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Planning for People and the Environment
School yard food gardens provide excellent opportunities to integrate curriculum from various subject 
matter in an experiential format that challenges learners to use their heads, hearts, hands and mouths.  
In addition to connecting students to their food system, these gardens can provide a vital link between 
students, parents teachers and the greater community.  To grow a garden that achieves these outcomes, 
young farmers must know what to plant, where to plant it, when to plant it and who will do the work.  
They will need direction on how to water, weed, and harvest their produce in a way that maximizes both 
learning and food production.  

There are many factors young farmers must consider when planning a garden.  Where are the warm or 
cool spots in the garden?  What plots get most light - or none at all?  What food be planted that can be 
harvested during the school year?  There are an infinite number of ways a garden can be planned - the 
best plans are those that consider all social and environmental needs when making decisions, and the 
best part about this design process is that you get to eat your successes.

 
 

This document provides a menu of tools to manage a school-yard garden that can foster the growth of 
both food and community in a way that responds to the environmental and social needs on the site.  For 
each section of the Food Garden Management Guide, complete the analysis and planning exercises listed 
in the Food Garden Management Plan.  A chart on page (12) summarizes the needs of various crops you 
might consider planting and should help you arrive at a planting plan by the end of the document.  A Food 
Garden Teacher’s Guide is forth coming to connect various analysis methods to learning outcomes in the 
K - 12 curriculum.

Happy growing.  Happy eating.
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Community Analysis
We must analyze the needs and strengths of the children, parents, teachers and community 
members who plan to steward the garden.  This includes discussing what plants students, 
teachers, cafeteria cooks and community members may want to plant, and identifying their  
capacity for stewarding the garden through the school year and summer months.

In this assessment, consider plants that meet nutritional educational and environmental 
needs during seasons when students are in session.  Where groups are able to steward the 
garden in the summer, consider a fall / spring planting scheme followed by a diverse summer 
planting based on the needs of each group.

If no group is able to consistently monitor the garden during the summer, this by no means 
nothing can be planted.  Rather, the planting scheme must be low maintenance, demanding 
little to no watering (eg. winter wheat, potatoes, etc.).  Perennial plants (apples, raspberries, 
strawberries, etc.) should be considered in this case to improve the potential for spring and 
fall yields.

Planning our gardens for food production and curriculum integration is critical to planning a 
productive and meaningful garden.  Consider taking advantage of technology (hoop house, 
remay fabric and planning methods that extends the season into the early spring and late 
fall when the students are in session. Fall

Summer

Winter

Spring

(low maintenance)

(community integrated)

Figure (1) Planting plans should respond to the needs and resources of the 
community.  A more diverse planting plan is possible where summer stewards 
have agreed to partner with the school

Figure (2) Consider season extensions including remay cloth and small hoop houses to 
extend the growing season.
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Mapping for Food and Learning
First, draw a map on the grid paper provided or your own.  It need not be to scale, and will act as our base tool to identify the impact of social and environmental forces on the 
garden.  Later it will help plan the timing of planting and harvesting and indicate specific student responsibilities.  On the map, identify major items that play important roles in your 
garden (raised beds, major trees, etc.).    Make sure North is UP on your map making use of a compass.  Make  copies five copies of the base map which we’ll use in the remaining 
social and environmental analyses. 

Dwarf Apple Trees

Keyhole Teaching Bed

Raised Beds

Mound Beds

Raised Beds

Landscaping Plants

My School Garden Base Map
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Circulation Analysis
The way people move through a garden will influence where we should plant certain food plants.   Identify on your own map major pedestrian, bicycle, or vehicular circulation pat-
terns through or around the garden.  Pay close attention to ways people walk, where they stop to rest, and how they learn.  Consider conducting a photographic map to visualize 
how people use the garden such that new plants will benefit existing and intended circulation patterns.  For instance, you might consider planting tall standing plants (Eg. Winter 
wheat) to act as a buffer between an outdoor teaching space and adjacent ball fields.  Fragile plants should be placed in a well protected part of the garden, as should plants which 
tend to grow beyond the boundaries of their bed (eg. Winter squash).  Flowering plants (eg. Sunflower, Nasturtiums) can also be used along the garden entrance to indirectly invite 
children into the garden.  

In summary, consider how plants can act as a barriers, or invitation to improve circulation .  Place fragile  plants, or those need minimal attention distant from daily activity, and 
placing robust or needy plants close to pockets of activity. 

Figure (3) Where do people sit and stand?  Where 
do they teach and learn?  A photographic analysis 
can help identify these places and ways. 



Page 6

Solar Analysis
Analyzing solar exposure can inform the placement of shade tolerant, partial shade and full sun plantings.  
Students will need to build a rough clinometer in order to analyze the solar exposure (figure 4).  Given the 
complexity of the urban landscape with a multitude of shade-causing structures (buildings and trees), and the 
dynamic nature of the seasons, this analysis should be done to produce a solar map for the fall, spring and 
summer planting season.

To use the clinometer, when standing at a representative site on your map, hold the clinometer pointed at 60 
degrees East.  Raise the clinometer to point at the top of the highest obstruction (tree or building) as in figure 
(5).  Have a partner read the angle provided by the clinometer (figure 5).  Put a dot on the solar chart pro-
vided (in your management plan).  Continue to read the obstruction line from 60 degrees east through to 60 
degrees west.    Identify the number of hours of direct sun during the spring and fall, and during the summer.  
Once completing this for four key sites of your garden, create a map of full sun (> 6hrs of direct sun), partial 
shade (0-6 hrs of direct sun), and full shade (0-3 hrs of direct sun), as seen in the map below.  

Figure (4) Constructing a clinometer.  Image courtesy of 
Bloom, 2006.  Exploring Science Site, Northern Arizona Uni-
versity, College of Education.

Figure (5) Reading a clinometer.  Choose a reference location 
in your garden.  Using your compass, find 30 degrees east.  
Point the clinometer in this direction by looking through the 
straw at the highest obstruction (tree or building).  Have a 
friend read the clinometer where 0 degrees is perfectly level 
(subtract 90 from what the clinometer reads).
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Micro-climates (Heat Islands & Wind)
Urban environments are full of hot and cold micro-climates created by buildings, walkways or vegetation.  
Dark surfaces, concrete buildings or sidewalks will heat up through the day and slowly give off that heat to 
their surroundings.  This is a property of objects with high “thermal mass”.  Plants that need heat for ripening 
or are susceptible to frost damage should be placed into these micro-climates.

Buildings also shape wind patterns  in the city.  Wind tunnels can help ventilate plants that are susceptible to 
diseases which flourish in stagnant air (powdery mildew), but can also increase the intensity of winter winds 
which may be hazardous to some perennial plantings.

Create a micro-climate map of the hot and cold pockets, and wind patterns specific to your site, informed by 
the historic wind intensity shown below.  Consider where you find dark concrete or asphalt surfaces, where the 
strong winds blow from, and what pockets of the garden are protected or exposed.  

Figure (6) Historical wind intensity at Vancouver Airport.  
This diagram indicates the strongest winds from west 
north west and east.  This wind intensity at your site de-
pends radically on local obstructions (buildings and trees).  
Image courtesy of windfinder.com.

Buildings and walkways create pockets of heat while wind from the south east and 
south west follow wind tunnels created by adjacent structures.  Together they cre-
ate important micro climates for cultivating heat-loving plants.
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Water Analysis

Identify water access points (taps) and distances from these outlets to various parts of the gar-
den.  Consider planting moisture-loving plants close to water outlets.  

Too much or too little water is a factor that can make or break a school-
yard or community garden.  Too much overhead watering on some 
plants will lead to disease (tomato blight), while too little irrigation 
will spell an early end to a summer garden.  The management of water 
requires appropriate availability of water through the growing season 
(access to taps and hoses), a good leadership plan with clear responsi-
bilities (watering schedule), a planting plan geared to available human 
resources, and a backup plan if anything goes wrong.

Use your map to identify where the water outlet(s), hoses and water 
outlet keys are stored.  Ensure the garden manager has access to these.

Use your garden plan (page 6 of your garden plan) to identify WHO is in 
charge of watering and general maintenance.  There should be a class 
of students / club responsible for stewarding general activities for each 
season.  Optimally, this should include student-based watering (with 
watering cans) AND garden wide watering (with sprinkler).  For most 
plants, too much water is better that too little.  Concentrate on main-
taining a damp sponge like feel to the soil.

Figure (7) Drip irrigation can replace or supplement overhead water-
ing to provide a more efficient and dependable water source.  
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Soil Analysis
The physical, chemical and biological characteristics of the top and subsoil are primary drivers for the suc-
cess (or failure) of urban food plots.  If the soil is relatively homogeneous and brought in from off-site, we 
can assume that a single sample will be representative for the whole site.  If there is some question of this, 
samples should be taken from several plots to generate a map as in the previous sections.

Physical
The “shake test” is a good start to assessing the relative quantities of sand silt or clay in your soil.  Take a 
soil sample from 0 - 30cm deep and place into a large jar.  Add water to cover all the soil added in addition 
to a drop of common dish soap.  Shake up the sample vigorously for 1 minute (with the lid on of course).  
The sand will settle first, followed by the silt (figure 8).  Mark on your jar the height of these layers.  After 
5 days of settling (untouched), make a third mark to indicate the clay layer (clay can take several days to 
fall out of suspension).  Organic matter can often be found floating on the surface.  Calculate the percent-
age by volume of each mineral type to determine the soil texture with the soil triangle (figure 8).  The soil 
triangle identifies the soil sample in figure (8) as a sandy loam. 

There are many implications of soil texture on the performance of your garden:

Sandy soils:  very good draining, poor nutrient holding, good porosity and aeration
Silty soil:  good drainage, good nutrient holding, poor pors, susceptible to wind erosion
Clay soil:  poor drainage, very good nutrient holding capacity, poor porosity, susceptible to compaction.

Optimally, your soil will have a loam texture which shares the good qualities of each soil texture type.

Chemical
The pH or acidity is an important indicator for the health of urban soils.  Using a store bought litmus test, 
identify the pH of your soil.  Most plants require a slightly acidic soil around a pH of 6.5.  If your soil is 
radically different, consider the adding dolomite lime to raise the pH.

Biological
Healthy soils support a diversity of invertebrate life.  Accordingly, a rough count of the population (num-
ber of individuals) and diversity (number of different species) of insect life can help distinguish between 
healthy soils and unhealthy ones.  Adding partially finished compost can help bring back to life soils which 
appear to have little life in them.  If there appears to be a good population of life in your garden soils, it is 
likely that they are healthy and will meet the nutritional needs of the crops you plant.

Organic Matter
Clay

Silt

Sand

Figure (8) Shake Test & Soil Texture Triangle

5%

36%

59%
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Soil Analysis
Rooting depth
Finding space for roots can be a major issue in cities.  Planting vegetables or trees in planters and on hard 
compact subsoils is commonplace.  Consider digging a few test holes to determine the depth of your soil 
and choosing crops appropriate for your setting by consulting the root depth guide listed on page (12).

Nutrient management
Given the testing soil nutrients is cost prohibitive, gardeners might consider generating a nutrient manage-
ment plan that replaces nutrients lost to harvest and leaching by adding nitrogen in the form of compost 
or through crop rotations that add nutrients to the soil.  Consider a crop rotation scheme that starts with a 
nitrogen fixer (HG), is followed by a light feeder (LF) and then by a heavy feeder (HF).

Cover crop (HG) Nitrogen contribution (kg/sf/yr)
Alfalfa 0.00210 kg
Hairy vetch 0.00114 kg
White clover 0.00120 kg
Crimson Clover 0.00095 kg

(Adapted from Jeavons, 2002)

As the main limiting nutrient in terrestrial ecosystems, plant available nitrogen (PAN) demand can help 
guide our nutrient planning.  Surprisingly, only a very small component of the mass of compost is actu-
ally nitrogen (green material).  Unless dried, the majority of the mass of compost is water (50%-70%).  For 
instance, if yard trimmings has a %N of 3% (of dried weight), and a moisture content of 80%, 100kg of wet 
compost yields 20kg of dry compost, yields 600g of nitrogen.  The carbon content (brown material) is also 
an important factor to consider when devising a nutrient management scheme. If the carbon to Nitrogen 
ratio (C:N) in the compost is less than 30 it will contribute nitrogen to the soil.  If the C:N is greater than 30 it 
will immobilize nitrogen.  Consider applying nitrogen rich (low C:N) composts in the spring and carbon rich 
composts (high C:N) in the fall.  A balanced nutrient scheme will replace nitrogen lost to leaching and crop 
removal with compost and cover cropping according to equation 1.  Under optimal conditions, farmers can 
expect a leaching rate of 0.6 g/sf (adapted from Hansen et. al, 2000).  Crop rotation nitrogen contributions 
and deficits are listed on page (13).The chart below is a brief summary of nutrients contained in common 
composts.

Compost C:N % Total N % PAN
Yard trimmings (50% grass) 15 - 18 1.8 - 2.3 15 - 30
Yard trimmings (30% grass) 18 - 22 1.2 - 1.8 10 - 20
School lunch compost 13-17 1.6 - 2.0 1 - 13
Poultry manure 8-9 3.7-4.2 28-40
Sea soil  - 2.1 -
Leaves 35 - 85 - -

(Cogger et al, 2002, Gale et al, 2006, WSUE (ND)

Heavy 
feeder (HF)

Heavy 
giver (HG)

Light 
feeder (LF)

𝐶𝐶𝐶𝐶 =  
𝐿𝐿𝐿𝐿 + (𝑅𝑅𝑅𝑅 × 𝑦𝑦𝑦𝑦)
𝑚𝑚𝑚𝑚 × 𝑛𝑛𝑛𝑛

 −  𝑇𝑇𝑇𝑇 

Where: 

C = compost demand (kg/sf) 

L = leaching (kg/sf) 

R = nitrogen removed in crop (% of crop) 

y = yield (kg/sf) 

m = % moisture 

n = % nitrogen 

T = nitrogen contributed from crop rotation (kg/sf) 

Figure (9) A healthy crop rotation will follow nitrogen fixers 
(Heavy givers) with light feeders and heavy feeders.  (Jea-
vons, 2002)

Equation (1) Compost demand is dependent on leaching, 
crop removal, moisture and nitrogen content and covercrop 
contributions of nitrogen.  
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Spring Planting Plan - April 1st - June 30th

Garden Planning
This is the part of the process requires you to integrate the social and environmental parameters to make informed garden 
planning decisions.  There is no one solution in this regard, only a multitude of optimal solutions pending the needs of the 
community. Be creative.  Feast on your successes and compost your mistakes.

1. Create a numbering scheme for your map to help plan what shall be planted in which beds when (figure _).  It may 
help to do this on a larger sheet of paper to better communicate this plan to a class or larger community.  

2. Make a list of plants that appear to meet the social and environmental needs of the school community.
3. Using the plant planning schedule on page (), choose what plants to place where responding to the biophysical char-

acteristics on the site.
4. This process will take several iterations and will change from year to year as students and teachers learn what grows 

best in your local micro-climate.
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Artichoke 36 2 26.1              deep cool full sun low 0.43% HF
Arugula 1 3 5.0                shallow cool partial shade high 0.19% LF
Basil 12 2 8.0                shallow warm full sun high ‐ HF
Beans, Bush 3 2 7.7                medium warm partial shade low 0.90% HG
Beans, Broad 3 2 10.0              medium warm partial shade low 0.90% HG
Beets 4 3 8.2                medium cool partial shade low 0.27% LF
Brocolli 18 2 14.3              shallow cold partial shade high 0.58% HF
Brussels sprouts 18 2 12.0              shallow cold partial shade low 0.67% HF
Cabbage 24 2 13.2              shallow cold full sun high 0.25% HF
Carrot 2 3 19.3              medium cool full sun high 0.18% LF
Cauliflower 15 2 14.3              shallow cool partial shade high 0.40% HF
Celery 8 2 12.9              shallow cool partial shade low 0.13% HF
Chard  8 2 7.5                medium cool partial shade low 0.29% HF
Cilantro (Coriander) 6 2 ‐                shallow cool partial shade low ‐ HF
Corn, Sweet 12 2 11.4              shallow warm full sun high 0.57% HF
Cucumber 12 2 8.9                medium warm full sun high 0.10% HF
Endive 6 2 9.3                shallow cool partial shade high 0.21% HF
Eggplant 12 2 10.0              medium hot full sun high 0.18% HF
Fennel 12 2 medium cool partial shade low HFFennel 12 2 ‐                medium cool partial shade low ‐ HF
Garlic 6 3 26.0              shallow cold full sun low 1.02% LF
Kale 15 2 17.0              medium cold partial shade low 0.53% HF
Leeks 8 2 19.0              shallow cold partial shade low 0.24% LF
Lettuce (head) 12 2 11.4              shallow partial shade high 0.19% HF 9 weeks, 12 inches trans
Lettuce (leaf) 12 2 6.4                shallow cool partial shade high 0.19% HF
Onions (bulb) 6 2 17.1              shallow cool full sun high 0.08% LF
Onions (spring leaf) 1 3 9.3                shallow cold partial shade low 0.32% LF
Oriental Greens 2 2 5.5                shallow cold partial shade high ‐ LF
Parsley 2 3 11.5              shallow cold partial shade low 0.35% HFy p
Parsnip 4 3 15.0              deep cool partial shade low 0.19% LF
Peas 3 2 9.0                medium cold partial shade high 0.29% HG
Peppers 10 2 11.5              medium hot full sun high 0.13% HF
Potatoes 15.0              shallow cool full sun low 0.33% HF
Pumpkin 12 1 15.7              deep hot full sun high 0.24% HF
Radish 8 2 3.6                shallow cold partial shade low 0.11% LF
Rutabaga 6 2 13.0              medium cold partial shade low 0.19% LF
Spinach 4 2 6.4                shallow cold partial shade low 0.49% HF
Squash, winter 18 2 13.9              deep hot full sun high 0.13% HF
S B 4 3 12 0 d h f ll l LFSugar Beet 4 3 12.0              deep hot full sun low ‐ LF
Tomato 24 1 10.5              deep warm full sun high 0.15% HF
Turnip (roots) 4 2 8.6                medium cold partial shade high 0.20% LF
Zuchini 24 1 7.9                medium hot full sun high 0.19% HF

Apples (dwarf) 96 1 october deep warm full sun high 0.06% HF
Blackberries 48 1 august shallow warm partial shade ‐ 0.12% HF
Blueberries 60 1 august shallow warm full sun high 0.11% HF
Cherries 96 1 july deep hot full sun high 0.20% HF
Grapes 84 1 sept deep hot full sun low 0 11% HFGrapes 84 1 sept deep hot full sun low 0.11% HF
Kiwifruit 180 1 nov deep hot full sun high 0.16% HF
Melons 12 1 12.9              shallow hot full sun high 0.15% HF
Watermelon  24 1 12.9              medium hot full sun high 0.10% HF
Peach 96 1 july deep hot full sun high 0.12% HF
Pears 96 1 sept deep hot full sun high 0.07% HF
Plum (bush) 36 1 plum deep warm full sun high 0.13% HF
Raspberries 30 1 varies shallow warm full sun low 0.15% HF
Rhubarb 26 1 may to july deep warm partial shade low 0.14% HF
Strawberries 12 3 150.0            shallow warm full sun low 0.11% HF

Oats  3 10 15.0              medium hot full sun low 1.45% HF
Wheat (winter) 3 10 21.0              medium cool full sun low 2.03% HF
Wheat (spring) 3 10 14.7              medium hot full sun low 2.40% HF

Please adapt this guide to your local micro climate.  This guide was adapted from West Coast Seed Guide (2010), Seymour, (2004),  and Johnny’s Seeds (2010) 

Transplant or direct seed

Plant under cover
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