,268 keN/acrefoot
1 233m3



 = 1.84kg N/m3 = 1840g N/m3
0.20m is the average rooting depth of the three soil pits.

1840gN/m3 * 0.20m = 368g N/m2
Range of 1-4% = 3.68g N/m2 – 14.72g M/m2 available in the soil.

Appendix F: Optimum Ranges of Nutrient Concentrations.

	 
	N*
	P
	K
	Ca
	Mg
	MN
	Fe
	Zn
	B

	
	% dry weight 
	ppm 

	Apple**

	Delicious Crispin
	2.2-2.7 
	.15-.40 
	1.4-2.2 
	.8-1.5 
	.25-40        
	20-200 
	25-200 
	15-100 
	20-60 

	Empire Russet Spy
	2.1-2.6 
	.15-.40 
	1.3-2.1 
	.7-1.5 
	.25-.40 
	20-200 
	25-200 
	15-100 
	20-60 

	McIntosh & Other Varieties
	2.0-2.4 
	.15-.40 
	1.2-2.0 
	.8-1.5 
	.25-.40 
	20-200 
	25-200 
	15-100 
	20-60 

	Pear
	2.0-2.6 
	.15-.40 
	1.2-2.0 
	1.0-2.0 
	.25-.50 
	20-200 
	25-200 
	15-100 
	20-60 

	Peach
	3.4-4.1 
	.15-.40 
	2.3-3.5 
	1.0-2.5 
	.3 -.60 
	20-200 
	25-200 
	15-100 
	20-60 

	Cherry
	2.2-3.0 
	.15-.40 
	1.3-2.5 
	1.0-2.5 
	.35-.65 
	20-200 
	25-200 
	15-100 
	20-60 

	Plum
	2.4-3.2 
	.15-.40 
	1.5-3.0 
	1.0-2.5 
	.35-.65 
	20-200 
	25-200 
	15-100 
	20-60 

	Grape petioles
	.7-1.3 
	.15-.40 
	.8-2.5 
	1.0-3.0 
	.5-1.5 
	20-200 
	15-100 
	15-100 
	20-60 

	Strawberry Leaf blades
	2.0-3.0 
	.20-.50 
	1.5-2.5 
	.5-1.5 
	.25-.50 
	20-200 
	25-200 
	15-100 
	20-60 

	Blueberry
	1.7-2.3 
	.15-.40 
	.36- .7 
	.3- .8 
	.12- .3 
	150-500 
	30-100 
	10-100 
	15-50 


*Optimum N ranges will be approximately .2% higher if the planting is not yet bearing.
**Increase optimum N ranges by .2% for all apple cultivars on size controlling rootstocks M9 and M26.

The balance between nutrients should be carefully examined. For example, increasing K rate when Mg is low may cause Mg deficiency. An increase in N when K is low may result in K deficiency.As an example of how leaf analyses data might be interpreted, a Delicious apple leaf sample taken the last 2 weeks of July tests 2.30% N. This is at the low end of the optimum range and suggests a need for slightly more fertilizer N. If the trees had been heavily pruned the previous spring a greater increase in fertilizer N might be applied since pruning would have increased leaf N concentrations. On the other hand, if the trees are to be pruned heavily next spring, the same rate of fertilizer N might be applied this year since growth and N uptake will be stimulated by the pruning. If the trees are on M26 or M9 rootstock, an even greater increase in N rate should be applied since the leaf N is no longer in the optimum range. If the leaf K is 1.4% an increased rate of K fertilizer is needed since this is the bottom of the optimum range and an increase in N fertilizer rate will increase the need for K. The increased K rate may increase the need for Mg if the Mg concentration is below .25%.

For fertilizer suggestions refer to OMAF Publication 360, Fruit Production Recommendations.
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