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Joy Jones 
OSU Extension Agent 

Tillamook County  

 
Air & Water 

Sunlight & Warmth 

Soil & Nutrients 

Soil – a place to grow 
  

“Successful gardening … 
  …. begins and ends with the soil” 

          
 
     
       
      CO2         

 
 

Moisture (H2O) Heat         Nutrients       Support 
 

 

 
 

 ½ the volume is solid 
 ½ the volume is pore space • Texture describes     

how course or fine     
soil particles are. 

 

• Soils are classified by 
the size of the soil 
particles: 

 Sand 
 Silt 
 Clay  
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The size of the pore spaces affects the soil’s properties. 

Most soils are 
made up of a 
combination of: 
 

 Sand  
 Silt 
 Clay  

A sandy soil has  

mostly sand particles 

A clay soil has  

mostly clay particles 

Key 

Sand 

Particles 

Silt  

Particles 

Clay 

Particles 

• Permit easy penetration of water and air.  
 

• Have rapid water movement through the soil.  
 Water-soluble nutrients tend to leach from these soils.  
 

• Dry out quickly and need to be  
   irrigated more frequently. 
  

 Warm up more quickly in the Spring.  
 

• Tend to erode more easily. 
 

• Do not allow easy penetration of water and air 
  

 Plant roots and soil organisms may die from lack of oxygen 
 

 

• Have slow water movement through the soil 
 Tend to hold water well – sometimes too well  
 

 May form a crust after a heavy rain 
 

 Can easily become compacted 
 
 

 When they do dry out - they may form clods  
    that are almost impossible to work 

 

• Are very slow to warm up in the Spring 
 

 Stays warmer later into the fall than other soils 
 
 

• Hold nutrients well 
 

• Harder to work 
• Slippery when wet 
• Hard to get wet – very dusty when dry 

 
 

• Somewhat slow to warm up in the spring 
 
 

• Hard to correct soil pH 
 

• High risk of erosion  
 (wind & water) 
 

• Feels silky between fingers 
• Powdery when dry 
• Slippery when wet 
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 Most plants grow best in a soil that is: 
 Fertile  
 Well-drained  
 Loam textured 
 pH of 6.2 to 6.8 

 
 Sandy loam soils are generally: 

 Well supplied with organic matter 
 are easily worked 
 quite productive 

 
 
 
 

• Ideal soil is made up  
   of a combination of: 
 Sand  
 Silt 
 Clay  

 
It is called “loam” 

Soil texture is 
classified by the   
percentages of 
sand, silt and  
clay in a given 
sample.  

One method of  
determining the 
percentages of  
sand, silt, and  
clay is called  
“soil fractional  
analysis.” 

Soil in a Jar 

Soil in a Jar 

Sample: 
15 % clay 
70 % silt 
15 % sand 

USDA 
Textural 
Triangle 

What is the textural class of the sample below? 
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This requires getting your hands dirty! 

Place a small amount of 
soil in your palm. 

Rub it in your palm.  

What does it feel like? 

Gritty? Smooth?  

Does it stain your hand? 

Gradually add water to 
the soil sample until it is 
uniformly moist.                  

Not dripping 
wet Not too dry 

Will the soil form a 1” ball?     
Does it break apart? 

Will it form a ribbon? 
How long? How long? 

Use the “Soil 
Texture by 
Feel” flow 
chart to 
determine the 
soil’s texture. 

http://www.google.ca/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&docid=Ai8h-srFyvgi6M&tbnid=AMoso1hu3NGp1M:&ved=0CAUQjRw&url=http://vro.dpi.vic.gov.au/dpi/vro/vrosite.nsf/pages/soilhealth_texture_qrg&ei=lPLNUoL3BozboAS364Bw&bvm=bv.59026428,d.cGU&psig=AFQjCNFyMqr719GdJ9BLwBu0x45VyNmYVg&ust=1389315067666337
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So…if my soil has a poor texture, 
 for instance it has too much clay,  
  can I just add sand to improve it? 

A 1000 square foot garden (31.6’x 31.6’)  
of a  “typical soil” is considered to have  
23 tons of soil in the top six inches. 

   

If it is characterized as “clay loam”  
it might have: 
 
 

     30%  Sand  = 8 tons 
     35%      Silt  = 7 tons 
     35%    Clay  = 8 tons  
         23 tons 

To change the texture by 5%, so that it is 35% Sand, it 
would require: 
 

       5% change  =  2.3 tons of sand  

 
  
 
  

         5 half-ton pick-up loads  

It would then need to be spread and  
worked into the ground. 

After all of this the 
soil would still be 
considered a “clay 
loam” and would 
show little difference. 
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 In most instances you are better off to work with 
the soil you have 

 Hauled in soil may not be any better than that in your yard. 
 

 It could be a source of noxious weeds. 
 

 Sometimes it is necessary, if you:  
 Need to cover a rocky area   
 Raise the level of your yard 
 Have extremely unsuitable soil 
 Build raised beds 
 

 If you purchase soil 
 Look at it before you buy it! 

 Is it what you need 
 Noxious weeds 
 

 

Japanese Knotweed 

 The ideal soil is seldom available, so the good 
    gardener may have to improve what is at hand! 
 
 
 
 
 
 
 

 

Almost any texture of soil can be suitable 

for gardening if managed correctly. 

Organic matter helps: 
 

 Clay Soils: 
 Improve the size of the pore spaces 
 Improves drainage & air availability to roots 

 

 Sandy Soils: 
 Improves the nutrient and water holding capacities 

 

 

 All Soils: 
 Improve the “tilth” of the soil 

 

 Provides additional nutrients as it decomposes 
 

 Feeds important soil organisms 

Why use organic matter? 
 

 Better results 
 Adding only a few inches of compost or other organic material gives 

better results than adding several inches of sand. 
 

 If you add sand to clay soils you can create soils that resemble a low 
grade concrete. 

 

 Compost is also much lighter  
 and easier to cart and shovel. 
 

• Is made of dead plants and animals. 
 

• Partially decomposed is best.  
 
• Needs to be replenished. 
 

• Tilling causes increased O2 activity, which 
results in faster decomposition. 

 
• Almost all gardens benefit from applications 

of organic matter: 
 

 Exception: Do not add organic matter to high  
    percentage organic soils! (peat or muck soils) 

 

 Household compost 
 Sawdust or wood chips 
 Composted animal manures 
 Green manure crops 
 Leaves and needles from trees 
 Commercial compost 

 
 

* You will need a lot of material so be creative! 
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 Un-decomposed organic matter that is high in   
lignin or cellulose that is blended into the soil: 

 

 Such as sawdust, wood chips, bark, straw or leaves 
 

 Can use up the available nitrogen for decomposition 
 

 Can cause a temporary nitrogen deficiency in plants 

 Add nitrogen to help woody materials break down, 
use: 

 Commercial fertilizer (organic or synthetic) 
 Manure or other natural sources 

• During the early summer, if there is any yellowing of the lower 
(older) foliage and the plants lack vigor, apply additional 
nitrogen fertilizer.  

 

 A common mistake is to not use enough material   
 

 For soils that are chiefly clay or sand, large amounts of 
material must be used to effectively improve texture and 
structure. 

 

 Apply 3 to 4 inches of organic matter uniformly over the 
surface of the garden.  

 

 Work material into the top 6 to 8 inches of the soil. 

 

• Add nutrients in smaller doses throughout the season, 
not all at once.  
 

• For very sandy soils add nutrients: 
 Try dividing the recommended  
    amounts into 1/3 and  
    apply it in 3 periods.  
 

• Try drip irrigation or soaker hoses. 
 

• Minimize nutrient leaching by: 
 By watering more often with smaller amounts.  
 

• Heavy clay soils may need to be worked to physically 
loosen them. 

 

• Once loosened, you need to supply them with lots of 
organic matter to keep them loose. 

  

• You may also need to add lime. 
 

• In heavy clay soil with very poor  
    drainage, you may need to use  
    raised beds. 
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 Improves the “crumb structure” by creating  
    some larger aggregates. 
 

 Apply 50# of agricultural lime per 1000 square feet of garden 
space, annually. 

 
 Watch the magnesium in clay soils  

 Too much acts like cement. 
 

 Do not use dolomite lime with high soil magnesium levels. 
 

 Add gypsum to correct magnesium  
    levels and loosen the soil. 
 

• Gypsum only really works to loosen  
     soils where there are high levels of  
     magnesium. 

• Restricts rooting depth 
 Reduces water and nutrient uptake of plants. 
 

• Decreases soil temperature 
 

• Decreases the activity of soil organisms 
 Decreases the rate of decomposition of organic matter 
 Reduces available nutrients for plants 

• Reduce the trips over an area. 
 Restrict travel to a specific area, such as a path. 

• Use raised beds  
 Designated paths limits compacted soil to the traffic areas. 

• Avoid overworking soil with a rototiller.  

• Rotate crops 
 Deep roots can help break up deeper compacted layers. 

• Add organic matter to the soil 

• Grow a cover crop 

• “Double-Dig” a plot  

 
 
 
 
 
 

• Do not work soil when it is too wet. 
 

• Soil should not be tilled or spaded until it is 
    sufficiently dry to crumble when worked. 

Reducing Soil Compaction: 

Experienced gardeners often use the "squeeze 

test” to determine if the soil is ready. 
 

grazers 

shredders predators 

protozoa 

herbivores 

nematodes 

bacteria &  
fungi 

earthworms 

• Micro organisms 

• Plant roots 

• Earthworms 

• Insects 

• Other creatures 

Soil is home to an 
abundant and diverse 
population of: 
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Life in the Soil 
• Beneficial soil organisms 

• Mycorrhizae 
• Rhizobia bacteria 

Life in the Soil 
• Not all soil organisms are beneficial 

• Pathogens 
• Garden symphylans 
• Wireworms 
• Moles, voles & gophers 

Good or Bad? 
• Earth Worms 
• Voles 
• Gophers 
• Moles 

Life in the Soil 
• The activity of soil organisms depends upon: 

• Soil moisture 
• Temperature 
• Levels of organic matter 

Each 10° C increase  
in soil temperature 
doubles the soil 
organism activity. 

 

 What is the pH? 
 It is how acidic or alkaline the soil is. 

 
 

 

 
 
 

Acid 

H+ (Hydrogen ions) 

Base 

OH- (Hydroxide ions) 

Neutral 

The pH scale measures hydrogen ion concentrations. 
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 Slightly acid soils (pH 6.2 –to 6.8)  
    are best for most plants and soil organisms 
 

 They ensure the greatest availability of nutrients. 
 
 

 Why Worry about Acidity? 
 

 Organic matter takes longer to break down.  
 

 Plants develop nutrient deficiency symptoms because  
the nutrients are “locked up.”  

 

 In very acidic soils (below pH 6), some micronutrients 
can become so abundant as to be harmful or “toxic.” 

Test Papers & Kits 

Meters 

 Determine if a change is needed.  
 Don’t adjust the pH unless a soil test shows that you 

need it. High pH (alkaline soils) can cause problems 
too. 

 

 Do not adjust the soil pH for  
   acid loving plants: 
 

 Rhododendrons, Azaleas 
 Camellias 
 Blueberries 
 

•  The most common way to increase soil pH 
     is to add lime. 
 

 Ground limestone 
• a rock containing calcium carbonate. 

 

 Organic amendment (natural). 
 
 Can replace calcium and 

• magnesium that gets washed 
  away with rain. 

http://www.google.ca/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&docid=M46eSfcNUJMLWM&tbnid=ZDFsj7Uxwid-qM:&ved=0CAUQjRw&url=http://linsin.blogspot.com/2011/04/hvorfor-ta-ph-test-av-jorda.html&ei=e5vQUuHUJpDyoAS6k4LgDA&bvm=bv.59026428,d.cGU&psig=AFQjCNFWJKH_PQHmMN9ssAAQr0CJsx2bGw&ust=1389489254076232


11 

  Agricultural (Ag) Lime  or Calcite 
 CaCO3  - Calcium Carbonate 

  Dolomitic Limestone (dolomite) 
 CaMg(CO3)2 

  Gypsum 
 CaSO4-2H2O 

 Quicklime or Burned Lime 
 Quite caustic, difficult to handle 

 Hydrated Lime 
 Adding water to burned lime 

 

 Use Agricultural Lime (CaCO3) 
   for most soils. 

 Finer material is better. 
 

 Most effective when applied annually. 
 

 Best when mixed into the root zone prior to  
    planting (often done in the fall). 
 

 

 

 Pelletized lime is less messy,  
   but it is more expensive. 

 
 

• Best to apply lime 6-12 months  
    before planting. 
 

• Do not apply Nitrogen fertilizers  
    and lime within 2 weeks of each other. 
  

• In the absence of a soil test: 
• Apply 50 pounds of Ag lime per 1000 square feet 

per year 
 

• Adding lime is a short-term fix 
• Improving drainage in clay soils 
• Using better management practices  
• Avoid using acid organic matter & fertilizers  

 

 Wood ashes are high in potassium and  
   may  “burn” plants.  
 

 Do not use unless you need potassium.  
 Add at least 3 weeks prior to planting. 
 Mix in well. 
 

 Do not use more than 20# of wood ashes 
   per 1000 square feet of land per year.  
 

 Potassium toxicity may occur  
    if you use more. 
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Nitrogen – leaf 
development, 
green growth, 
building block for 
chlorophyll. Phosphorous – 

seed germination, 
seedling develop-
ment, fruiting and 
root growth. 

Potassium – plant 
vigor, root 
development and 
disease resistance. 

Primary Plant Nutrients 

Healthy 

Nitrogen-deficient 

Phosphate-deficient 

Potassium-deficient 

Nitrogen Deficiency: 
 

• Yellowing of the leaves, beginning with the oldest. 
 

• Slow growing, new growth smaller than normal.  

 

Phosphorous Deficiency: 
 

• Reduced growth 
 

• Browning or purpling of foliage. 
 

• Thin stems 
 

• Reduced flowering  & fruiting. 

 

Potassium Deficiency: 
 

• Reduced growth, 
shortened internodes.  
 

• Marginal burning or scorch 
of leaf edges. 
 

• Tendency to wilt readily. 

 

http://aggie-horticulture.tamu.edu/Cucurbit/leaf/37.2a.html
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Apple – Bitter Pit 

Tomato  – 

Blossom End Rot 

http://www.google.ca/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&docid=ct98Nsu4F6TT9M&tbnid=t1tJuBFmu5JVFM:&ved=0CAUQjRw&url=http://pnwhandbooks.org/plantdisease/apple-malus-spp-bitter-pit&ei=HRHTUuyyK4uGoQSUqYD4Cg&bvm=bv.59026428,d.cGU&psig=AFQjCNHTlSXe2tQzlE9zNsUranVSMFf0Ng&ust=1389650496001076
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Potato 

Rhododendron 

 Be very careful to not over apply Boron.  
 
 Too much is toxic to plants. 

Micro Nutrients - How small is a trace? 
 

•  Difference between major and trace nutrients 
 

  Corn – during a growing season, 1 acre  

    can withdraw from the soil: 
 

•  150 pounds of nitrogen 
 

•  ½ ounce (1 table spoon)  

 of boron 

Excess nutrients can be a problem  
For plants and the environment if: 

• Too much is applied 
• Applied at the wrong time 
 

 Examples: 

 Boron 
 Nitrogen 

 
 
 
 

 

Key:   
Apply only enough fertilizer to meet the plant’s needs. 

Boron:   deficiency (left);  
    toxicity  (right) in grape leaves 
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Nutrient deficiency symptoms and signs of 
excess are listed in the “Sustainable 
Gardening” text book on pages 30-31.  

Minerals 
and other 
nutrients 
released 
into the soil 

Dead leaves 
and other 
plant and 
animal matter 
fall to the 
ground 

Water and air 
penetrate the 
soil 

Decomposers 
break down 
organic matter 

Rocks are broken down by 
biological and chemical actions 

Plant Growth 

Nutrient 
Cycle 

Fertilizer is also used to 
increase crop yields and  
to improve crop quality. 

Any organic or inorganic material of natural 
or synthetic origin that is added to a soil to 
supply elements essential to plant growth. 

Fertilizer choices include: 
 

• Processed fertilizers 
 

• Organic fertilizers 
 

• A combination of the both 
 

All states require all commercially sold 
fertilizers to be accurately labeled with the: 
 

• Grade - (minimum guaranteed percentages) 
 

• Weight  
 

• Manufacturer & their address 
 

 
Some states require additional information: 
 

 Composition of the filler (inert) ingredients. 
 

 The amount of acidity that the fertilizer will form  
      when added to the soil. 
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The Fertilizer Grade gives the 
following information  in this  
order: 
 

 % nitrogen - N  
 

 % phosphate - P2O5 
 

 % potash - K2O 
 

 
Not N-P-K (nitrogen-phosphorus-potassium) 

 

A 100# bag of fertilizer is labeled 10-20-5 
 

• This means that the bag contains: 
 

 How many pounds of Nitrogen (N)?     
 

 How many pounds of Phosphate (P2O5)?    
 
 How many pounds of Potash (K2O)?    
 
 How many pounds of ????      
 
 To equal 100 pounds in the bag 

 
 

Inorganic and Organic Fertilizers: 
 

• Any substance that contains one or more essential 
plant nutrients has the potential to be used as a 
fertilizer. 

 

• Fertilizers are broadly classified as “organic” or 
“inorganic”  
 

Inorganic and Organic Fertilizers: 
 

• Plants absorb the majority of their nutrients from 
soil solutions as simple, inorganic ions: 
 
 Element Chemical Form(s) 

Nitrogen Nitrate (NO3-) or ammonium (NH4+) 

Phosphorus H2PO4-, HPO4=, or PO4=   
(depending upon the soil pH) 

Potassium K+ 

Calcium Ca++ 

Magnesium Mg++ 

Sulfur SO4= 

Organic fertilizers - GENERALY:  
 

• Usually contain lower concentrations of nutrients. 
 

• Usually contain micronutrients as well as the 
primary nutrients.  

 

• Usually slow release of nutrients to plants.  
 

• Usually have a lower salt index than  
   inorganic fertilizers. 
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Inorganic fertilizers: 
 

• Usually contain higher concentrations of nutrients. 
 

• Usually contain just the primary nutrients and 
no/few micronutrients.  

 

• Usually rapid release of nutrients to plants 
because they dissolve readily in water.  

 

• Usually have a higher salt index than  
   organic fertilizers. 

 
 

 

 

Inorganic fertilizers: 
 

• When used according to recommendations: 
 

 Efficiently supply the required  
    nutrients for plant growth 
 

 And are safe for the environment. 
 

 However, excessive rates can injure  
plant roots due to potentially high  
salts  and potentially lead to  
environmental contamination. 

 

 

 

Organic fertilizers: 
 

• Typically are more complex chemical substances 
• Take time to be broken down into forms that can be used by 

the plant.  
 

• Are generally slow release. 
•  Apply fertilizers well before periods of rapid plant growth. 
 

 

• Usually less concern about loosing most of the N to 
leaching. 
 

 However, when applied at excessive rates they also 
can cause environmental degradation.  

Organic Fertilizers: 
 

• Some products that are sold as fertilizer, such as 
manure, or compost, may provide benefits to the 
soil that are greater than their fertilizer value.  

 

• By providing organic matter, they may improve: 
 

 Soil drainage 
 

 Aeration 
 

 Water holding capacity 
 

 The ability of the soil to hold nutrients 
 

 Soil structure 
 

 

0.5 - 0.5 - 0.5 

Check the precautions 
on the label of both 
synthetic and organic 
products. 

CAUTION: PLEASE KEEP OUT 
OF THE REACH OF CHILDREN. 
EYE CONTACT WITH 
CONTENTS MAY CAUSE 
IRRITATION. FLUSH EYES 
WITH WATER AS SOON AS 
POSSIBLE.  

Always read and follow the label instructions 
and precautions! 

Liquid Granular 

Powder 
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 Think about what each nutrient  
    provides for the plant: 
 

 Nitrogen – leafy top growth. 
 

 Phosphorous – root and fruit  
    production. 
 

 Potassium – cold hardiness,   
    disease resistance,  
    & general durability. 

 
 

 

3-15-0 14-24-14 

 

What is this 
fertilizer good 
for? 
 

Certain fertilizers 
are formulated for 
specific types of 
plants. 

Many others are 
really general 
purpose 
fertilizers 

http://www.google.ca/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&docid=Quh_P1nrBblghM&tbnid=ABsxw3uy6pWh_M:&ved=0CAUQjRw&url=http://www.oliviassolutions.com/blog/nutrient-deficiencies-in-plants/&ei=kAfTUrzCEczEoATl7oHACQ&psig=AFQjCNFTbuuQj7vsy7l5AErChs6-SliYLQ&ust=1389647820826356
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To determine the amount of fertilizer needed the 
following items must be ascertained: 
 

• The nutrient requirements of the particular crop. 
 

• The amount supplied from the soil and atmosphere. 
 

• The portion that will be unavailable or lost. 
 

 
Determining the amount of fertilizer is complicated. 
 

• Without comprehensive plant and soil testing it may be 
largely a costly case of trial and error. 

 

By learning about: 
 

• OSU Fertilizer Guides 
 

• Soil Testing 
 

• Soil Test Results 
 

 

How much fertilizer to apply?  
 

• Use an OSU Fertilizer Guide to estimate the 
amount needed. 

 

  Fertilizing Your Garden - EC 1503      
 http://extension.oregonstate.edu/catalog/html/ec/ec1503  

 

• Have your soil tested and determine the 
“exact” amount needed based upon the 
results. 

Consult OSU Extension Publication: 
 Laboratories Serving Oregon: 

Soil, Water, Plant Tissue, and Feed Analysis  
EM 8677 
http://extension.oregonstate.edu/catalog/html/em/em8677/ 
 

Contact the lab to: 
• Select a test 

 Don’t normally test nitrogen for home gardens  
 Best to pay for interpretation also 

• Get shipping instructions  

• Some crops are heavier feeders than others 
 

 Corn is a heavy nitrogen feeder 
 

 Most trees and shrubs are light nitrogen feeders 
 

 Root crops require less Nitrogen than leafy crops 
 

 

Fertilizer is available in a wide variety of 
formulations and forms: 

Liquid Granular 

Powder 

http://extension.oregonstate.edu/catalog/html/ec/ec1503
http://extension.oregonstate.edu/catalog/html/em/em8677/
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Proper use of nutrients can control growth  
rate and character. 
 

• Nitrogen is the most critical element in this regard. 
 

• If tomatoes and squash are fertilized heavily with 
nitrogen late into summer: 

 

• or if slow release nitrogen fertilizers or heavy 
amounts of manure are used on crops that form fruit 
or vegetables: 

 
 

 Plants will be all vine 
 

 No fruit 
 

 

There are different methods of applying fertilizer 
depending upon its formulation and the crop 
(plant) needs: 
 

• Broadcasting 
 

• Banding 
 

• Side-dressing 
 

• Watering-in 
 

• Starter Solutions 
 

• Foliar feeding 

Broadcasting –  a recommended amount of 
fertilizer is spread evenly over the growing area 
and left to filter into the soil. 
 

• Can be used over large garden areas 
 

• Or when time or labor is limited 

Broadcasting: 
 

Spread ½ of the 
fertilizer going one 
direction, 
then turn 90 
degrees and 
spread the 
remaining ½. 

Banding –  narrow bands of fertilizer are applied in 
furrows: 
 

• 2-3” from the garden seeds 
 

• 1-2” deeper than the seeds or plants 
 

• Fertilizer placed too close to seeds will burn the roots 
of the seedlings. 
 

• Good way to meet the needs of  
    many plants (especially tomatoes)  
    for phosphorous as the first  
    roots develop. 
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Side-dressing –  dry fertilizer is applied as a side-
dressing after plants are up and growing. 
 

• Scatter fertilizer on both sides of the row 
 

• 6-8” from the plants 
 

• Rake it into the soil and water it 

Add to planting holes: 
  

• Mix fertilizer well into  
 loosened soil in the 
 bottom of the hole. 
  

• Cover with a couple  
 inches of soil. 
 

• Add plant. 

Add to planting holes -  Watering-in – some fertilizers are made to be 
dissolved in, or diluted with water 
 

• Plants are fed as they  
 are watered. 
 

Starter Solutions –  use of a liquid fertilizer when 
starting plants 
 

• Another way to supply phosphorous to new roots 
 

• Follow label directions for application 

Foliar Feeding –  Foliar fertilizer  
is applied directly to the plants leaves: 
 

• Used as a supplement to soil nutrition at a critical time 
for the plant, but not a substitute. 

 

• At transplanting time: 
 A foliar application of phosphorous spray will help establish 

young plants in a cold soil. 
 

• Most of the nutrients are used within a few days.  
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Place the fertilizer where the plant can use it. 
Fertilization is one part of total plant maintenance. 
 
All factors influencing plant growth should be kept 
at optimum levels to ensure plant vigor. 
 
Fertilization may not benefit a plant if it is under 
stress. 
 

 

Fertilizer Management and Water Quality: 
 

• Do not apply fertilizer near wells, or where run-off may 
carry it to waterways.  
 

• Do not apply fast-release  fertilizers  
 prior to anticipated heavy rainfall.  

 

• Do not over-apply fertilizers. 
  

•  Apply fertilizer prior to  
 anticipated plant growth. 

 

• Buy only what you will use. 
 
 

 

 

Air & Water 

Sunlight & Warmth 

Sunlight  - Growth (photosynthesis):  
 

 Vegetables and Fruits 
 

• Choose a location that receives at least 6 to 8  
    hours of sunlight per day. 

 

 Flowers & Landscape  
 

• Many plants & flowers do best in full sun 
 

• Some plants can tolerate or may even  
    do better in partially shady areas. 
 

• Few plants do well in heavy shade. 

 

  
 

• Soil must reach a minimum  
   temperature for seeds to  
   germinate and for plants to grow. 

 

• Different plants have different  
    germination and growing  
    requirements.   
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Crop Minimum Soil 
Temp. (F) 

Minimum Air 
Temp. (F) 

Optimum Air 
Temp. (F) 

Maximum Air 
Temp. (F) 

Bean, snap 48 50 80-90 110 

Corn, sweet* 60 50 85-90 115 

Eggplant 55 60 70-85 100 

Melon 55 59 85-95 120 

Pea 34 38 50-60 75 

Pepper 55 60 70-80 100 

Potato 39 43 50-60 90 

Tomato 50 55** 60** 72** 

*    Supersweet varieties are very sensitive to low temperatures. 
**  Night temperatures for fruit set. 

Temperatures for Vegetable Germination and Growth 

Last 
Frost* 

First Frost 
(32º) 
 

Growing 
Season 

GDD* 
(50º) 

Ave. 
Precip. 

Mean 
Temp. 

Temp. 
Range 

Astoria April 14 Oct.   13 209 1444 67” 51º   6 to 96 

Tillamook May 5 Nov. 3 182 1279 90” 51º   4 to 102 

Cloverdale 222 1499 83” 53º   9 to 99 

Newport April 24 Dec. 17 222 1202 70” 52º   1 to 96 

Corvallis May 8 Nov. 26 202 2141 44” 53º  -7 to 108 

Climate Data Summary - North & Central Coast 

(1971-2000 Oregon Climate Service) 

*GDD = Growing Degree Days 

May to September  (total hours over 50 degrees and below 86 degrees F.) 

Irrigation:  
• Most plants will require additional water at some time 

during the year. 
 

 Although we receive a lot of rain in NW Oregon, most of it 
comes in the winter. 

 

 Virtually all plants need to be watered during the 
establishment year and sometimes during dry periods. 

 

 Some plants need water in the winter too. 
 

 Vegetables and many other plants in NW Oregon require            
about  1 inch of water per week during the summer. 

 

• Plan for how you will get water  
   to your plants.  

Water Management in Your Garden 
 

 It is best to water in the morning. 
 

 Avoid frequent, light watering. 
 

 Some methods use less water (drip or soakers). 
 
 

Water Management in Your Garden 
 

 Monitor automatic timed systems.  
 Are you irrigating more than you need to? 

 

 Monitor the sprinkler output. 
 Location and amount 

 

 Monitor buried system and look for leaks. 
 

 Monitor drip systems and check emitters. 
 Are they in the correct location? 

Are they emitting the  
    correct amount of water? 
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Drainage is important for plant growth: 
 

• Ideally ½ of the pore spaces should be  
 filled with water and ½ filled with air. 

 

• Affects the environment for root growth. 
 

• The choice of plants is limited in poorly  
 drained soils.  

 

 

• Choose a location that is well drained or  
    one that you can modify: 

 

• Improve surface drainage 
• Level low spots where puddles form 
• Grade the site so excess water leaves without creating 

erosion.  
 

• Divert runoff from roof drains away from your garden. 
 

• Use raised beds & containers.  

 

• Install a drainage system such as: 
 Tiling  
 Curtain or French Drains 

 

• Amend the soil to improve drainage 
 

 Adding organic matter will improve the drainage in 
most soils.  

 

French Drain  Tiled Soil Curtain Drain 

1.  Determine if the soil is dry enough to work the soil. 
 
 

2.  Clear the area of all weeds. 
 Remove rhizomes too. 

 
 

3.  Work the soil 
  

 Tillers - fast and great for people with physical 
limitations. However, it: 

  

 Only loosens soil to depth of 6-8 inches 
 Compacts the soil below tiller depth. 

 

 
 

http://upload.wikimedia.org/wikipedia/commons/d/de/French_drain_diagram.jpg
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 Hand Tools – garden fork or spade 
  

 Loosens soil to depth of about 12 inches. 

  
 

4.  Spread 2-3 inches of compost or other organic 
      matter onto the soil surface. 
 

 Use a fork or spade and work into the top 12 inches. 

 

5. Break up the large clods with the back of a  
     spade, rake, or fork and level the bed. 

 

6. Read your seed packages to determine how to  
plant the seeds. 

7. Prepare the furrow, plant the seeds, then cover the 
seeds and lightly pat down the soil. 
 

1. As beds are harvested, complete the same steps then 
take it a few steps further. 

2. If your soil’s pH is less than 6, add 50#’s of lime per 1000 
square feet.  

3. Plant a cover crop to: 

 Blanket the soil over the winter. 

 Prevents soil erosion.  

 Add nutrients and organic matter in the springtime.  

 Reduce weed problems. 

4. Or cover the bed with 2-3” of straw: 
• To prevent erosion and break down to increase organic matter. 

5. You’ll be ready to plant much earlier next spring! 
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 EC 628 Soil Sampling for Home Gardens and  
   Small Acreages 
 

 EM 8677 Analytical Laboratories Serving Oregon 
 

 FG 52 Fertilizer and Lime Materials 
 

 EC 1503 Fertilizing your Garden 
 

 EC 1561 Improving Garden Soil  
    with Organic Matter 
 

 Etc. 

What can be learned about soils from  
soil survey reports? 
 

• Maps show the location of soils in a county.  
 

• Descriptions of each soil type include: 
 

 Depth of each major soil layer.  
 How well water will infiltrate the soil and how easily roots 

can penetrate it.  
 The rate at which water moves downward through the soil.  
 How much water the soil can store for plants.  
 The soil’s susceptibility to erosion by water and wind.  

 

 

http://www.or.nrcs.usda.gov/pnw_soil/or_data.html 

Web Soil Survey (WSS) provides soil data and 

information produced by the National Cooperative Soil 

Survey. It is operated by the USDA Natural Resources 

Conservation Service (NRCS) and provides access to the 

largest natural resource information system in the world. 

NRCS has soil maps and data available online for more 

than 95 percent of the nation’s counties and anticipates 

having 100 percent in the near future. The site is updated 

and maintained online as the single authoritative source 

of soil survey information.  

53 – Dayton Silt Loam, 0-3 % slope 
 

Depth to restrictive feature:  12’ to 20’  
 

Drainage class:   Poorly Drained 
 

Depth to water table:   0 - 9” 
 

Frequency of flooding:   None 
 

Frequency of ponding:   Frequent 
 

Available water capacity:   Low 
 

Landform:     Terraces   

http://websoilsurvey.nrcs.usda.gov/app/WebSoilSurvey.aspx

