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Soil Health for Optimum Plant Growth
Soils perform many functions that are important to all of us: 

• Filters and cleans our water 

• Acts as a medium for plant growth and habitat for organisms 

• Stores water and regulates water flow 

• Recycles nutrients and organic materials 

• Helps to regulate the Earth’s climate 

• Is an engineering/structural medium

 

Most of us don’t think about soil on a daily basis but soil performs many func�ons 
that are important to all of us and we are really connected to the soil in many ways. 
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Soil Layers

 

Soil exists in layers on the earth as shown here. Organic layer: dead plants and 
animal material; Topsoil: rich in humus (decomposed organic mater), so� and 
porous, microorganisms; Subsoil: less porous, deeper, minerals; Parent material: 
weathered broken rock, layers above come from here; Bedrock: unweathered 
parent rock. 
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Soil Texture

• Soil texture is determined by the 
relative amounts of sand, silt and clay 
particles. 
• Texture determines, in large part, how 
the soil feels and behaves. 

 

Soil texture is determined by the rela�ve amounts of sand, silt and clay. It’s 
determined by the parent material (rocks from which the soil formed). Climate and 
slope also impact texture. Sand par�cles are the largest. Silt par�cles are next in 
size, followed by clay par�cles that are 1,000 �mes smaller than sand par�cles. The 
texture of the soil determines how the soil behaves. If your soil is heavy in sand, 
making it quite porous, or heavy in clay, making it wet then you may need to 
augment your soil to try to get it to a beter ra�o of sand, silt  and clay, for best pant 
growth.  
 
If you’re a hands-on gardener, you can use the “ feel method ” to determine your 
soil texture. Just grab a small amount of moistened soil and rub it between your 
fingers. If it feels grity, you’ve got sandy soil; if it’s smooth, it’s silty; and if it’s s�cky, 
it’s clayey. 
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Soil Texture

Loam describes the ideal soil 
composition for most garden 
plants.

 

Loam describes the ideal soil composi�on for most garden plants—the ideal 
combina�on of sand, silt and clay (about 40% sand, 40% silt and 20% clay). Adding 
organic material atracts beneficial organisms that makes the loam even higher 
quality. Loam holds nutrients and has a texture that retains water long enough for 
plant roots to access it, yet it drains well.  
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Soil Texture
Organic matter: 

• Soil organic matter is the fraction of the 
soil that consists of plant or animal 
tissue in various stages of 
decomposition. 

• Sources of organic materials include: 

Crop residues 
Animal manure
Compost 
Cover crops 
Perennial grasses and  legumes

 

Soil organic mater is the por�on of the soil that consists of plant or animal �ssue 
in various stages of decomposi�on.  
 
Most of our produc�ve agricultural soils have between 3 and 6% organic mater.  
Over �me, the applica�on and incorpora�on of organic materials can result in an 
increase in soil organic mater levels.  
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Benefits of Organic Matter
Soil properties change with increased 
organic matter:
• Surface structure becomes more stable 

and less prone to crusting and erosion.
• Water infiltration increases and runoff 

decreases.
• Soil organic matter holds 10 to 1,000 

times more water and nutrients than 
the same amount of soil minerals.

• Beneficial soil organisms become more 
numerous and active with higher organic 
matter levels.

• Improved air quality, water quality, and 
agricultural productivity 

 

The benefits of organic mater are many. Soil proper�es can be changed with the 
addi�on of organic materials. 
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Soil Series

Soils are classified into categories, or series, based 
on certain characteristics, such as texture, grain 
size, etc. The main purpose of soil classification is 
to provide a common basis for the exchange of 
knowledge and experience regarding soil. 

 

Soils have been surveyed, described, named and mapped all across the country by 
the Natural Resources Conserva�on Service, a branch of USDA.  Here you can see 
an example of soil informa�on just for Sullivan County, NH.  There are many more 
soils than this, but this litle sec�on just gives you a sense of the different names, 
how they are described and prime use.  I just want you to be aware that this system 
exists. This is how soil scien�sts refer to soils all across the country. 
 
SPI=is a calcula�on that results in a ra�ng from 0-100 of soil’s capability to produce 
crops. 
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Soil Data USDA NRCS Web Soil Survey
Web Soil Survey - Home (usda.gov)

 

If you are interested in learning more about soils in your area, the Natural Resources 
Conserva�on Services of the US Dept. of Ag (NRCS) offers a website that allows you 
to put in your own loca�on and iden�fies the soils. 
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Soil Fertility

All crops require a well-
balanced supply of the major 
plant nutrients: nitrogen (N), 
phosphorus (P), potassium 
(K), magnesium (Mg), and 
calcium (Ca). 

 

All crops require a well-balanced supply of the major plant nutrients: nitrogen (N), 
phosphorus (P), potassium (K), magnesium (Mg), and calcium (Ca).  
A "complete" fer�lizer, whether from organic or inorganic sources, contains various 
amounts of the first three elements, nitrogen, phosphorus, and potassium. The 
elemental symbols for these nutrients are N, P, K. 
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Soil Fertility
By law, the label on the 
fertilizer package must 
indicate the amount of 
nitrogen, phosphorus, and 
potassium in the product, in 
that order. P

 

If you are looking at a fer�lizer bag the numbers will always refer to N, P, and K in 
that order. Nitrogen promotes plant growth; phosphorus promotes flowering and 
frui�ng, and Potassium promotes hardiness. 
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Soil Fertility

 

The numbers on a  fer�lizer bag indicates the fer�lizer grade and represents the 
ra�o of N, P and K in the product– it’s the weight percentage of each nutrient in the 
package. So in this example, 10% N, 10% P and 10% K. The remaining materials in 
the bag are some micronutrients and inert materials that serve as carriers for the 
nutrients. You’ll find lots of different grades of fer�lizers, and you can also get 
products with just nitrogen, or just phosphorus, etc. 
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Soil Fertility

• pH is an abbreviation for 
"power of hydrogen" 

• pH scale ranges from 1-
14

• Nutrients are available to 
most plants when the soil 
pH is 6.0 to 6.7. 

• Acid loving plants

 

pH of the soil is another important considera�on for successful gardening. pH is an 
abbrevia�on for "power of hydrogen“ and is a measure of acidity. The pH scale 
ranges from 1-14 where 1 is very acidic and 14 is very alkaline.  7 is neutral. Plant 
nutrient availability directly relates to soil pH. Nutrients present in the soil are 
available to most plants when the soil pH is 6.0 to 6.7.  
 
There are certain acid loving plants that u�lize nutrients at lower pH levels. 
Examples include blueberries, rhododendrons, azaleas. You can find pH 
requirements for most plants online. It might be a helpful to research the pH 
requirements of plants before selec�ng them for your garden. 
 
However, you can adjust your soil pH. To raise the pH of an acidic soil. Limestone is 
typically added. It has a pH of 7. To make an alkaline soil more acidic, sulfur is 
typically added. Bacteria in the soil convert the sulfur to sulfuric acid, which lowers 
the pH. Sulfuric acid pH ranges from 1-2. 
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Soil Fertility

Adding lime to correct an acidic soil:
• Apply lime based on soil test results
• Incorporate lime into the soil
• Start to see effects in about 4 weeks 

but can take 6-12 months for lime to 
completely dissolve

 

Most of us will likely be atemp�ng to raise the soil pH from acidic to the range 
desired by most plants.  Lime is the material typically used to  raise an acid pH. To 
determine how much lime, it’s best to have a  soil test completed for the site. 
Quan��es of lime will be recommended based on the soil type, current pH, types 
of plants to be grown and size of the area.  
 
When applying lime to a typical garden site, if you can �ll the ground first then apply 
the recommended lime evenly over the area then rake into the soil to at least  a 
couple inches, this is ideal. You can start to see the impact of the lime on the pH 
within a few weeks, but the pH won’t reach the full level un�l the lime is fully 
dissolved and that can take a year or more, depending on soil type. So if you need 
to adjust an acid pH, it’s best to get the lime on the soil as soon as possible; fall for 
a spring plan�ng is a great idea. That way the lime can have 6-8 months to change 
the pH. The form of lime you’re using can impact how long it takes to break down. 
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Soil Testing
• A basic soil test usually measures 

phosphorus, potassium, soil pH 
and organic matter. 

• Take the soil sample well before 
planting, so there is time to 
prepare the site. For the most 
accurate results, use the services 
of a commercial soil testing lab 
rather than a soil testing kit.

Soil Fertility

 

In addi�on to pH, a soil test will measure phosphorus, potassium, and organic 
mater. Nitrogen recommenda�ons are based on crop needs with the assump�on 
that very litle available N remains in the soil at the end of the growing season and 
will need to be replenished. Recommenda�ons given reflect the amount of nitrogen 
needed for one growing season for the specified crop.  
 
Taking the test in the fall for the following produc�on year is ideal.  It takes a litle 
�me for pH to adjust a�er lime is added. Fer�lizer is added at plan�ng �me so the 
nutrients are available in the root zone for the plants.  If you apply fer�lizer too 
soon, as in the fall, some nutrients may be leached away from the plants, was�ng 
the applica�on.  
 
Adding needed lime in the spring is beter than not adding at all. You’ll see some 
benefit, you probably won’t see full benefit un�l the next growing season. 
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Compost
When organic material decays and 
breaks down the results material 
is called compost.

Materials that can be composted:
• Plant debris
• Food waste
• Animal manure
• Grass clippings
• Leaves
• Wood chips
• Paper

 

Adding compos�ng can be a beneficial prac�ce for the home garden, as well. Compos�ng is the 
process of decomposi�on of organic materials. This breakdown is accomplished by 
microorganisms, mainly bacteria, that consume the materials.   
 
Compost adds organic material to the soil which improves soil texture. Compost is rich in nutrients 
and can be added to soil as a nutrient source, replacing some fer�lizer needs.  You can purchase 
compost or make your own. To make compost, the key is the right balance of green or nitrogen 
rich material and brown or high carbon materials.  Brown and green materials in  a ra�o of about 
30:1 are layered in a pile or bin. The pile should be moist, but not saturated and the 
microorganisms (which are everywhere) begin feeding.  
 
It takes 6 months to 2 years to finish the compost, depending on the size of the materials in the pile.  The 
smaller  the surface area the faster the breakdown. Internal temperature of the compost pile must reach 
90-140 degrees F for microorganisms to work their best. Green materials: grass clippings, vegetable 
scraps, plant debris. Brown materials: Leaves, straw, wood chips. Size of the pile can impact internal temp 
and rate of compost forma�on—bigger piles may be faster due to more insula�on of the core. Limit animal 
manure to catle, horse, etc. (herbivores). Pet manure is not a good idea because of the poten�al for 
parasites that are likely not killed at temperatures reached in typical home compost scenario. 
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How to take a Soil Test

Collect samples according to the 
instructions on the form:
• Dig to a depth of 6 inches for home garden
• Collect samples from 6-8 locations around 

the garden site
• Combine samples together and take one 

sample from the combined soil to submit 
to the lab

 

A soil test is the best way to get a clear picture of what’s going on in your site and 
determine what you need to add to make the site the best possible growing 
condi�ons for your crops. UNH offers a soil tes�ng service and there are also private 
labs that offer soil tes�ng. When collec�ng samples to submit to the soil lab, follow 
the instruc�ons for the specific crop you are growing. For a garden dig 6inches. For 
trees and shrubs dig 6-8 inches and for lawn, dig 3-4 inches. Collect samples from 
6-8 loca�ons around the garden area (or more samples from a large area like an 
orchard) and combine these together and take one sample to submit to the lab. 
Submit samples for different uses separately. For example, submit a sample for your 
garden separately form a sample for your lawn. Be as descrip�ve as you can 
regarding your garden plans as this helps to make more precise recommenda�ons. 
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Soil Test Results

 

A�er the sample has been analyzed the results will tell you pH and current ranges 
of key nutrients, as well as organic mater level. You will have recommenda�ons 
provided to you to get these to the desired levels of these items for your crop. Using 
this as a guide you can prepare your site for plan�ng your crops. 
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USDA Plant Hardiness Zones

 

An important related component to successful gardening is to be aware of  your 
hardiness zone. USDA has created a plant hardiness zone map showing typical 
ranges for winter temperatures across the country. The lower the zone number the 
colder the winter temperature in the zone. Plants in turn are rated for their ability 
to tolerate specific temperature ranges.  
 
USDA just released an updated hardiness zone map in 2023.  NH used to be within 
hardiness zones 3-5.  The new map shows our range creeping into Zone 6 in the 
southern part of the state.  This is probably more important for perennial plants like 
trees, shrubs, fruit plants, etc. When you are shopping for plants in a garden center 
you will o�en see that plants are described as hardy to a specific zone and this is 
what they are referring to. Grantham would fall mostly into Zone 5. 
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Site Selection
Choose a site with:
• Appropriate soil type and drainage for what you 

intend to grow
• For convenience, locate your garden near a source 

of water. 
• Avoid trees for potential root interference as well 

as potential shade issues
• Be aware of microclimates. Microclimates are 

small areas in the landscape with slight variations 
on the weather due to topography, elevation, 
slope, etc. 

 

And finally, a last litle bit on site selec�on, keep these points in mind as you choose 
a site for plan�ng: 
 
Microclimates:  An example is a dip in your property where the low lying area is 
suscep�ble to frost. Plants growing up hill may be fine, while plants in the low area 
may be damaged from frost.  
 
An en�re property that is located in a spot that is protected by hills, or trees or 
buildings can overcome freezing temperatures that damage crops on another 
property just down the road.  Example of King Blossom Farm in May 2023.  
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Questions?
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Asian Jumping Worms
Sullivan County Office
24 Main St.
Newport, NH 03773
603-863-9200

 

Moving on to Asian Jumping Worms. 
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Asian Jumping Worms

• Invasive worm that was introduced to North America from Asia likely in the 18th or 19th century
• Widespread in North America
• Potential to dramatically change soil structure

 

Jumping worms are an invasive earthworm that were introduced to North America 
from Asia, likely as early as the 1800’s and coming in on hor�culture products.   This 
photo shows a jumping worm on the right and a common earthworm night crawler 
on the le� and you can see they are very similar in appearance. Jumping worm 
adults have a smooth milky-white collar (clitellum) close to the head end (14-16 
segments away), and goes all the way around the body. Nightcrawlers have a raised 
pink-red collar that does not go completely around the body and is located more 
central along the worm’s body. 
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Asian Jumping Worms

 

These photos from Purdue University show the clitellum a litle more clearly as well 
as some other dis�nguishing characteris�cs. 
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Jumping Worms

• Jumping worms hatch from eggs laid in the fall, 
which are in protected cocoons. 

• Jumping worm eggs hatch in April/May

 

Jumping worms hatch from eggs laid in the fall, which are in protected cocoons 
about the size of poppy seeds. These cocoons are very small and difficult to see with 
the naked eye. Jumping worm eggs hatch in April/May and will continue to grow 
from 1-8 inches long until the soil freezes and kills the adults. The eggs and cocoons 
will overwinter in the soil to hatch in the spring. It’s thought that worms can lay 
several sets of eggs during the growing season before freezing. 
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Concerns

Compared to earthworms, Jumping worms:
• Reproduce more quickly
• Are more aggressive
• Eat more  and breakdown plant debris faster 
• Can exist in larger density

 

While earthworms aerate the soil and enrich it with their excrement, Asian jumping 
worms eat organic matter so quickly, it doesn’t have time to break down to be 
beneficial to the soil and plants. Unlike the helpful earthworm castings that feed our 
garden plants, the castings of jumping worms seem to keep nutrients bound up and 
can easily get washed away, depleting the soil. Their castings provide poor structure 
and support for plants. 
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Jumping Worm 
Concerns

 

Jumping worms are also a problem in forest land. They can clear forest leaf liter in 
just a couple of months. (photo in PA in June on le� and August) 
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Jumping Worm 
Concerns

 

The en�re life cycle of the jumping worm happens in the top layer of soil so it’s 
quite easy to accidentally move them to uninfested areas. Both eggs and worms can 
be moved in contaminated soil, plant roots, wood mulch and compost. Be diligent 
in your garden ac�vi�es. 
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Jumping Worm 
Concerns

• Be diligent and watch for worms and remove 
them

• Scan plants and clean/bare root the plants 
• Before introducing mulch, topsoil or compost, 

inspect for worms
• Don’t share plants, mulch or compost from your 

property if you have jumping worms
• Clean garden boots, gear 
• Check property periodically—mustard test
• Research has shown that neither worms or 

cocoons can survive temperatures of 104 degrees 
F for more than 3 days

 

There is not yet a “magic bullet” control for jumping worms, but research con�nues.  
Un�l then, preven�on is key.  If you determine that you have a small popula�on, 
you can hand pick the worms, bag them and put them in the trash. According to the 
University of Wisconsin drenching the garden area with a mixture of  dried mustard 
and water can help as a control and as a way to scout for presence—the recipe is a 
1/3 cup of dried mustard in a gallon of water. This mixture apparently irritates the 
worms and causes the to come to the surface where you can remove them. If you 
have a large area this is probably not prac�cal. 
 
They are here and un�l we have effec�ve controls monitoring and preventa�ve 
prac�ce are the best we have. 
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Thank you!
Gail McWilliam Jellie

UNH Extension Agriculture Program Assistant

 

 


