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Soll Health What is It? =507,

A The continued capacity of the soil to
function as a vital living ecosystem that
sustains plants, animals, and humans

I Nutrient cycling

I Water (infiltration & availability)
I Filtering and Buffering

I Physical Stability and Support
i Habitat for Biodiversity
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Planning Principles

1. Manage more by Disturbing Soil Less

2. Use Diversity of Plants to add diversity to Soil Micro
organisms

3. Grow Living Roots Throughout the year

4. Keep the Soil Covered as Much as Possible

Goal: To creatéhe most favorable habitat possible for
the soil food web



Soil Health Principle 1 St.mn#

Manage More by Disturbing Soil Less""

A Agricultural Disturbance Destroys

Dynamic Soll Properties
AsSauaNRrea alloAuldé
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A Three Types of Disturbance

I Physicattillage)

I Chemicalsynthetic Fertilizer and Pesticides)

| Blologicalovergrazing)



What Happens to the Soil: 5017

Tillagel Impacts

No Tillage

A Destroys-aggregates

A Exposes organic maiten to
decomposition

A Coempacts ithe soil
A Damages soil fungi

A Reduces habitat-for-the-Soil
Food \\Web

A Disnuptsssoibpore continuity

A Increases salinitytatithe>soil
surface

A Plants\weed seeds

A Soil pores remaincontinuous

A Soil-aggregates fermmand-are
not destroyed

A SoillFood/'Web increases@and
diversifies

A Weed seeds aremnot planted
A Water isccaptured and:stored
A Bulk density/decreases

A Seil fungi-and: earthworms
increase

A Microarthropodsincrease
(>20%-of nutrient ¢ycle)
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In Tropical Regions

A Farm management may need to be different in

rainy and dry seasons.

I Hot Humid Conditions with High Evapotranspiration
I High ambient aitemperatures and solar radiation

I Increased microbiactivity

I Rapid Decomposition rates

I Increased microbial activity

I High soil temperatures

I High nutrient volatization of nutrients

Results in Rapid SOM loss and difficulty to increase SOM



Tropical Cropping SECRE
SystemHigh Intensity) ;

A 3 Crop rotation cycles per yeaticludes Cover Crop Rotation)
A Amount of soil disturbance
I 5 to 6 tillage passes to incorporate cowenp
I 3 to 4 tillage passes to incorporate vegetable crop residue
I 12 tillage passes per year with a tractor and implement
I Degrades soils
I Loss of soil organic matter

A What impact on soil organic matter can cover crops have?
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Grass Cover Crops- Monocultures secrers
HOLL

Sorghum-sudan Pearl millet
var. Mega Green var. Mega Mill



Legume Cover Crop and unock the
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Grass/Legume Mixtures ESOTT
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Sunnhemp Sunn hemp and
Pearl Millet



Conventional Full Tillage

Crop Rotations
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Year 1 Year 2
Cover Crop 1. Cash Crop 2 Cash Crop 3 Cover Crop 4 Cash Crop 5 Cash Crop 6
Complexity  Fall 2006 Spring 2007 Summer 2007 Fall 2007 Spring 2008 Summer 2008
Low F Tatsoi Corn Fallow Tomato Cucumber
Low F Tomato Cucumber Fallow Tatsoi Corn
MedG SS Tatsoi Corn PM Tomato Cucumber
MedG PM Tomato Cucumber SS Tatsoi Corn
MedG SS Tomato Cucumber PM Tatsoi Corn
MedG PM Tatsoi Corn SS Tomato Cucumber
MedL VB Tatsoi Corn SH Tomato Cucumber
MedL SH Tomato Cucumber VB Tatsoi Corn
MedL VB Tomato Cucumber SH Tatsoi Corn
MedL SH Tatsoi Corn VB Tomato Cucumber
High SS+VB  Tatsoi + Bean Corn + Pea SH+ PM Tomato + Bean Cuc + Pea
High SH+PM Tomato + Bean Cuc + Pea SS +VB Tatsoi + Bean Corn + Pea
High SS+VB Tomato + Bean Cuc + Pea SH + PM Tatsoi + Bean Corn + Pea
High SH+PM  Tatsoi + Bean Corn + Pea SS +VB Tomato + Bean Cuc + Pea

Sorghum Sudani SS Pearl Milleti PM  VelvetBeani VB SunnHemp- SH




Soil organic matter percent in the top 20 cm of soll
following cover crop termination but prior to
Incorporation
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Soll nitrate concentration in the top 20 cm of soll at cropg ',\, g
termination but prior to residue incorporation ”“Hv




may have little to no effect to improve or maintain
soll fertility in intensive organic vegetable crop
systemasutilizing conventional tillage in low-
externalinput farming systems.

A Cover crops contribute many sustainable
ecosystem benefits and thus need to be
Incorporated into a holistic management plan.
I Pest Management
I Weed Control

I Increase Water Efficiencies



Soil Health Principle 2
UseDiversity of Plants taadd diversity :qs

to Soll
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Organisms

A Plants interact with particular microbes
I Trade sugar from roots for nutrients

A Microbes convert plant material to OM

A Reo
sup

ALac

uires a diversity of plant carbohydrates to
port the variety of microbes

K of plant diversity will drive system to

favor some microbes more than others
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Impact of Biodiversity SECRETS
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A Low biodiversity limits any cropping system
A A diverse and fully functioning system provides nutrients, energy, anc

water
A Diversity above ground equals diversity belgmund




How to Increase Diversity sicis
in a Crop Rotation ?

A Lengthen the rotation by adding more crops
I Increases soil organic matter
| Breaks pest cycles
I Improves nutrient utilization and availability
I Utilize available water deeper in the soll profile
|

" Provide windows for management
A spread manure
A Plant & harvest crops

A Add more plants in the current crop rotation

I Utilize cover crops during rainy season when water is
abundant and pest pressure is HIGH!



Cover Crop Role in Diversity it

. Allows you to look at cropping periods rather
than years

. Can be used to accelerate rejuvenating soill
health

. Getting 6 to 8 weeks of Cover Crop growth Is
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Simplified Crop Classification =507

A Plant
morphology

Broad leaf
ALegumes

Grasses

A Plant growth
habits
I Rainy season
I Dry Season
I Photo
Sensitivity




Consideration for Adding  secee
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Diversity in Tropical Regions -
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A Consider the pathogen and insect spectrum important for
Income-producing crop

A Select cover crop species from different plant families as the
Income crop to interrupt pest life cycles and reduce pest
populations

A Many of the cover crops currently in use in commercial
production systems are not named varieties

A Photo period sensitivitg impacts growth, plants will go into
reproductive stage too early

A Method of termination affects benefits
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Grow Living Roots Throughout the Year*:

Benefits:

A Increases microbial activity that influences N mineralization
and immobilization

A Increases plant nutrient/nutrient uptake/ anahychorrhizal
and bacteria associations

A Increases biodiversity and biomass of soil organisms

A Improves physical, chemical and biological properties of soils
A Sequesters and redeposit nutrients

A Increases OM
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How to Keep a Living Root smmﬁm
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A Lengthen MultiCrop Rotation

A Select Shorter Season Varieties

I Choose 80 to 100 day varieties

I Only need 6 8 weeks to provide benefit
A Inter plant into Growing Crops

I Planting cover crop before final harvesting of cash crop
I Planting cash crop at termination of cover crop
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Keep it Covered as Much as Possible-

Benefits:

A Control Erosion

A Protect Soil Aggregates

A Suppresses Weeds

A Conserves Moisture

A Cools the Soil

A Provides Habitat for Soil Organisms
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SECRETS
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A Conserve moisture and reduce temperature.
A Cropyields are limited more often by hot and dry,
not cool and wet.



