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Soil Health and Tactics




Microcolonies The complexity
of bacteria — == of soil

) partucle e 1

\H,0 S g7 Air
A - Clay
"'-'.‘;!f' e pal'tide

- ‘\ ‘.”

5y 0;(!’! ;"dvl', A 'A‘,;; ; .3



e
s 4

S A

v '
) £ 17w % e L.
el WY ()
/' e s ).-‘n/"

W TR



















Biomimicry with Soil Health Principles

Disturb the soil as little as possible
Keep the soil covered
Keep plants growing throughout the year to feed the soil.
Diversify as much as possible |







Keep the Soil Covered!

Living Plant 30% crop residue
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Cover crops continue photosynthesis in the
garden, using energy from sunlight to produce
sugars and plant food in the soil ecosystem.
They are biologically, chemically, and physically

improving the soil for next year’s crop.
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March, 2016: Hairy Vetch and Cereal Rye transforming the root zone
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Soil Health Benefits

organic matter
aggregate stability
water infiltration
water-holding capacity

Nncreasec
Nncreasec
Nncreasec
Nncreasec

mproved nutrient use efficiency

» Enhanced and diversified soil biology
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Muliching up




Mulching up after tillage
= 2 -3 layers of newspaper + 2 — 3" of vegetative mulch
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Balancing
Carbon and Nitrogen




Table 1. Carbon to nitrogen ratios of crop
residues and other organic materials

Material C:N Ratio

rye straw 82:1

wheat straw 80:1

oat straw 70:1

corn stover 57:1 g

rye cover crop (anthesis) 37:1 =

pea straw 29:1

rye cover crop (vegetative) 26:1 Relative

mature alfalfa hay 25:1 Decomposition
Rate

Ideal Microbial Diet 24:1

rotted barnyard manure 20:1 -

legume hay 17:1 g

beef manure 17:1

young alfalfa hay 13:1

hairy vetch cover crop 111

soil microbes (average) 8:1







Planting Cover Crops J\\

- Growing Muich
- Biological Priming
- Weed Suppression




Winterkilled
Cover Crop










L

Fall Cover Crop Spring Planting Options Early Vegetables

Oats Strip till rows into residue, seed, and cover Beats / Carrots / Onions /

Spinach / Kale / Early Greens

Radish / Leeks

Rake off residue, add compost, seed, and cover

Soybean
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Planting Cover Crops




& Cover Crop Chart

GROWTH CYCLE RELATIVE WATER USE PLANT ARCHITECTURE
= Annual = Low Y’ = Upright

= Biennial 3 Medium % = Upright-Spreading

Perennial High 24 = Prostrate

Cool Season Warm Season----=-===e=ecu=

---Grass--- ---Grass-—

Broadleaf

Legumes
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Frost Date

Frost Date

Dec 21-Dec 27

Dec 14 - Dec 20

Dec 7 - Dec 13

Nov 30 - Dec 6

Nov 23 - Nov 29

Nov 16 - Nov 22

Nov 9 - Nov 15

Nov 2 - Nov 8

Oct 26 - Nov 1

Oct19-Oct 25 .

Oct12-0Oct 18

Oct5-0ct11
Sep28-0ct4
Sep 21-Sep 27
Sep 14 - Sep 20
Sep7-Sep13
Aug31-Sep6 B I
Aug 24 - Aug 30 ,
Aug 17 - Aug 23
Aug 10 - Aug 16 | = ]

Aug 3-Aug 9
Jul 27 - Aug 2
Jul 20 - Jul 26

jul13-Jul19 | J | B 2

Jul 6-Jul 12

jun29-Juls | | = i il i
Jun22-1un 28 | i .

Jun 15-Jun 21

Jun 8 -Jun 14

Jun 1-Jun?

May 25 - May 31

May 18 - May 2
May 11 - May 17
May 4 - May 10 i 3 =) !
Apr27 - May 3 .
Apr20-Apr26 | I =)

Apr 13- Apr 19 I i

Apr6-Apr12
Mar 30-AprS
Mar 23 - Mar 29

[

Mar 16 - Mar 22

Mar 9 - Mar 15
Mar 2 - Mar 8
Feb23-Mar1l
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Seeding Windows

ONLEGUMES
Barley, Winter
Buckwheat
Millet, Japanese
Millet, Pearl
Oats
Rye, Winter Cereal
Ryegrass, Annual
Sorghum-sudangrass
Sudangrass
Triticale, Winter
Wheat, Winter

RASSICAS
Radish, Oilseed
Rapeseed/Canola
Turnip, Forage type
GUMES

Clover, Berseem
Clover, Crimson
Clover, Red

Cowpea - .

Pea, Field/Winter ---- =
Sweetclover | __:-
Vetch, Hairy

Source: http://mccc.msu.edu/covercroptool/covercroptool.php



http://mccc.msu.edu/covercroptool/covercroptool.php

Cover Cropping

 What’s your next crop?

 What is its nutrient requirements?

Do you transplant or direct seed that crop?

 What cover crop will best prepare for that cash crop?

e Can you get that cover crop planted in or after your preceding
crop?

* How are you going to kill the cover crop?

* How will you manage the residue?

 What will you need to do to manage weeds?

* Consider allelopathy

* When and where might you need additional inputs like
compost, fertilizer, vegetative mulch?

* RRRR: Right place, Right time, Right source, Right rate!



Fall

Oats + Crimson Clover
Spring

(Chop/Drop) Peppers + Alfalfa hay
Fall

Oats

Spring

Lettuce + Spinach + Peas
Late Spring

Tomato + Alfalfa hay
Fall

Oats + Hairy Vetch



Managing Cover

Cr0p Rotation Crops Profitably

Organic Farms
A -PLANNING MANUAL

Charles L. Mohler & Sue Ellen Johnson, editors.

Techinical Aggistance and Regources



APPENDIX 2 Crop Sequence Problems and Opportunities
Compiled by Charles L. Mohler

Find the preceding crop in the second column | A ‘ B ‘C D E F G H 1
and the following crop in the 5* row. The row FAMILY
goes across pp. 104-108. Using the row num-
ber and column number, locate the detailed . . . . Night-
note in the notes section, p.s 109-123. — Lily Lily Lily Lily Legume |Legume |Lettuce shade
FOLLOWING CROP
Bean, Lettuce,
FAMILY PRECEDING CROP General Onion Scallion |Leek Garlic snap Pea etc.! Potato
1 — General W- W-
2 Lily Onion C XXXX D D
3 Lily Scallion C XXXX
4 Lily Leek C D XXX D, S S
5 Lily Garlic C D D, S XXX S, 5-, N-
6 Legume Bean, snap XXXX D D
7 Legume Pea XXXX D, C-
8 Lettuce Lettuce etc.! W- W- D D XXXX D
9 Nightshade Potato W- S S, C- D D XXXX
10 Nightshade Tomato D D D, |
11 Nightshade Eggplant D, |
12 Nightshade Pepper D
13 Carrot Carrot, parsnip w S S D D D, S
14 Carrot Celery, herbs etc? D
15 Carrot Celeriac D

Crop Rotation on Organic Farms: A
Planning Manual
2009: USDA-NIFA-SARE
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4 October 8, 2015: Residue from a cover crop chopped down for mulch in the spring

. decomposed during the season. The rate depends on temperature, moisture, and

. biology in the soil. In this case, no supplemental mulch was and only minor manual
weeding was needed throughout the season.
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Cereal Rye
No Tillage Strategy
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é May 22, 2015: Transplanting vegetables into a cut down Cereal Rye cover crop

- Mature cereal rye creates a high carbon system
E - Resources for C:N and crop rotation: SARE Crop Rotation on Organic Farms
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Legume Cover Crops
No-Tillage Strategy
















Table 1. Nitrogen requirement of vegetable
crops based on seasonal nitrogen uptake

Low Total Medium Total High Total
N Need N Need N Need
<120 Ib/acre <120-200Ib/acre >200 Ib/acre

Baby greens Carrot Broccoli
Beans Corn, Sweet Cabbage
Cucumbers Garlic Cauliflower
Radish Lettuce Celery
Spinach Melons Potato
Squashes Onion
Peppers
Tomatoes

Organic Crops

— Gaskell et al. 2006, Soil Fertility Management for




100 - veg growth  bud

PAN from cover crop (Ib/acre)
N
o

Legume

75% Legume

25% Legume

Cereal

G

-20

-40 - tiller joint boot :

-60 , : ; ,
3/1 4/1 5/1 6/1

Date of cover crop termination

Figure from PNW 636, Estimating Plant-available
Nitrogen Release from Cover Crops (Sullivan and Andrews, 2012), © Oregon State University
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5/18/2015:-A Flowering Hairy Vetch CoverCrg
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This figure shows hairy vetch growth stages based on the upper five nodes of
the vine. Growth stage depends on the number of buds that have begun to
bloom or produce pods.

Consistent control can be achieved by cutting or crimping the hairy vetch at
early pod set (7), after flowering and when 1 or 2 seed pods are visible.

Cutting before seed pod set ensures the hairy vetch will not produce seed.
Cutting before flower may promote plant regrowth.

P

Figure: Curran, W. & Ryan, M., Penn State University and Mirsky, S., USDA-ARS. 2010. Cover Crop Rollers for Northeastern Grain Production.

http://extension.psu.edu/pests/weeds/cover-crop-rollers-for-northeastern-grain-production



http://extension.psu.edu/pests/weeds/cover-crop-rollers-for-northeastern-grain-production
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5/5: Hairy Vetch flower progression

:

5/5/2015: Hairy Vetch flower progression
Timing can vary with climate and seed variety.
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Oats and Hairy Vetch residue are easy to place in rows for direct
seeding. Cereal Rye and Hairy Vetch is bulkier and more difficult.
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Hairy Vetch & Cereal Rye cover crop mulch
High biomass cover crops are needed for 4” weed suppressing mulch
Layering up supplemental mulch with appropriate C:N ratios can benefit the system
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Fine hairy vetch roots défc‘dfh‘ppse quickly after plant termination. Cereal rye roots, on the
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other andhbreék down more slowly and can be more difficult to plant in to.
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l Apr|I 27 2016: Chopped down oats and crimson clover cover crop + two Iayers of newspaper
for extra weed suppressmn + alfalfa mulch for weed suppressmn and nutrients
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« April 27, 2016

Hairy Vetch chop and drop with
supplemental straw mulch
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- Lower C:N

- Lower material inputs
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April 27, 2016
Hairy Vetch — early cut before flower
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April 22, 2016:







— B e e T N o
e May 5, 2016: Cereal Rye, Hairy Vetch, and Crimson Clover crimp attempt. A biodiverse cover
crop is mix is beneficial but can present challenges. The crimson clover generally blooms

before the vetch and rye, creating timing issues for organic termination without tillage.
~ Legumes and grasses crimped or cut early can regrow.
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Breaking in Gardens

. Soil Test x

« Eliminate unwanted vegetation and eeds -

« If nutrients are good, try a no tlllage ‘
approach with tarps and cover crops

e If nutrients are deficient or existing
vegetation needs tilled, use the opportunity
to incorporate the needed amendments

with tillage.
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. Buckwheat cover crop after 23 days: Quick weed suppression
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The sky is the limit













October 16, 2015: Experimenting with peppers and red clover legume understory.
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2015: Dutch e in the wa




Very useful webinar

http://articles.extension.org/pages/71822/rotational-no-till-and-mulching-
systems-for-organic-vegetable-farms-webinar



http://articles.extension.org/pages/71822/rotational-no-till-and-mulching-systems-for-organic-vegetable-farms-webinar

