NO-TILL METHODS FOR SOIL REGENERATION IN THE TROPICS:
LESSONS LEARNED IN OUR
FIRST YEAR OF IMPLEMENTATION

JeSYka ME|éndeZ Rosa’ PhD & Dylan P. Lunney United States Department of Agriculture
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Cidra, Puerto Rico

FI n Ca J EVA N A ~1,300ft elevation

Warm (~85F), tropical, humid







Regenerative Agriculture

A conglomerate of practices
with a singular purpose:

To restore soil fertility




Soils as living organisms

A subterranean web of nutrient exchange:
The soil bank 1
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One teaspoon of good soil may contain: 5 billion bacteria,
20 million fungi, & 1 million protozoa.



We are our soil

“Humane, humble and humility all come from the same Indo-European
word root that means “humus” or fertile earth. — Peter Warshall




Degraded landscapes

San Juan Area, Puerto Rico (PR686)
San Juan Area, Puerto Rico (PR686) @

Map Unit
Symbol
CaF Caguabo clay 0.1 1.0%
loam, 40 to 60
percent slopes

NaE Naranjito silty 3.6 36.0%
clay loam, 20 to
40 percent
slopes

RoC2 Rio Arriba clay, 6.2 63.0%
5 to 12 percent
slopes, eroded

Totals for Area of 9.9 100.0%
Interest

Acres Percent of

Map Unit Name in AOL AOI
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SO|L ANALYSIS REPO RT Analytical Method(s): Mehlich3  SMP BufferpH  Loss On Ignition ~ Water pH

Date Received: 03/21/2022 Date Of Analysis: 03/22/2022 Date Of Report: 03/22/2022
OoM WiV ENR Phosphorus Potassium | Magnesium | Calcium Sodium pH Acidity C.E.C
campe 1D Lab e e o K Mg Ca Na Soil | Buffer H
How soil pH affects availability of plant nutrients om Rate | ppm Rate | ppm Rate | ppm Rate | ppm Rate | PH | Index | meq/100g | meq/100g
—

1 High Medium Low 61 L 201 VH 395 L 45 L 54 6.77 1.6 586
2 Strongly Acid M:(:::m Sggngy SE;;'Z"Y ﬁgﬁi ﬂgn‘nz mg::": Strongly Alkaline 48 VL 26 1 VH 391 L 70 M 5 5 6 77 1 . 6 62

3 108 L 855 VH 908 VL 74 VL 55 6.50 4.3 16.6

Zinc Manganese Iron Copper Boron Soluble Salts
Sampl
Field Il ‘ Zn Mn Fe Cu B SS
m Rate| ppm Rate] ppm Rate| ppm Rate| ppm Rate | ms/cm Rate

1 ) L 369 VH| 142 VH 14 M 04 L

2 ul ) VL | 289 VH| 127 VH 12 M 03 VL

3 ' 3 L 82 VH| 173 VH | 12 M 06 M

R W 2 = |

Values o1 Soil pH 40 45 50 55 6.0 65 70 |75 80 85 90 95 10.0) (partspermillion), Ibs/A This report applies to sample(s) tested. Samples are retained a

s0il. Rati cen[imeter}‘ meqf‘] Uﬂg maximum of thirry GSVB after testlng, by ‘? m{ G(pn(

. 5 . . T
g_f;"_'gh_)‘. Optimum soil pH range: 6.2 73 ions: ppm X 2 = Ibs/A, Soluble Analysis prepared by: Waypoint Analytical Virginia, Inc. . 3/

Pauric Mc Groary Ph.D., CPAg



Despite our degraded starting material...

We've been able to use regenerative methods to grow our

top-soil and...

T N

Amplify the conditions for the ‘soil food web’
Minimize erosion

Maximize water retention

Maximize carbon sequestration

Maximize nutrient retention

Eliminate the need for petroleum-dependent
artificial inputs

Eliminate the need for toxic chemicals



Making deposits into our soil bank

Permanent no-till raised beds &
COVer crops

Capturing indigenous microorganisms
(IMO) — Johnson-Su Bio-reactor



Permanent no-till raised beds & cover crops

Broad fork Rotary plow Tillage radish



Permanent no-till raised beds & cover crops

e Sunn hemp (Crotalaria juncea), Sorghum sudangrass (Sorghum x drummondii),
tillage radish (Raphanus sativus)

* Flail mower -> to terminate and pulverize cover crop



Capturing indigenous microorganisms (IMO) —
Johnson-Su Bio-reactor

Johnson-Su aerobic compost Mycelium Finished compost
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“Regenerative Soil” - Matt Powers



“Using only 1 application of the
advanced BEAM compost on only 20%
of the arable land, we would see ALL
excess atmospheric carbon taken into
the soil within 1 year —it’s just that
easy, but it requires time, effort,
resources, and investment to make it
happen”

— Matt Powers, Regenerative Soil

Living soil is the key to regenerative agriculture




Making and spraying compost tea

BLOO,
— Cl'l’l‘

g CylweanKelp

o
ORGANIC GARDENS

Finished Johnson-Su compost

55 gallons of rainwater

15 Ibs Johnson-Su compost

1 oz Bloomcity Humic Acid

0.50 0z PR KNF - Oriental Herbal
Nutrients (OHN)

4 oz Bloomcity KleanKelp

4 0z PR KNF - Fish Amino Acids

8 Tbs Mycos WP Mycorrhizal Fungi

Oxygenate with
Aguarium air pump
~24hrs




SOIL ANALYSIS REPORT Analytical Method(s): Mehlich3  SMP BufferpH  Loss On Ignition ~ Water pH
Date Received: 09/25/2023 Date Of Analysis: 09/26/2023 Date Of Report: 09/26/2023
oM wiv ENR Phosphorus Potassium | Magnesium | Calcium Sodium pH Acidity C.EC
Sample ID Lab . - -
Field ID Number 7o Soil Ibs/A M3 K Mg Ca Na Soil Buffer H
Rate | Class ppm Rate | ppm Rate ppm Rate | ppm Rate | ppm Rate | ppm Rate | ppm Rate Index | meq/100g | meq/100g
P1 25293 9.7 150 420 VH 690 VH 588 H (3101 M 92 VL 0.0 226
VH
P2 25294 5.7 149 156 VH 393 VH 362 VH (1092 M 79 L 6.4 1.0 10.8
H
Percent Base Saturation Nitrate Sulfur Zinc Manganese Iron Copper Boron Soluble Salts
Sample ID
S K | Mg | ca | nNa| H | NON s Zn Mn Fe cu B ss
% % % % % ppm Rate| ppm Rate| ppm Rate| ppm Rate] ppm Rate| ppm Rate| ppm Rate| ms/cm Rate
P1 7.8 21.7 | 686 1.8 0.0 21 H 237 VH | 233 VH 91 VH| 227 VH | 125 VH 1.7 H
P2 9.3 279 | 506 3.2 9.3 11 M 33 H 5.8 H 178 VH| 354 VH 26 H 05 L




Bacteria

Species abundance Heatmap
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Shannon alpha diversity: ~4
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Fungi

Species abundance Heatmap
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ELIOT COLEMAN |8
The
NEW ORGANIC QROWER

Resources

* Elliot Coleman - “The New Organic Grower”
* Matt Powers — “Regenerative Soil”

Dr. Elaine Ingham - The Soil Food Web
* Daniel Mays — “The No-till Organic Vegetable Farm” oncmc«h,...,,,..s,.
* lan Jiménez — PR KNF wvprammesrny |
* Harvey Acosta — Regeneracion de Suelos PR it

USDA N RC S

U.S. DepartmentongrlcuIture
Natural Resources Conservation Service

CIG: Conservation Innovation Grants



Excited about regenerative soil? Get in touch!

finca.jevana@gmail.com
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