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Executive Summary

At Vila Pinheiro, animals become ecosystem partners, not just producers. This regenerative husbandry design integrates
goats, sheep, ducks, chickens, and fish into a zone-based rotational system rooted in Permaculture, Montado
silvopasture, and Ayurvedic wisdom.

Key features of the design include the use of the GRAZER Framework, which provides a structured approach to goal-
setting, adaptive multi-species grazing, and iterative feedback-led refinement. The system integrates Montado
silvopasture with cork and holm oaks that offer natural shade, acorn-based fodder, and fire resilience. An Ayurvedic
planting palette to support animal health, soil vitality, and biodiversity. The design champions closed-loop systems
through composting, aquaponics, and regenerative soil practices. Community participation is embedded via co-design
strategies, including citizen science, workshops, and agro-tourism. A suite of monitoring tools - from Brix meters and soil
tests to herd health scoring and ecosystem mapping - ensures data-informed, adaptive management throughout.

Costing estimates the initial capital investment at €1,700 with annual running and labour costs of €5,460, plus a €500
pilot aquaponics system, totalling €7,660 for the first year, offering scalability, resilience, and educational value.

The design reflects continuous learning, with a strong emphasis on Adaptive Management and Regenerative Refinement.
It demonstrates how small-scale animal husbandry, when deeply embedded in landscape patterns and community
rhythms, can serve as a keystone for a resilient, ecologically sound and culturally rich regenerative homestead.
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Vision Statement

We envision regenerative animal husbandry as
a force for ecological restoration, rooted in
traditional wisdom. By enriching soil, fostering
biodiversity, and ensuring ethical animal care,
we create resilient landscapes and a
sustainable food system for future generations.

(Mollison (Attitudinal): “Start from where you are.” Build with humility and observation. |
People Care & Right Livelihood: Reflects the team’s regenerative philosophy and
commitment to the community. Earth Care | Observe and Interact | Ma-Ké: Respect for
Nature’s Patterns)



Preamble:
Key Principles

* Soil Regeneration — Using animal impact to improve
soil structure and fertility. (Earth Care, Catch and
Store Energy)

* Holistic Grazing Management - Rotational, adaptive,
and multispecies grazing systems. (Fair Share)

* Biodiversity & Agroforestry Integration —- Combining
trees, plants, and animals for mutual benefits. (Earth
care, Use and Value Diversity, Biodiversity )

* Ethical Animal Welfare - Providing natural living
conditions and humane treatment. (Fair Share, Future
Care)

* Zero Waste and Closed-Loop Nutrient Cycling —
Composting manure and integrating waste into farm
fertility. (Earth care, Produce No Waste, Return
Surplus)
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Livestock improve soil health through manure and grazing cycles

P rea m b I e : Silviculture (tree-based agriculture) enhances biodiversity

Why Integrate Animal Trees provide shade and forage for animals

Husbandry & Silviculture? Animals assist in weed and pest control naturally

* Creates a closed-loop system with minimal waste and external inputs

(Earth Care | Observe and Interact: Systems thinking in land, animal, human integration. | Ma-Ké: Respect for Nature’s Patterns:
Animals as ecosystem participants. | Catch and Store Energy | Design from Patterns to Details | Intergenerational Equity )




Preamble:
Montado System

A traditional agro-silvopastoral system is found primarily in
Portugal and parts of Spain (where it's called Dehesa). Itis a
unique landscape characterised by the open woodlands of
Cork Oaks and Holm Oaks, combined with pastures,
shrubs, and agricultural fields.

1. Biodiversity Conservation — The Montado is a biodiversity
hotspot, home to endangered species like the Iberian lynx and
imperial eagle. Preservation efforts focus on maintaining habitat
diversity.

2. Sustainable Land Use - Traditional practices such as rotational
grazing, low-intensity farming, and cork harvesting help sustain the
ecosystem without degrading the soil.

3. Soil and Water Conservation — Preventing erosion and improving
water retention are critical for maintaining productivity and
resilience against desertification.

4. Zero Waste & Circular Economy - Cork oak forests provide
economic value through sustainable cork harvesting, supporting a
circular economy where resources are efficiently used.

5. Climate Resilience - The Montado helps combat climate change
by sequestering carbon, enhancing soil health, and mitigating
drought effects.

(Catch and Store Energy | Use Edges and Value the Marginal |
Redistribution and Reciprocity | Venn Diagram Thinking)




GRAZER
Framework™

The GRAZER Framework is ideal for Regenerative
Animal Husbandry, as it provides a structured and
adaptive system for sustainable livestock
management. It aligns with regenerative principles by
restoring soil health, enhancing biodiversity, and
optimising grazing efficiency while ensuring ethical
animal welfare. (People Care, Earth Care, Future Care)

Each step drives continuous improvement: Goal
Setting defines sustainability targets, Resource
Assessment & Survey evaluates land health, and
Analysis & Adaptive Planning designs rotational
grazing strategies. Zone-Based Desigh &
Implementation structures pastures for regeneration,
Evaluation and Monitoring tracks progress, and
Refinement & Regenerative Tweaking refines
practices for lasting impact. (Start from where you
are.)

By mimicking natural ecosystems, GRAZER fosters

resilient landscapes, reduces external inputs, and
enhances productivity, making it a powerful tool for
regenerative agriculture. (Ma-Ke: Mindful Cultivation)

Goal Setting

Define objectives for
livestock, land,
and produce.
Refinement & / N \
Regenerative Tweaking = ' Resource Assessment
Adapt based on observations, 1o & Survey
fine-tune the system for - - M‘.;l/( Assess soil health,
continual improvement. P water sources, forage quality,
and biodiversity.
Framework
For
i I Regenerative Animal Husbandry
Evaluation & Monitoring —
of Ecosystem Y @
Track pasture recovery, 7 ‘_
livestock health, and . A )
- Analysis &
soil improvement. i R
Adaptive Planning

Develop rotational grazing
plans based on ecological
and economic needs

Zone-Based Design

& Implementation
Organise grazing zones,
water access, and fencing
for sustainable management.

*APPENDIX 01: The GRAZER Framework: A Regenerative Closed-Loop System for Animal Husbandry




| Mo SMART Goals (G)

1. Soillmprovement (Caich and Store Energy)

% Specific: Increase soil organic matter and enhance soil microbial activity
through rotational grazing, composting, and biofertiliser application.

% Measurable: Boost soil organic matter by 15% and microbial biomass by
20% within 3 years.

% Achievable: Implement livestock manure composting, biochar
application, and rotational grazing.

% Relevant: Improves soil health, water retention, and pasture productivity.

% Time-bound: Conduct soil tests bi-annually and achieve target
improvements by 2028.

2. Biodiversity Enhancement (Use and Value Diversity)

% Specific: Increase plant, pollinator, and beneficial insect diversity within
silvopasture and food forest zones.

% Measurable: Introduce 5 new nitrogen-fixing tree species and establish
pollinator-friendly hedgerows across 30% of grazing land by 2026.

% Achievable: Leverage native and Ayurvedic plant species and create
wildlife corridors.

% Relevant: Supports ecosystem stability, improves animal forage diversity,
and enhances pollination.

* Time-bound: Conduct biodiversity surveys annually to track progress.

ing Soil at Keela Farm * (Use Small and Slow Solutions | Fair Share | Intergenerational Equity)
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Rosemary and great support of diversity and a modern addition in Ayurveda Treatment

3. Ayurvedic Integration into Land Management
++» Specific: Cultivate and incorporate Ayurvedic medicinal plants into pasture and silvopasture systems.

S M B RT + Measurable: Establish 3 designated Ayurvedic plant zones and integrate 10 species (e.g. Tulsi, Neem) by 2026.

*,

» Achievable: Select drought-resistant species and integrate them into existing grazing rotations.

*,

» Relevant: Enhances animal health, soil fertility, and revenue diversification.
G Oa ls % Time-bound: Begin planting by 2025, with full system integration by 2027.

4. Montado Preservation (Design from Patterns to Details)
¢ Specific: Restore and preserve Montado silvopastoral systems by integrating cork oak, holm oak, and native understory

C O ntd plants into the Vila Pinheiro landscape.
[}

Measurable: Increase tree cover by 20% and enhance native biodiversity within 5 years.
Achievable: Implement rotational grazing, introduce acorn-based livestock feed, and establish fire prevention corridors.
Relevant: Protects soil health, water retention, and biodiversity while maintaining traditional agroforestry practices.

Time-bound: Conduct annual ecosystem assessments with a complete restoration framework in place by 2030.
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(Apply Self-Regulation and Accept Feedback | Use and Value Renewable Resources)



Resource — Boundaries Survey

Boundaries/Location N%Z

* Location: Vila Pinheiro, Landal, Central Portugal. : ' Mark D'Cruz
* Size: Approximately 1.08 hectares (~10,800 sgm). pogiver 6. l-angulAyr;ggsis
* Land Use: Agroforestry, food forest, livestock integration, permaculture- B ~ N gt NosDesrpton

. il i 2]
Patio 01: Main House/Patio (1000 m?)

based homestead. T o8 2 -7 : 02: Pine-Oak Woodland (1400 m?)

03: Fruit Orchard (650 m?)

¢ Climate: Mediterranean with hot, dry summers and mild, wet winters. § : S, 7 ‘ Z s o2

05: Sloped Semi-Dry-Land (1000 m?)
Semi-Dry 06: Sloped Semi Wet-Land (780 m?)

* Topography: af : > o Cork Oak 07:Slaped Semi-ty Oak Grove (540m?)
i + J Woodland 08: Sloped Wet Grass-Land (540 m?)
* Slopes ranging from 141m to 131m above sea level. ' % 09:Siped Semi Wt Foret (1500
7 = - = 10: Sloped Dry Mixed Forest (1600 m?)
* Natural seasonal water flows through valleys and forested areas. : : : W : iy
 Terrain features forested zones, pasturelands, and cultivated e : W ek

o AT 1 9 N\ 15: Main Access
a rea s o s Flood Plane ol . EN 16: West Boundary Dirt Road Access
hJ

* Multiple Terrains from Sloped Mono forest to mixed woodlands to < _
'] 10 % 4 /
semi-wetlands and Grasslands on site ! Sloped bl OB

Dry Mixed Forest Pine a:n:i Oak Forest

Oaks, Pines and Eucalyptus
% f

v

i
14 Existing Pathways

7
12 Wild Shrub Hedge
¢ - AT

T The Land Analysis was introduced in

Possible Animal Husbandry Areas I T A Design 3 - Vila Pinheiro Sustainable Homestead.

The forested and semi-natural areas - specifically patches 2 (Steep-Sloped Pine & Oak Forest), 7 (Sloped Semi-Dry Cork Oak Woodland), 8 (Wet
Grassland), 9 (Sloped Semi-Wet Pine and Oak Forest), and 10 (Sloped Dry Mixed Forest) - offer prime opportunities for rotational and adaptive animal
husbandry. These zones provide diverse forage types, microclimates, and natural shelter, making them ideal for species such as goats, sheep, and poultry.
Monitored and seasonal access to Zone 3 (Fruit Orchard) can also be incorporated under careful management, particularly for short-duration grazing or
integrated pest control through poultry. Ensuring soil protection and avoiding compaction or damage to root zones will be key considerations in such
integrations.

This multi-zone approach allows for species-appropriate movement, rotational grazing, and strategic ecosystem services, such as undergrowth
management, fertility cycling, and fire risk reduction, while supporting the broader regenerative goals of Vila Pinheiro.



Resource - Biodiversity

Biodiversity Survey Vi
Flo ra ! 7 Steep-Sloped D 7
. oge o :E °a Mark D'Cruz
* Over 100 trees identified Vol ) — ket
. re— e Silviculture Scope
* Key tree species: T 22N s Gildomsaren i
= o . # | 1 \ for other species) !
* Cork & Holm Oaks (Quercus suber, Q. ilex) — primary Montado trees. v MainHouse&\_ v I silviculture Area ~6000 7
. o o Q o g “\Patio g / . -
* Nitrogen-fixing trees: Carob, Mesquite, Acacia. N i i S
* Fruit trees: Oranges, lemons, cherries, persimmons, pomegranates. 8 5 o y | kil
/ it / Woodland : g
« Herbaceous layers: Lavender, rosemary, sage, thyme. ' 2 Lo Al 1% L e
Fauna ‘ - £ :;:(?::’ga;?;:i;e L 06 loped Semi Wet-Land (780 m)
: L . ' Ao sopedsemlcand O i s
* Wild boars, foxes, rabbits, pine martens, squirrels T { P 0, 09:Sloped Semi-Wet Forest (1500)
. . . 2 o %%, s, 10: Slaped Dry Mixed Forest (1600 m?)
* Ladder snakes, Iberian wall lizards, and Moorish geckos. 6 oo s : 11:Flood lane (225 )
. . . . 1 smiiehand e R 12: Wild hrub Hedge (1000m)
* Birds: Robins, finches, kestrels, eagles, kites, ravens. Fiood Plarié S 775 13+ Seasona Stream
. o = etland species for animal-fodder species to be \(’0-\ ’b\'o‘\ o 14: xisting Pathways
* Pollinators: Honeybees, wasps, butterflies, beetles (love custard e bl i A 0 52 Mo s
y i sh; 5 16: West Boundary Dirt Road Access
a p p le S) . Food Forest 10 Ayurvedic Semi-wet Forest

Undergrowth Sloped Food Forest Pine and Oak Forest
Dry Mixed Forest Undergrowth

Species 3
Oaks, Pines and Eucalyptus Species

(Coppiceable fire-resistant species to be planted
along the SW boundary

(Coppiceable fire-resistant species to be planted along the SW boundary

Flora Support for Animal Husbandry

12 Wild Shrub Hedge 16 West Boundary DirtRoad

% ek

The oaks, pines, and eucalyptus create a shaded habitat, supporting
grasses, shrubs, and orchard fruit drops that provide natural fodder
and supplementary forage. Medicinal herbs within the landscape also
contribute to natural healthcare for animals. Further nourishment and
shade provision are being enhanced through the interventions
outlined in Design 8 — Regenerative Silviculture Design.

Planned Silviculture Scope as seen in Design 8 - Regenerative Silviculture Design.



Resources Water

Monthly Rainfall
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Water Sector Analysis

* Primary Sources: Seasonal stream (9 months of flow per year).
* Groundwater sources (subterranean reserves in the southwest).
* Rainwater harvesting potential from 75,000 sqm catchment.
* Annual Rainfall:

* Peaks in December-January (up to 200 mm/month).

* Driest months: June-September (<10 mm/month).

Water Availability for Animal Husbandry e — —

Although the site is currently connected to the municipal water grid, it The Water Sector Analysis is discussed in detail in Design 5 — Water Self-sufficiency
benefits from year-round water availability, including seasonal rainwater for

approximately nine months each year. The water self-sufficiency plan

incorporates additional storage contingencies, enabling the site to operate

entirely off-grid if needed.



Resources Soil Sector Analysis

Soil analysis

* Soil Type: Sandy-loam with moderate organic content.

* pH Levels: Slightly acidic to neutral.

* Soil Challenges:
* Risk of compaction and erosion in exposed areas.
* Low organic matter in some cultivated zones.

* Enhancements Needed: Composting, biochar applications,
nitrogen-fixing cover crops.

Soil Enrichment Animal Husbandry Areas

All living beings depend on soil, either directly or through the
complex relationships it supports. While most husbandry animals
may not interact with soil directly, their wellbeing is shaped by its
vitality - through the quality of the forage they consume and the
ecosystems that shelter them.

Importantly, these animals are not just consumers within this
system; they are also potential regenerators. Through their
movement, grazing, and natural fertilisation, they contribute to soil
enrichment, enhancing the health of the entire ecosystem. In this
way, husbandry animals become vital partners in regenerative land
stewardship

Bairr

Vila Pinheiro
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Base Map
1June 2023

Description
Roof

Pool/Pond

Side Steps
Walkway

Patio

Fruit Orchard
Storm Water Drains
Pine Grove

Cork Oak Clump
Mixed Forest
Dry Slopes

Wet plains

Foot Path
Vehicle Path

See details of the Basemap in Design 3 - Vila Pinheiro - Sustainable Homestead




Resources Input-Output Analysis
omet  mws  owws

Sunlight, rainwater, soil nutrients, space, seasonal

Cork & Holm Oaks ST Acorns, cork, leaf litter, shade, habitat, carbon sequestration
Nitrogen-fixing Trees . !Es.tab'llshrnent effort, pruning, mulch, occasional Forees, dhed, Mivemsn e, fmms, freees

(e.g. Carob, Acacia, Mesquite) irrigation in dry years

Understory Herbs . Sunllght, compost, water, pest protection, animal Medicinal products, aromatic oils, pollinator support, ground cover
(e.g. rosemary, thyme, tulsi, neem) browsing management

Organic matter (compost, manure, mulch), biochar,

Soil (sandy loam) cover crops

Plant growth, water retention, microbial life, erosion control
Forest Fauna Habitat diversity, food sources, shelter (tree hollows,

(birds, insects, reptiles, mammals) underbrush) Pollination, pest control, seed dispersal, nutrient cycling

Observation, pruning, planting, coppicing, mulching,

Human Management . .
fencing, planning

Design feedback, yields (products), learning, labour inputs

Water Systems
(rain catchment, swales, ponds)

Stored water, groundwater recharge, erosion control, microclimate

Infrastructure setup, maintenance, land shaping .
creation

Fauna Support for Animal Husbandry

* Trees function as both inputs and outputs - contributing to soil fertility while depending on it.
* Integrating Ayurvedic species enhances both ecosystem health and economic resilience.
* This system benefits from circularity - nothing is wasted; outputs often become future inputs (e.g., leaf litter into mulch).



Analysis & Adaptive Planning

1. Rotational Multi-Species Grazing Y

* Current Landscape & Challenges:

* Adaptive Planning Strategy:

"

4
»
-
.

Vila Pinheiro has a mix of pasture, silvopasture,
and woodland zones.

Erosion & soil compaction risk in overgrazed areas.

Seasonal grass availability fluctuates, requiring
strategic grazing cycles.

Paddock Rotation System: Divide pasture into 4-6
rotational grazing zones to allow soil recovery and
prevent overgrazing.

Multi-Species Integration:
Goats: Clear brambles & shrubs first.
Sheep: Graze grass & fertilise soil.

Chickens & Ducks: Follow livestock to aerate the
soil and manage pests.

Monitoring: Assess forage availability, soil
moisture, and pasture regrowth every 6-8 weeks.

Outcome: Stronger pasture regrowth, improved
soil structure, and parasite load reduction.

b




Analysis & Adaptive Planning

2. Integration of Silvopasture Systems

* Current Landscape & Challenges:

The Montado system at Vila Pinheiro provides a natural silvopasture
foundation (Cork & Holm Oaks).

Need to balance tree regeneration with pasture access for livestock.

Fire risk from unmanaged undergrowth

* Adaptive Planning Strategy:

Tree & Pasture Integration:

* Spacing: Maintain 50-70 trees per hectare for optimal forage & shade.

* Fodder Trees: Integrate Carob, Mesquite, and Acacia to provide livestock feed.

Grazing Management:

» Seasonal Adjustments: Keep goats in silvopasture during spring/summer to
clear undergrowth.

* Winter Rotations: Allow sheep in post-harvest silvopasture areas for forage
access.

Monitoring: Track tree regrowth, soil moisture, and livestock impact on
vegetation.

Outcome: Healthier trees, reduced fire risk, and diversified livestock
nutrition.

(Use Small and Slow Solutions: Phased implementation.
Fair Share & Intergenerational Equity: Build to last for future caretakers.)
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3. Soil Regeneration Strategies

* Current Soil Challenges::
* Low organic matterin some cultivated areas.
* Riskof soil compaction from overgrazing.

* Erosionin exposed sections.

* Adaptive Planning Strategy:
* Biofertiliser Implementation:

* Use farm-made biofertilisers from manure, plant extracts, and compost
teas.

* Apply liquid biofertilisers in rotational grazing zones every 3 months.
* Composting Strategies:

* Establish on-site composting from livestock manure, crop residues, and food
waste.

* Use deep-litter systems for poultry to create high-quality compost.
* Cover Cropping:

* Introduce clover, vetch, and fenugreek for nitrogen fixation.

* Monitoring: Conduct soil organic matter testing every 6 months.

* Outcome: Higher soil fertility, increased microbial life, and improved water
retention.

(People Care | Fair Share | Relational Health | Ma-Ke: Mindfulness)
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Analysis & Adaptive Planning

Animal Roles & Benefits

 Chickens - Pest Patrol & Soil Workers
Chickens scratch the soil surface, naturally aerating and
composting it. They keep insect populations in check while
contributing nitrogen-rich droppings.

* Ducks & Geese - Wetland Guardians & Weed Eaters
Ducks thrive in wetter zones, targeting slugs and larvae. Geese
graze on broadleaf weeds, keeping grasses dominant. Both
species provide gentle soil disturbance and valuable fertiliser.

* Goats - Nature’s Brush-Clearing Team
Excellent for managing undergrowth and invasive species. Their
manure adds vital nutrients, enriching soil structure and fertility.

 Sheep - Living Lawn Mowers
Ideal for rotational grazing. Sheep manage pasture height,
reduce weed competition, and encourage healthy grass
regrowth through trampling and manure.

* Fish-Aquatic Fertilisers & Mosquito Control
Fish in integrated aquaculture or pond systems contribute to
nutrient cycling through their waste, enriching water used for
irrigation (e.g. in fertigation).

(Earth Care | Soil Health | Mycorrhizal Networks | Brix as Feedback Tool)




R T
Analysis & Adaptive Planning

Integrating Silviculture Principles

* Regenerative Forest Management: Combining
Vrikshayurveda wisdom with Permaculture
design to guide holistic tree care, succession
planning, and ecosystem resilience. Plant and
establish fodder and coppicing plants

* Soil Enrichment & Pest Management: Foster soil
vitality through mulching, green manures,
mycorrhizal support, and biodiverse planting to
reduce pest pressure naturally - no chemicals, just
balance.

* Fire Mitigation Strategies: Design with fire in mind:
e Create windbreaks and firebreaks with low-
flammability species
e Use strategic thinning and coppicing
e Maintain moisture-rich ground covers to build a
fire-resilient forest landscape.

(People Care | Animal Metrics | Ayurvedic Practices | Natural Indicators)



Analysis & Adaptive Planning

Ayurvedic Food Forest & Montado Implementation

The Montado system is naturally a layered, mixed-use agroforestry system, making it highly compatible with Ayurvedic
principles of diversity, natural cycles, and medicinal plant integration.

Key Integrations:

+» Cork Oak & Holm Oak as Canopy Trees
- Act as the upper layer, providing shade, organic matter, and drought resilience.
- Cork harvesting offers an economic yield without harming the tree.

+*Understory of Ayurvedic Medicinal Plants & Herbs
« Grow Tulsi (Ocimum sanctum) in the semi-shaded understory.
- Hardy Mediterranean herbs (rosemary, sage, thyme) complement Ayurvedic species.

+* Rotational Livestock Grazing to Improve Soil Fertility
- Integrate goats, sheep, or pigs to naturally prune undergrowth, control fire risk, and fertilise the soil.
- This mimics Montado’s silvopastoral balance while improving nutrient cycling.

+» Perennial and Nitrogen-Fixing Trees for Diversity
- Mixin Carob (Ceratonia siliqua), Mesquite (Prosopis spp.), and Acacia to enrich soil fertility.
- These also support bee populations, enhancing pollination.

+»* Drought-Resilient Ground Cover & Mulching
+ Use Mulched Oak Leaves & Legume Cover Crops (e.g., clover, vetch, and fenugreek) to retain moisture and suppress weeds.



Analysis & Adaptive Planning (A)

Regenerative Animal Husbandry & Montado Principles

Montado is a silvopastoral system, meaning livestock coexist with trees and grasslands, ensuring healthy soils, water
retention, and biodiversity.

Key Integrations:

+* Rotational & Adaptive Grazing
* Implement paddock-based rotational grazing for goats, sheep, and cattle, mirroring Montado’s low-impact grazing cycles.

* This prevents overgrazing, improves soil carbon storage, and promotes natural pasture regeneration.

++» Goats as Fire & Brush Management Tools
« In afire-prone Mediterranean climate, goats can graze shrubs and invasive undergrowth, reducing fire risks while fertilising the land.

+»Shaded Pastures for Animal Welfarelntegrate goats, sheep, or pigs to naturally prune undergrowth, control fire risk, and fertilise the soil.
o Cork and Holm Oaks provide natural shelter, reducing heat stress on animals.
« Their deep roots enhance drought resilience, securing forage availability even in dry seasons.

+» Oak-Based Agroforestry for Forage & Fodder
« Use acorns as feed (a traditional practice in Montado, especially for pigs).
« Introduce oak-based silvopasture to complement Ayurvedic food forest forage species.

+» Biodiversity Corridors & Wildlife Integration
« Encourage hedgerows, native flowers, and nesting sites for birds and pollinators.



Zone-Based Design

Vila Pinheiro

Rua. Projectada a Donna Maria |l 9
Bairradas, 2500-532, Landal, Caldas da Rainha

Zone 0: Homestead 4 - i D' Crug Family

by
Domesticated Pets Mark D'Cruz

Zone 1: Small Animal Hub e l\,.-.t 1 Zone Analysis

Chicken, Ducks, Quails Animalitushandry
1 December 2024

Zone 2: Rotational Silvopasture
Goats and sheep in rotation

Zone 3: Ayurvedic and Montado
Woodland Integration

Goats and sheep in rotation

Zone 4: Farming Zone
Supervised Animals only

Zone 5: Biodiversity Shrubland
Regeneration
Wildlife only
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(Earth Care | Montado Ethics | Agroforestry |
Fire Management | Diversity and Inclusion)




Zone-Based Design

Zone 0 - Zone 1- Zone 2 -
Homestead Small Animal Hub Rotational Silvopasture
Purpose: Core residential space, Purpose: Housing for small livestock & Purpose: Improve soil health, livestock
gardens, and water management. poultry. nutrition & fire prevention.
Elements: Elements: Elements:
* Domestic Pets * Rotational chicken & duck coops. * Managed goat & sheep rotation
* Kitchen garden with raised beds for * Worm farming & black soldier fly cycles
vegetables & herbs. larvae composting. * Mixed fodder trees & grazing
* Rainwater harvesting & greywater * Herbal medicine garden for paddocks.
reuse system. livestock health. * Fire-resistant grazing corridors.
* Food beds for self-sufficiency. * Portable secure fencing & mobile * Prennial legumes & fodder trees.
* Waste recycling food waste and grey coops. * Introduce biochar to improve soil
water. * Integrate pest control using carbon sequestration.
* Passive cooling & water-efficient integrated poultry systems. * Rotational Pasture for pasture
designs. * Holistic animal management. recovery.

(Use Small and Slow Solutions: Phased implementation. Fair Share & Intergenerational Equity: Build to last for future caretakers.)



Zone-Based Design

Zone 3 -
Woodland Integration

Zone 4 -
Farming Zone

Zone 5 -

Biodiversity Shrubland

Purpose: Transition zone for biodiversity

Purpose: Self-sufficient food production

conservation & livestock browsing. area.
Elements: Elements:
* Managed goat & sheep rotation * Pond with fish and aquatic plants
cycles * Polyculture farming of corn,
* Montado (Cork & Holm Oak) legumes, vegetables & herbs.
reforestation. * Regenerative soil building via
* Hedgerow & wildlife corridors. compost & cover crops.
* Fire & windbreak agroforestry. * Agroforestry alley cropping system
* Reforestation with Ayurvedic with fruit and bonsai trees.
Fodder*. * Closed-loop fertiliser cycles using
* Wildlife nesting areas & bee farm waste.
sanctuaries. * Integrating Farming to test beds

* Rotational browsing to control
overgrazing.

(*ANNEXURE 1 - Ayurvedic Fodder Species)

(Relational Health | Redistributive Wisdom | Monitoring | Observation)

Purpose: Housing for small livestock &
poultry.

Elements:

Native shrublands for wildlife
corridors.

Seasonal pollinator & nectar-rich
wildflowers.

Firebreak & erosion control
vegetation.

Invasive species management with
targeted grazing.

Reforestation with nitrogen-fixing
plants.



Zone-Based Implementation Plan

Year 1 - Observation, Design & Soil Foundation
Objectives: Establish core vision, baseline health, and initial soil remediation.

1. Site Observation
* Track sun patterns using a notebook or sun map app.
* Note wind directions using simple flags or ribbons.
* Observe water flow after rains; sketch a basic contour or flow map.
* Collect soil samples from key areas; use DIY soil test kits or send to a lab.
2. Permaculture Zonation & Sector Mapping
» Sketch the land on paper or digitally (try Google Earth + tracing).
* Mark high-activity areas (home, sheds) and further zones.
* Overlay common energy flows (sun, wind, water, wildlife paths).
3. Vrikshayurveda Plant Selection
* Research Ayurvedic plant properties (digestive, medicinal, etc.).
* Choose pioneer species known in both Vrikshayurveda and local ecosystems.
* Source seeds/cuttings from nurseries or swaps.
4. Small-Scale Composting & Vermiculture
* Start with a 3-bin pallet system or compost tumbler.
* Add alternating green (kitchen waste) and brown (leaves) layers.
* Build or buy a simple worm bin; feed with veg scraps.
5. Green Manure & Pioneer Planting
* Choose fast-growing nitrogen fixers (e.g. clover, lupins).
* Broadcast sow over bare soil before rains.
e Chop and drop before flowering for maximum soil benefit.
6. Mobile Chickens for Soil Health
Build a chicken tractor using repurposed materials or buy a kit.
Move daily across grassy or weed-prone zones.
Offer grain and water; collect eggs and observe soil scratching.



Zone-Based Implementation Plan

Year 2 - Infrastructure & Early Succession Planting

Objective: Establish plant guilds & forest foundations.

1. Basic Infrastructure
* Map fencing zones and set priorities (e.g., protect seedlings first).
* Use barrels, IBC tanks, or gutters for water collection.
* |Install drip lines or hose-based irrigation for key beds.
2. Planting Guilds
* Group trees with their "companions": N-fixers (e.g., tagasaste), dynamic accumulators (e.g., comfrey), and early canopy trees (e.g., carob).
* Mulch generously after planting.
* Keep watered for the first dry season.
3. Water Systems
* Dig small swales along contours using an A-frame level or a hose level.
* Line ponds with clay or repurposed pond liner.
* Setup simple greywater filters using gravel + reeds or vetiver.
4. Goat Introduction:
* Build movable electric or mesh fencing.
» Start with short grazes; rotate after 1-2 days.
* Monitor for signs of overgrazing.
5. Natural Building for Animals:
* Use earthbags, cob, pallets, or straw bales to build shelters.
* Add green roofs or passive ventilation if adventurous!
* Use recycled materials for insulation or roosting.
6. Biochar & Jivamrit:
* Burn prunings in a trench to make biochar; soak in compost tea.
* Mix Jivamrit using cow dung, urine, jaggery/molasses, flour, and water.
* Apply around plants monthly.



Zone-Based Implementation Plan

Year 3 - Polycultures, Silvopasture & Fire Mitigation

Objective: Increase layering, manage biomass & boost resilience.

1. Secondary Layer Planting

Add layers like elderberry (shrub), passionflower (climber), tulsi (herb).

Plant under early trees from Year 2 to mimic forest strata.

2. Silvopasture & Rotational Grazing

Rotate sheep/goats using electric netting.
Observe grazing habits and avoid overgrazing zones.
Combine with mobile shelters.

3. Waterfowl Integration

Build basic pond-side shelters for ducks/geese.
Rotate them in wetter zones to eat slugs/snails.
Fence sensitive areas (like young seedlings).

4. Fire Mitigation

Cut firebreaks (5-10m wide strips) around high-risk zones.
Prune lower limbs and remove deadwood from trees.
Stack or chip undergrowth to reduce fuel load.

5. Coppicing Trials

Select fast-growing species like willow, alder, or mulberry.
Cut back at 1-2 year intervals depending on need.
Observe regrowth and adjust timing.

6. Community Engagement

Host open days (teas + tours).
Create flyers or social posts inviting volunteers.
Set up demo beds for workshops (e.g., composting, pruning).



Zone-Based Implementation Plan

Year 4 - Yield Optimisation & Forest Maturity

Objective: Boost biodiversity & early yields.

1. Harvesting
* Install nets or fences as needed (birds, deer).
* Dryor process harvests immediately (solar dehydrators, home ovens).
* Weigh and log yields to track success.
2. Value-Added Products
* Make teas, oils, jams, and tinctures with clear labelling.
* Explore local farmers’ markets or online sales.
* Ensure basic food safety practices (sterile jars, drying racks).
3. Wildlife Corridors & Habitats
* Leave "messy" zones with logs, mulch, and native shrubs.
* Install insect hotels and bird boxes.
* Connect these spaces using hedgerows or living fences.
4. Hardwoods & Climax Trees
* Plant slow growers (e.g. cork oak, chestnut, walnut) now for future canopy.
* Protect with mulch, guards, and watering in year one.
5. Education & Content Creation
» Offer short guided tours or intro courses.
» Start a blog or YouTube series to share learnings.
* Collaborate with schools or eco-tour groups.
6. Evaluation
* Use tools like Solvita soil tests or basic biomass tracking.
* Record plant survival rates, animal health, and ecosystem shifts.



Zone-Based Implementation Plan

Year 5 - Refinement, Scaling & Resilience

Objective: Close loops, share knowledge & create abundance.

1. Perennial Income Streams
* Launch CSA boxes or forest-to-table events.
* Offer Airbnb-style agro-tourism stays.
* Run online and on-site courses.
2. Zone Replication
* |dentify new zones and repeat guild planting.
* Adapt learnings from earlier years (e.g. what grew well, what flopped).
3. Community & Supply Chains
* Partner with local artisans or co-ops.
* Barter surplus or trade within community groups.
* Create seasonal newsletters or WhatsApp groups.
4. Celebrate with the Forest Harvest Festival
* Plan a seasonal community event with music, food, and tours.
* Invite local press or influencers to share.
5. Documentation & Sharing
* Write blog posts, mini field guides, or a downloadable PDF.
* Share successes and lessons learnt in permaculture forums.
6. Stewardship & Legacy Planning
* Create handover notes or succession plans.
* Begin long-term visioning: What will this land be in 50 years



Zone-Based Implementation

Practical Animal Cycling Implementation

Vila Pinheiro - Regenerative Animal Husbandry

% Plan Duration

Select a period to highlight at right. A legend describing the charting follows. Period Highlight: 4 | Actual Start . % Complete

%Actual (beyond plan) % Complete (beyond plan)

ACTIVITY pLANSTART _ PLAN  ACTUAL ACTUAL PERCENT
DURATION START DURATION COMPLETE PERIODS
Year 1: Observation, Design & Soil Foundation (Months 1-12) 1 12 1 4 25%
Site observation (climate, slope, soil, water flow) 1 1 1 1 100%
Permaculture Zonation & Sector Analysis 2 1 1 1 35%
Vrikshayurveda-based plant/tree selection 3 6 2 4 10%
Composting & vermiculture (small-scale) 4 2 2 4 85% ////// I
Plant pioneer species, green manures 8 4 85% %///////////////%
Introduce chickens in mobile tractors 12 2 100% v
Year 2: Infrastructure & Early Succession Planting (Months 13-24) 13 12 0%
Install fencing, irrigation, water harvesting 13 3 0% %%%%
Plant nitrogen-fixers & early canopy trees 16 3 0% %////////////%
Establish water systems (swales, ponds) 18 3 0% 7
Introduce goats for brush control 20 3 0%
Build animal shelters 22 9 0%
Begin biochar & Jivamrit production 24 9 0%
Year 3: Polycultures, Silvog e & Fire Mitigation (Months 25-36) 5] 12 0%
Plant secondary layers: shrubs, climbers 25 6 0%
Establish silvopasture zones & rotational grazing 27 4 0%
Integrate ducks/geese in wet zones 28 4 0%
Apply fire mitigation strategies 29 4 0%
Begin coppicing trials 30 4 0%
Start community engagement activities 33 4 0%
Year 4: Yield Optimisation & Forest Maturity (Months 37-48) 37 12 0%
Harvest early fruits, nuts, herbs, and animal products. 37 6 0%
Expand on value-added processing: teas, tinctures, preserves, compost. 38 6 0%
Create wildlife corridors and beneficial insect habitats. 39 6 0%
Introduce slow-growing hardwoods and climax species. 42 6 0%
Increase educational offerings: forest tours, silviculture courses, and online content. 44 4 0%
Evaluate soil health and system outputs with regenerative indicators. 44 3 0%
Year 5: Refinement, Scaling & Resilience Building (Months 49-60) 47 12 0%
Harvest early fruits, nuts, herbs, and animal products. 47 6 0%
Expand on value-added processing: teas, tinctures, preserves, compost. 49 6 0%
Create wildlife corridors and beneficial insect habitats. 50 6 0%
Introduce slow-growing hardwoods and climax species. 52 6 0%
Increase educational offerings: forest tours, silviculture courses, and online content. 52 4 0%
Evaluate soil health and system outputs with regenerative indicators. 58 2 0%

(Refer to APPENDIX 2 - 5_Year_Regenerative_Animal_Husbandry_Implementation_Plan_GANTT
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Zone-Based Implementation Costing

Animal Capital Expenditure (Initial Setup)

__ Unit Cost(€) | Total(€)

Sheep (hardy local breed) 100

Goats (dual-purpose) 3 120 360

Chickens (layers) 10 10 100

Ducks (Khaki Campbell etc) 6 15 90 " o o
Housing/Shelters (shared) 2 units 200 400 Vl a b | llty
Fencing (movable electric) 100m 3/m 300

Water Troughs/Feeders 150

e ————— AL

Running Costs™ (Annual)

Feed Supplement (esp. winter) 50 600
Vet & Medicines 20 240
Mineral Blocks & Bedding 10 120
Incidental Repairs/Maintenance 15 180

(*Farm running costs were studied in detail in Design 6: Vila Pinheiro — A Regenerative Food Self-Sufficient Ecosystem’s)



Zone-Based Implementation Costing

Labour Costs* (Annual, Part-time Basis)

N 77Ty e e

Daily Care/Feeding 2,880
Rotational Management/Fencing 10 120 8 960

Record-Keeping & Monitoring”

Sm— Viability

Trial Fish Pond in IBC Tanks

e ol ..ol Costing

Food-grade IBC tanks (1000L) 160
Aeration pump + tubing 1 100 100
Basic filtration setup (DIY biofilter) 1 60 60
Fingerlings (Tilapia/Carp etc.) 50 0.50 25
Fish feed (starter + grow-out) - - 80

Shade Netting / Timber Frame

Total Fish Pond Trial ——m

(*Labour Costs may be offset with in-house personnel, volunteering, WWOOFers, or educational internships)

(™ Monitoring should flow naturally as part of the daily routine, while record-keeping is a quick, on-the-go habit, ideally requiring no more than an hour each week.)



Zone-Based Implementation Costing

Viability Costing

Grand Totals

Capital Expenditure €1,700
Annual Running Cost €1,140
Annual Labour Cost €4,320
Fish Pond Trial €500

Overall Total €7,660

Notes & Assumptions:
* Costs are estimates and vary by season and breed availability.
* Running costs may be reduced through foraging, pasture
management, and the cultivation of homegrown fodder trees.
* Labour costs are based on minimum wages and standard time
estimates.
* Infrastructure is scaled for the small herd/pilot phase.
* Costing assumes reuse and DIY where possible (e.g., housing
made from reclaimed materials, solar fencing chargers, etc).
Capital costs can be phased over several seasons and years.

Viability Costing Summary:
Regenerative Animal Husbandry Pilot - Vila Pinheiro

This viability costing outlines the foundational setup for a small-scale,
regenerative animal system at Vila Pinheiro, including 3 sheep, 3 goats, a
mixed flock of ducks and chickens, and a trial fish pond using IBC tanks.
Capital expenditure totals €1,700, covering livestock, shelters, fencing,
and basic equipment. Annual running costs are estimated at €1,140,
primarily for feed supplements, healthcare, and maintenance. Labour,
assuming part-time paid support, comes in at €4,320 per year - but this
can be significantly offset with WWOOFers, volunteers, or educational
programmes.

A trial aquaponics-style fish pond adds an extra €500, offering both
nutrient cycling potential and food production diversity.

The total estimated cost for the first year is €7,660, providing a viable
and scalable pilot with opportunities for phased growth, resilience
building, and integrated learning.

With clever reuse, community input, and permaculture-based foraging
strategies, this system can become both economically and ecologically
regenerative.



Evaluation and Monitoring of Ecosystem (E)

A robust monitoring and evaluation system is
essential not only for ecological stewardship but also
for continuous learning, refinement, and alignment of

Vila Pinheiro's evolving practices with both
regenerative principles and community needs.

This "E" of the GRAZER framework ensures that our
decisions are responsive, our interventions are
effective, and our ecosystems are thriving.

(Design Reflection | Personal Learning | Regenerative Growth)



Evaluation and Monitoring of Ecosystem (E)

1. Soil and Forage Regrowth Tracking

Why It Matters:
Healthy soilis the silent partner in every animal’s wellbeing. Its
fertility shapes forage quality, resilience to drought, and
biodiversity across the silvopasture zones.

Key Actions:

* Bi-Annual Soil Testing: Organic matter, pH, microbial biomass,
and compaction are measured across grazing cells.

* Mycorrhizal Symbiosis Tracking: Inoculation success in root
zones, particularly under cork oaks, mesquite, and Ayurvedic
forage herbs.

* Forage Biomass and Palatability Surveys: Seasonal
assessments to adjust rotational timings and species mixes.

Tools & Approaches:
*  Brix meters to monitor the sugar content of forage as a health
Proxy.

* Compaction probes for paddock recovery status.
* Rotational grazing journals linking data with zone maps and
weather logs. . :

Brix Meter, Adobe Stock Image




{

2. Animal Health Metrics

Why It Matters:
Animals are co-creators in this ecosystem. Their well-being reflects the
health of pastures and informs the land’s carrying capacity, nutrient
cycling, and energy flows.

N

Key Actions:
* Body Condition Scoring (BCS): Fortnightly per species (goats, sheep,
poultry) linked to forage zones
* Faecal Egg Counts (FEC): Monitored quarterly to guide natural parasite
management (e.g., neem, papaya leaf infusions)
* Ethological Logs: Seasonal tracking of behaviour, heat stress signs,
hydration levels, and inter-species dynamics

Tools & Approaches:
* Digital Herd Ledger: Mobile-friendly logs for births, deaths,
interventions.
* Visual Scoring Templates: Community-friendly tools for volunteers to
track animal states via photo/video.
* Grazing Map Overlays: Correlate animal movement with pasture quality
and health outcomes.

Papaya leaf and Fruit, Adobe Stock Image




Evaluation and Monitoring of Ecosystem (E)
Wrapping it Up: Why “E” is the Soul of Regeneration

Evaluation is not just about ticking boxes. It's about learning
loops, resilience thinking, and a living relationship with the
land. Through consistent tracking, deep listening (to both
animals and the land), and strategic adjustments, Vila Pinheiro
becomes a beacon of the Regenerative Animal Husbandry
System, one that learns, adapts, and thrives across generations.

(Apply Self-Regulation and Accept Feedback | Observe and Interact | Small and Slow Solutions | Adaptive Design)



efinement &
Regenerative
Tweaking

* Regenerative ecosystems thrive on
the principle that nothing is static. In
nature, feedback is constant - and so
must our willingness to listen, learn,
and adjust.

This “Refinement and Tweaking"
phase inthe GRAZER cycle is where
the art and science of adaptive
management meet permaculture
intuition and Vrikshayurveda wisdom.

(Accept Feedback, Use Edges, Reflect & Evolve)

Spiral Galaxy, NASA, Adobe Stock Image




efinement & Regenerative

Tweaking

Adaptive Management Process

At Vila Pinheiro, adaptive management is not a
buzzword - it’s a core methodology.

Key elements include:

* [terative planning: Setting goals, acting, observing
results, and adjusting.

* Data-led & observation-informed: From soil tests
to shepherd’s notes - both science and story
matter.

* Permaculture principles such as “Apply Self-
regulation & Accept Feedback” and “Use Small and
Slow Solutions” anchor the tweaking process.

For instance, soil enhancement initiatives (like
mulching, biochar use, or inoculation with
mycorrhizae) are evaluated not once, but seasonally -
tweaking dosage, species pairings, or even application
timing based on visible and measurable results.




efinement & Regenerative Tweaking

Feedback Loops for Continuous Improvement

The ecosystem is a living feedback system. Whether
observing soil moisture, animal weight, or even the laughter
of a local elder spotting a returning bird species - it's all
valuable data.

How feedback loops look at Vila Pinheiro:

* Monitoring > Analysis > Action:

« Example: Soil compaction readings lead to a pause
in grazing rotation and a round of cover cropping.

¢ Community Involvement:

« Storytelling, seasonal forums, and shared tracking
apps allow for bottom-up insight, not just top-down
control.

 Scientific Cross-Checks:

* Traditional knowledge is continually verified or
enhanced through tools like GIS mapping, field
journals, and observation apps.

This approach mirrors what’s outlined in the “Tweaking”
section of the Silviculture Design: controlled trials, pilot
zones, and slow scaling of successful innovations.

FEEDBACK




GRAZER Framework Evaluation

Zero Waste and Closed-Loop Systems

* Regenerative animal husbandry uses every output (manure, urine,
crop residue) as a valuable input.

* Traditional systems (e.g. Vrikshayurveda or Portugal’s Montado)
exemplify nutrient cycling and waste minimisation.

* Vila Pinheiro revives and adapts these practices with shared
composting, local waste reuse, and integration with urban nutrient
loops.

* This aligns with the permaculture principles: Produce No Waste /
Return Surplus.



GRAZER Framework Evaluation
Ecology and Biodiversity (E in GRAZER)

* Reverses damage from monocultures and chemical dependency
by mimicking natural ecosystems.

* Uses multi-species pastures (grasses, legumes, herbs) to
Improve drought resilience, yield, and livestock nutrition.

* Enhances beneficial insect presence (pollinators, predators) via
hedgerows and silvopasture.

 Creates wildlife corridors and habitat niches, encouraging
coexistence with native species.

« Regenerates soil biodiversity - fungi, bacteria, earthworms -
through organic matter and root diversity



GRAZER Framework Evaluation

Silvopasture as a Keystone Strategy

* Combines trees and animals to:
* Increase biodiversity
* Moderate microclimates
 Improve soill structure and moisture retention
* Cited as both a climate adaptation and mitigation strategy

* Montado landscapes in Portugal and Dehesa in Spain are living
examples of these principles in action.



GRAZER Framework Evaluation
Resilience and Adaptive Management (R in GRAZER)

* Builds climate resilience through diversified systems: deeper roots, shaded
pastures, and adaptive grazing.

« Economic resilience through diversified income streams, reduced input costs,
and local value chains.

 Social resilience via knowledge-sharing networks, revitalised traditional
practices, and new farmer attraction.

« Adaptive management is central: constant observation, monitoring (e.g., body
condition scores, soil tests), and responsive tweaks ensure longevity.

* Institutional support (e.g. EU policy, regenerative certifications) is rising and
crucial for scalability.



GRAZER Framework Evaluation
The GRAZER Framework in Action

GRAZER = Goals, Resource, Analysis, Zoning Design, Evaluation, Refinement.
* Synthesises:
* Permaculture ethics (Earth Care, People Care, Fair Share)
 Vrikshayurveda principles (traditional/local species/animal care)
* Modern science (soil health, biodiversity metrics, carbon sequestration)

* Encourages farms to function like natural ecosystems, closing nutrient loops
and regenerating landscapes.

« Adaptable globally, being demonstrated locally in Central Portugal (Zone 9b)



GRAZER Framework Evaluation
Cultural and Philosophical Shifts

 Frames animals as ecosystem partners, not
commodities.

* Reinstates the sacred, relational aspect of farming
(observed in traditional rituals and modern farmer joy).

* Regenerative farming becomes a way of life, not just a
practice, rooted in humility, observation, and reverence
for life.



GRAZER Famework Evaluation

Regeneration is Scalable and Achievable

« GRAZER offers a structured yet flexible pathway to healing
agricultural land.

» lItis academically robust and practically validated.

« With proper education, policy, and market support, widespread
adoption is within reach.

« The framework lights the way for farms that are economically
viable, ecologically regenerative, and socially fulfilling.



Design Evaluation - SWOC Analysis

Strengths

Holistic and Original Framework: The GRAZER framework is a groundbreaking innovation that
integrates permaculture, Vrikshayurveda, and adaptive grazing.

Ecological Synergy: Animals are viewed as ecological partners, contributing to soil regeneration,
fire prevention, and pest control.

Multi-Species Strategy: Goats, sheep, ducks, chickens, and fish are deployed with thoughtful
sequencing to mimic ecological succession and nutrient cycling.

Integration with Ayurvedic Principles: Enhances animal health and biodiversity through
medicinal planting and traditional ecological knowledge.

SMART Goals & Monitoring: Clear targets for soil, biodiversity, and wellbeing, underpinned by
scientific and indigenous indicators.

Cultural Relevance: Deep respect for traditional systems (e.g. Montado, Vrikshayurveda) that
foster continuity, identity, and resilience.

Scalable & Educational: Designed to serve as both a local model and an educational resource,
supporting learning and replication.



Design Evaluation - SWOC Analysis

Weaknesses

Initial Data Gaps: Limited baseline data (soil health, pasture condition, water flow) hindered
early evaluation precision.

Ambitious Scope: The broad scale of the initial rollout may stretch labour, resources, and
infrastructure capacity.

Complexity of Integration: A High level of system interdependence may be challenging to
manage without experience or specialist support.

Communication Tools Needed: Visual aids (rotational grazing maps, zone overlays) were
limited, risking clarity for stakeholders or collaborators.

Dependency on Labour & Skill: Success depends on consistent observation, rotational
planning, and animal management skills that are not always readily available.



Design Evaluation - SWOC Analysis

Opportunities

Pilot Refinement: Phasing with a smaller grazing cell creates learning loops, lowers risk, and
supports iterative design.

Community Engagement: Citizen science and local storytelling can anchor ecological
monitoring and foster social resilience.

Mentorship & Collaboration: Partnering with vets, regenerative farmers, or local elders
enhances animal welfare and adaptive capacity.

Integration with Education: Offers rich opportunities for on-site learning, WWOOF hosting, or
curriculum development.

Climate Adaptation Funding: Design aligns with regenerative and climate-resilient models that
are increasingly supported by EU and global grants



Design Evaluation - SWOC Analysis

Constraints/Threats

Labour & Time Constraints: Reliance on human capacity for monitoring, movement, and care
can limit implementation or expansion.

Infrastructure Costs: Start-up investment in fencing, water systems, shelters, and paddocks
poses a financial challenge.

Climate Variability: Droughts, fire risks, or unpredictable weather patterns can undermine
system rhythm and resilience.

Wildlife Interactions: Potential conflicts with predators, pests, or browsing wildlife need careful
fencing and mitigation planning.

Knowledge Gaps in Ayurveda-Permaculture Synthesis: While innovative, the combined
approach is still novel and under-documented, requiring field validation



Key Learnings as a Permaculture Regenerative Animal Husbandry Designer

Animals are not just units of production - they are allies, teachers, and essential partners in the ecosystem.
"o know an animal is to understand the land it inhabits,”

» Observe first, act later - nature whispers wisdom to the patient.
‘In stillness, the soil speaks loudest.”

« Every creature has a niche, a rhythm, a role - design must dance with these patterns.
"Harmony begins where roles are honoured.”

« Manure is not waste - it’s fertility wrapped in disguise, the golden thread of nutrient cycles.
"Where others see a mess, a farmer sees magic.”

* Regeneration occurs in layers of time, of species, and of story.
"Heal the land, and it shall heal you.”

 Fencingisn’t a barrier - it's a conversation with movement and energy.
"‘Boundaries, wisely placed, foster freedom.”

* Rotational grazing isn'’t just clever - it's choreography for the soil and the soul.
"‘Move the animals, and life moves with them.”

* Animals bring chaos and order - learn to appreciate both.
‘In every bleat and bray, there is a lesson in becoming.”

« Life is cyclical, not linear - design accordingly.
‘Round is the shape of resilience.”



A Regenerative Benediction
A Love Song to Gaia

From bramble-clearing goats to composting hens,
Each creature plays its part — the cycle never ends.

Not tools, but teachers — not chores, but a choir,
They dance through the zones, lighting landscapes on fire.
Not with flame, but with life. reborn from the ground,

e " o o Where fungi and hoofbeats in harmony sound.
The rhythm of nature in conscious brilliance.
The trees shelter stories, the soil sings in kind,

o " ; And we — the designers — walk gently behind,

‘ With tweaks sparking transformation,
With transformation inviting refinement,

And with refinement, in time, leading to resilience —
We mend the tabric of land and weather.

So here at Vila Finheiro, we do not simply farm —
We listen, we learn, we regenerate calm.
For this s not just food or forestry done —
Its a love song to Gala, sung under the sun.

Benediction, Bonsai, Pot, Backdrop and Photograph by Mark D’Cruz




Ayurvedic Fodder Species

Ayurvedic-integrated silvopasture for Vila Pinheiro in Portugal’s Zone 9b (which is generally mild Mediterranean with warm, dry summers and cool,
wet winters). Let’s explore the growability of each species in your context:

Ayurvedic Fodder Species Likely to Grow Well in Zone 9b (Portugal)
1. Moringa (Moringa oleifera)

Grows well as a summer annual or protected perennial

e Needs full sun and well-drained soil

May die back in frost but resprouts if roots are protected

2. Tulsi / Holy Basil (Ocimum sanctum)

¢ Grows beautifully in warm seasons

e Treatas an annual or overwinter indoors/greenhouse

o Self-seeds readily in Mediterranean climates

3. Neem (Azadirachta indica)

e Marginal - needs frost protection

e Will struggle outdoors unless microclimate is carefully managed (greenhouse or indoor overwintering recommended)

Might be grown in pots and sheltered in winter

It has been known to grow in Keela Farm Fundao

4. Fenugreek (Trigonella foenum-graecum)

Easy cool-season legume crop

Great as green manure or winter fodder

Drought-tolerant and thrives in Mediterranean rotation



5. Ashwagandha (Withania somnifera)

e Cangrow as an annualinZone Sb

e Prefers hot, dry summers

e Treatlike a summer root crop, harvest in autumn
6. Shatavari (Asparagus racemosus)

e Needs trialling

e Some success in similar zones; requires well-drained soil and warmth

e Might need a sheltered position or a polytunnel
7. Bael (Aegle marmelos)

¢ Frost-sensitive, sub-tropical

o Will need greenhouse protection; not a good fit for full open-field exposure
8. Liquorice / Mulethi (Glycyrrhiza glabra)

e Yes! The Mediterranean native range includes Iberia

o Deeprooter, ideal for marginal soils and regenerating areas
9. Vetiver (Chrysopogon zizanioides)

o Thrives in hot, dry areas, tolerates drought once established

e Used for erosion control and root harvesting - very appropriate for slopes
Honourable Mentions

e Sesbania- Good warm-season legume tree; fast-growing nitrogen fixer

e Leucaena-Drought-tolerant, excellent fodder tree for goats and sheep, but introduce slowly due to mimosine



. Summary for Zone 9b (Portugal)

Species
Moringa

Tulsi

Neem
Fenugreek
Ashwagandha
Shatavari
Bael

Licorice

Vetiver

Suitability Notes

Yes (with winter care) Treat as perennial with frost protection

Yes Summer annual, self-seeds well
O Limited Pot culture/greenhouse only

Yes Cool-season fodder/cover crop
Yes Annual herb/root crop

O Trial recommended Might do well in a protected spot

(O No (outdoors) Greenhouse only
Yes Mediterranean-friendly
Yes Drought-tolerant, great for erosion zones

Sesbania/ Leucaena Yes Excellent, fast-growing fodder trees



APPENDIX 01:

The Grazer Framework: A Regenerative Closed-Loop System For Animal Husbandry

INTRODUCTION

Regenerative animal husbandry is emerging as a transformative solution to
the environmental, economic, and ethical challenges posed by industrial
livestock production. As ecosystems worldwide experience degradation due
to intensive agricultural practices, regenerative approaches provide a
pathway to restoring soil health, enhancing biodiversity, sequestering carbon,
and improving animal welfare. The GRAZER Framework offers a structured,
adaptive approach that integrates permaculture principles,
Vrikshayurveda, and modern ecological science to create resilient and
sustainable animal husbandry systems.

The GRAZER Framework is built upon six interdependent components:

1. G-Goal Setting: Defining regenerative objectives for land, plant,
and animal systems.

2. R-Resource Assessment & Survey: Evaluating soil, water,
biodiversity, and socio-economic conditions.

3. A-Analysis and Adaptive Planning: Developing rotational grazing,
agroforestry, and integrated nutrient management systems.

4. Z-Zone-Based Design & Implementation: Applying permaculture
zoning to optimise resource use and sustainability.

5. E-Evaluation & Monitoring of Ecosystem: Tracking regenerative
progress using scientific and indigenous metrics.

6. R-Refinement & Regenerative Tweaking: Iteratively improving
management strategies for long-term resilience.

This framework aligns with The Regenerative Trinity, which synthesises
traditional knowledge, permaculture ethics, and modern scientific
research into a cohesive methodology for sustainable land stewardship.
Designed for global applicability but with a specific focus on Vial Pinheiro,
Landal, Central Portugal (Zone 9b), the framework bridges the gap between
academic theory and field-based application.
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This paper delves into each component of the GRAZER Framework, substantiating it with scientific evidence, case studies, and traditional practices to establish it as a viable
model for regenerative animal husbandry. By integrating closed-loop systems, biodiversity enhancement, soil restoration, and adaptive grazing strategies, this approach
supports productive agricultural landscapes that are ecologically sound and resilient to climate change.

1. GOAL SETTING (G) - ESTABLISHING REGENERATIVE PRIORITIES
Objective: To define the vision and regenerative targets for livestock systems that enhance land, plant, and animal health.

Successful regenerative practices begin with clear, measurable objectives that align with ecological and ethical principles. This stage requires farmers and land managers to
establish Key Performance Indicators (KPIs) for tracking success in soil health, biodiversity, animal welfare, carbon sequestration, and socio-economic viability.

Key Aspects of Goal Setting:

e Define regenerative objectives specific to the farm's ecosystem and climatic conditions.

e Establish KPIls to monitor soil organic matter, pasture productivity, and wildlife presence.

e Integrate permaculture ethics (Earth Care, People Care, Fair Share) to guide decision-making.

e Align practices with long-term climate resilience and sustainable food production.
Case Study: Herdade do Freixo do Meio, Portugal, a farm implementing holistic grazing and agroforestry to increase soil carbon sequestration and restore native biodiversity.
2. RESOURCE ASSESSMENT & SURVEY (R) - UNDERSTANDING FARM ECOLOGY
Objective: To conduct a thorough assessment of natural resources, soil conditions, climate, and socio-economic factors.
Resource assessment is crucial for identifying strengths, limitations, and areas for intervention in regenerative land management.
Key Methods of Resource Assessment:

e Soil Testing & Microbial Analysis: Evaluate soil structure, organic matter, and microbial diversity.

e Water Mapping: Identify rainfall patterns, aquifers, and potential for rainwater harvesting.

e Biodiversity Surveys: Document native flora, pollinators, and wildlife corridors.

e Climate Pattern Analysis: Examine seasonal shifts, drought risks, and temperature trends.

e Social & Economic Assessment: Understand community participation and sustainable business models.

Example: The Montado System in Portugal, where centuries-old silvopastoral practices maintain biodiversity and soil fertility through mixed grazing and tree integration.



3. ANALYSIS & ADAPTIVE PLANNING (A) - DESIGNING RESILIENT SYSTEMS

Objective: To interpret data and develop holistic, adaptable management strategies that integrate livestock with land health and sustainability.
Core Strategies:
o Rotational & Holistic Grazing: Implement adaptive stocking rates and rest periods to prevent overgrazing.
o Silvopasture Integration: Combine tree crops (e.g., cork oak, carob) with livestock grazing to achieve carbon sequestration and provide shade benefits.
o Soil Regeneration Strategies: Apply biofertilisers, compost teas, and mycorrhizal inoculation.
o Biodiversity-Supporting Pastures: Introduce multi-species swards for enhanced nutrition and soil health.

Scientific Basis: Research from Project Drawdown ranks silvopasture as one of the top climate change mitigation strategies, highlighting its benefits in terms of carbon
sequestration and productivity.

4. ZONE-BASED DESIGN & IMPLEMENTATION (Z) - STRATEGIC LAND USE
Objective: To apply permaculture zoning principles for efficient farm layout and energy use.
Key Applications:
e Zone 1: Intensive management near homesteads (e.g., vegetable gardens, poultry yards).
e Zone 2-3: Rotational livestock pastures, food forests, and agroforestry strips.
e Zone 4-5: Low-intervention areas for rewilding and biodiversity corridors.
e Water Management: Implement swales, keyline design, and pond systems to optimise rainfall use.

Example: The Dehesa System in Spain integrates extensive grazing with oak woodlands, preventing desertification and fostering biodiversity.

5. ECOSYSTEM MONITORING & EVALUATION (E) - MEASURING IMPACT

Objective: To track ecological changes and livestock health using scientific and participatory approaches.
Monitoring Techniques:

e Soil Organic Matter and Carbon Sequestration: Regular soil testing and the use of satellite imagery.



e Plant Biomass & Forage Recovery: Assess pasture regrowth rates.
e Livestock Health Metrics: Monitor body condition scores, parasite loads, and stress indicators.
e Citizen Science & Community Engagement: Integrate traditional knowledge into landscape-scale assessments.
Example: Holistic Management in Australia, where remote sensing and satellite soil monitoring track rangeland recovery post-grazing.
6. REFINEMENT & REGENERATIVE TWEAKING (R) - CONTINUOUS IMPROVEMENT
Objective: To refine management strategies based on seasonal feedback and long-term monitoring.
Key Adaptations:
e Adjust grazing rotation times based on pasture recovery rates.
e Incorporate new biodiverse seed mixes to increase forage resilience.
e Innovate with biochar applications, fungal symbiosis, and nutrient cycling.
e Foster peer-to-peer knowledge exchange for collaborative learning.
Case Study: Regenerative Ranching in the US, where adaptive grazing improved drought resilience and profitability by increasing soil organic matter and reducing input costs.

CONCLUSION: CULTIVATING REGENERATION THROUGH GRAZER

The GRAZER Framework provides a scientifically backed, practical methodology for regenerative animal husbandry. By closing nutrient loops, enhancing biodiversity, and
integrating adaptive grazing practices, this system restores soil health, improves ecosystem function, and enhances farm profitability. As climate change pressures and food
security challenges intensify, implementing holistic, place-based frameworks like GRAZER is crucial for the future of sustainable agriculture and resilient landscapes.

The transition to regenerative animal husbandry is not just an ecological imperative; it is an opportunity to restore the balance between agriculture and nature, ensuring long-
term food sovereignty and rural prosperity for generations to come.
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