
Dual-Purpose Caprine and Ovine 
Husbandry on Marginal Arenosols: 
Pastoral Agronomy, Veterinary 
Mechanics, and Artisanal Processing in 
Berlin-Brandenburg 
1. Geo-Climatic Constraints and Historical Husbandry 
on Brandenburg Arenosols 
Agricultural production across the Berlin-Brandenburg plain operates within rigid biophysical 
boundaries established during the retreat of the Weichselian glaciation1. The landscape of this 
glacial outwash valley and morainic plateau—historically referred to in early modern agronomic 
records as the "Sandbox of the Holy Roman Empire" (Des Heiligen Römischen Reiches 
Streusandbüchse)—is dominated by Pleistocene-derived glacial sands and loamy sands 
classified pedologically as Arenosols1. These soils frequently yield agricultural land ratings 
between 25 and 40 Bodenpunkte on the standardized German 100-point scale1. 
The pedological profile of these Arenosols is characterized by excessive macroporosity, an 
extraordinarily low fraction of clay and fine silt (consistently below 8%), and an effective cation 

exchange capacity ( ) that rarely exceeds 6 to 8 1. These soil attributes 

result in a minimal Available Water Capacity ( ), typically measuring under 60 mm of 
water per meter of soil depth1. As a consequence, ambient soil moisture in the upper 30 cm 
rapidly depletes during periods of high atmospheric vapor pressure deficit1. Precipitation 
events drive rapid downward percolation beyond the root zone of shallow-rooted grasses, 
accelerating the downward leaching of essential mobile anions and cations, most notably 

nitrate ( ), sulfate ( ), and potassium ( )1. 
 

 
 
Arenosol Soil Profile (25–40 Bodenpunkte):​
Ah Horizon (0–20 cm): Humus-depleted leached sand; organic carbon <1.2%; minimal 
water retention.​
Bv Horizon (20–55 cm): Rusty-yellow silty sand; weak sesquioxide accumulation; low 
nutrient exchange.​



C Horizon (55+ cm): Coarse, unweathered Pleistocene outwash sands; rapid hydrological 
drainage.​
 

Climatically, the region falls into USDA Hardiness Zone 7b, situated at the boundary between 
the sub-oceanic climate of Western Europe and the continental macroclimate of Eastern 
Europe1. The regional mean annual precipitation ranges from a modest 500 to 600 mm, 
exhibiting a negative climatic water balance during the peak growing months of May, June, and 
July1. The reliable frost-free window is restricted to approximately 137 days, bounded by late 
spring radiation frosts that persist through May 8 and early autumn frosts arriving as early as 
September 221. When utilizing hardy, cold-adapted perennial swards and woody browse 
species, the biological grazing season can be extended to roughly 163 days1. 
Nevertheless, vegetative dormancy lasts approximately 215 days (mid-October to mid-May), 

during which mean daily temperatures remain below  and pasture plants cease 
dry-matter accumulation. This extended dormancy necessitates a calculated, preserved winter 
fodder inventory1. 
Under these environmental constraints, large livestock such as high-yielding Holstein or 
Fleckvieh cattle present significant operational vulnerabilities2. A mature 650-kg bovine 

requires high water and forage allocations and exerts high ground pressure (
), damaging dry sandy soils through hoof compaction and destabilizing topsoil layers during 
shoulder-season rains1. 
Conversely, small ruminants—specifically goats (Capra hircus) and sheep (Ovis aries)—exhibit 
lower metabolic body weights, distribute kinetic weight across split claws, and maintain distinct 
digestive adaptations suited to fibrous, drought-stressed vegetation1. 
The integration of small ruminants on Brandenburg sands is supported by regional agronomic 
history5. In 1804, Albrecht Daniel Thaer relocated from Celle to the Rittergut Möglin on the 
Barnim plateau to demonstrate the principles of "rational agriculture" on poor sand5. Thaer 
demonstrated that continuous arable cropping on Arenosols without synthetic chemical 
fertilizers or high livestock numbers led to soil organic carbon (SOC) depletion and falling grain 
yields1. 
Thaer utilized sheep flocks not merely for fine wool exports, but as mobile nutrient harvesters8. 
This methodology was developed further through the establishment of the Royal Prussian 
State Stud Sheep Farm (Königlich Preußische Stammschäferei Frankenfelde) in 1816, founded 
by Thaer and Prussian State Chancellor Karl August von Hardenberg10. 
Thaer’s student and contemporary, Johann Gottlieb Koppe, refined this pastoral integration 
across the Eckardstein estates at Grunow and Ernsthof, as well as the nearby Oderbruch 
domain of Wollup, between 1814 and 18305. Koppe systematically leveraged the historic 
regional practice of Pferchrecht (folding rights)6. Small ruminants grazed the extensive dry 
outfields, sandy pine margins, and communal heathlands (Heide) during the day, collecting 
diffuse nutrients from drought-tolerant scrub, sedges, and heather12. 
At night, the flock was enclosed within portable wattle hurdles (Pferchhürden) erected on 



fallowed arable strips intended for the subsequent cultivation of winter cereal rye (Secale 
cereale) and early potatoes (Solanum tuberosum)1. Through this localized deposition of 
concentrated fecal matter and urine, Koppe and Thaer maintained the humus balance 
(Humusbilanz) of marginal soils without manufactured inputs1. This historical system informs 
the closed-loop agronomy of post-industrial smallholdings1. 

2. Breed Selection and Morpho-Physiological 
Adaptations for the Dual-Purpose Smallholding 
Operating a closed-loop smallholding without commercial feed concentrates, synthetic 
pharmaceuticals, or mechanical climate control requires landrace breeds selected for forage 
conversion efficiency and climatic hardiness1. 
Modern high-input dairy breeds—such as the specialized Saanen goat or the East Friesian milk 
sheep—rely on high energy-density rations and are vulnerable to respiratory illness in unheated 
shelters and foot rot in damp litter2. 
The smallholding herd relies instead on four heritage breeds adapted to Central European 
marginal conditions15. 

 

 
 
Taxonomic and Ecological Specialization:​
Capra hircus (Goat) ──► Intermediate Selector / Browser (High TBSP Saliva, Tannin 
Tolerant)​
Ovis aries (Sheep)   ──► Roughage / Graminoid Grazer (Cellulolytic Rumen, Low TBSP 
Saliva)​
 

Thüringer Wald Ziege (TWZ) 
The Thüringer Wald goat is a regional dual-purpose dairy landrace bred around 1900 from 
crosses of native forest goats with Swiss Toggenburg lines15. Morphologically, the breed 
exhibits a chocolate-brown to silver-gray coat with distinct white facial markings (Strahlen) 
running from the base of the ears to the muzzle, dark dorsal striping, and white lower 
extremities15. Does reach a mature live weight of 50 to 70 kg, while bucks reach 75 to 100 kg15. 
The TWZ exhibits traits suited to marginal sands: hard, darkly pigmented claw horn with 
superior resistance to sand abrasion; a firm, high-attached udder structure that prevents 
mechanical laceration in scrub; and a twinning rate exceeding 80% under forage-only diets15. 
Under a 100% forage regime, the TWZ yields 700 to 900 kg of milk across a 240-to-280-day 
lactation, containing 3.5% to 3.9% butterfat and 3.0% to 3.3% crude protein15. Its digestion 
features a longer relative ruminal retention time for woody browse compared to lowland dairy 
breeds, enabling efficient extraction of nutrients from lignocellulosic browse4. 
Bunte Deutsche Edelziege (BDE) 



Consolidated into a unified breed standard in 1928 by amalgamating brown and fawn-colored 
dairy varieties from across Germany, the Bunte Deutsche Edelziege represents the high-yield 
dairy benchmark of Central Europe15. Does weigh between 55 and 75 kg; bucks weigh 70 to 
100 kg15. 
The BDE yields 850 to 1,150 kg of milk per lactation under low-concentrate, forage-based 
management, with milk solids averaging 3.2% to 3.6% fat and 2.9% to 3.2% protein15. While 
demanding higher total dry matter intake and cleaner drinking water allocations than the TWZ, 
the BDE provides high lactation persistency through late summer and autumn18. In a balanced 
4-doe dairy herd, paired BDE and TWZ does ensure consistent liquid milk yields alongside 
cheesemaking components throughout the production cycle3. 
Skudde 
The Skudde represents the oldest native short-tailed heath sheep breed (Nordische 
Kurzschwanzschafe) of the Baltic littoral and East Prussia, with a documented presence in 
northern Brandenburg dating back to the Middle Ages17. Ewes are fine-boned, weighing 35 to 
50 kg; rams carry spiral horns and weigh 50 to 65 kg16. 
The Skudde thrives on marginal diets, digesting poor grasses (Agrostis spp., Corynephorus 
canescens), heather (Calluna vulgaris), pine bark, and coarse sedges that larger meat sheep 
refuse17. 
The breed features a dense mixed fleece (Mischwolle) yielding 1.5 to 2.5 kg of greasy wool per 
year, combining a soft, insulating undercoat (12 to 20 µm) with coarse, water-shedding guard 
hairs (30 to 45 µm)16. 
The Skudde produces 1.4 to 1.8 lambs per ewe annually, exhibiting high maternal defense 
instincts, rapid lamb recovery post-birth, and a low incidence of dystocia16. 
The meat features a fine grain, a light game-like flavor profile, and an intramuscular lipid 
composition characterized by an omega-6 to omega-3 fatty acid ratio of 1.4:1 and elevated 
conjugated linoleic acid (CLA), avoiding the tallowy flavor associated with down breeds3. 
Rauhwolliges Pommersches Landschaf (RPL) 
The Pomeranian Coarsewool sheep is a hornless, medium-to-large heath sheep native to the 
coastal sand belts and inland sand-drift plains of Pomerania and Brandenburg20. Mature ewes 
weigh 55 to 70 kg; rams achieve 80 to 95 kg16. 
The RPL features an ash-gray to blue-gray fleece covering the torso, while the head, throat, 
and legs are covered in short, dense, glossy black hair16. Lambs are born pitch-black, with their 
fleece transitioning to gray over their first year20. 
The breed yields 3.5 to 5.0 kg of raw, unwashed wool annually with an average fiber diameter of 
33 to 36 µm, producing durable textile fiber with high crimp resilience16. 
The RPL produces 1.5 to 1.8 lambs per year, which achieve daily weight gains of 200 to 250 g 
under pasture-only diets16. 
The breed displays genetic resistance to foot rot (Moderhinke) and carries protective 
homozygous genotypes at the transmembrane protein gene locus (TMEM154), providing 
intrinsic resistance to the ovine progressive pneumonia virus (Maedi-Visna)20. 



When separated from lambs post-weaning, RPL ewes can be hand-milked to provide a 
seasonal dairy yield of 80 to 120 kg, high in cheese-yielding milk solids3. 
 

Breed Primary 
Function 

Adult 
Weight (F / 
M, kg) 

Annual 
Yield 
Baseline 

Fiber 
Characteri
stics 

Ecological 
& Dietary 
Specializati
on 

Thüringer 
Wald Ziege 
(TWZ) 

Dairy & Kid 
Meat 

50–70 / 
75–10015 

700–900 
kg milk; 
3.5–3.9% 
fat, 
3.0–3.3% 
protein15 

Short guard 
hair; fine 
winter 
underwool 

Intermediat
e browser; 
high tannin 
tolerance; 
resistant 
claw horn15 

Bunte 
Deutsche 
Edelziege 
(BDE) 

High Dairy 
Production 

55–75 / 
70–10015 

850–1,150 
kg milk; 
3.2–3.6% 
fat, 
2.9–3.2% 
protein15 

Short, 
smooth 
hair; 
minimal 
undercoat 

High 
roughage 
conversion; 
needs 
consistent 
water and 
quality 
pasture15 

Skudde Meat & 
Vegetation 
Control 

35–50 / 
50–6516 

1.4–1.8 
lambs/ewe; 
no human 
milk 
diversion16 

Mixed 
fleece; 
1.5–2.5 kg; 
12–20 µm 
underwool, 
30–45 µm 
kemp16 

Non-selecti
ve grazer; 
thrives on 
sandy 
heaths, 
mosses, 
and dry 
sedges17 

Rauhwollig
es 
Pommersc
hes 
Landschaf 
(RPL) 

Meat, 
Textile 
Wool, & 
Light Dairy 

55–70 / 
80–9516 

1.5–1.8 
lambs/ewe; 
80–120 kg 
seasonal 
post-weani
ng milk16 

Coarse 
wavy wool; 
3.5–5.0 kg; 
33–36 µm; 
blue-gray16 

Resilient 
pasture 
grazer; 
wet-soil 
tolerant; 
resistant to 
TMEM154 
Maedi-Visn
a20 



3. Coppice Agro-Architecture: Housing, Yard 
Infrastructure, and Low-Tech Enclosures 
Operating without industrial metal wire, dimensional lumber mills, or electric grid infrastructure 
requires housing and fencing engineered entirely from local silvicultural resources1. 
Short-rotation coppice stools and coppice-with-standards (Mittelwald) systems supply 
structural posts, split pale fencing, flexible weaving rods, and renewable firewood1. 

 

 
 
Wattle Hurdle Construction Geometry:​
- Total width: 1.80 m; total height: 1.30 m.​
- Six split-oak upright sails (diameter 35–45 mm) anchored into a bored bench jig.​
- Split hazel/willow weavers (15–20 mm) interlaced alternately; pairs reversed every pass.​
- Ends looped around terminal posts without iron fasteners.​
- Base charred (pyrolyzed) to a depth of 30 cm for ground-contact rot prevention.​
 

Silvicultural Selection for Subterranean Durability 
Direct-contact earthfast timber poles fail within three to four years on well-aerated, 
moisture-cycling sandy Arenosols if constructed from non-durable hardwoods (such as beech, 
birch, or hornbeam). 
Structural pole-barn uprights are harvested from Black Locust (Robinia pseudoacacia), a 
naturalized pioneer species common throughout Brandenburg sand-drifts that features high 
natural decay resistance (Durability Class 1, exceeding 25 years of subterranean service life). 
Where Robinia is absent, split heartwood of English Oak (Quercus robur) is used, with all 
sapwood shaved away to prevent fungal decomposition22. Upright sails and horizontal weavers 
for portable hurdles are harvested on a 4-to-7-year coppice rotation from Hazel (Corylus 
avellana) and Willow (Salix viminalis, Salix alba), which yield straight, knot-free rods22. 
Low-Tech Structural Design: The Deep-Litter Barn (Tiefstall) 
Caprine and ovine respiratory systems are vulnerable to high concentrations of airborne 

ammonia ( ) and stale humidity. Goats avoid damp flooring and develop fatal pulmonary 
pasteurellosis (Mannheimia haemolytica) when housed in stagnant conditions. 
The smallholding shelter is constructed as a south-facing timber-frame pole barn 
(Pfostenscheune). Structural corner posts are charred at their bases over hardwood coals to a 
depth of 60 cm, pyrolyzing surface cellulose into a microbial-resistant carbon crust, before 
being set into packed gravel-sand footings. 
The external walls are framed with split-pole wattle and daubed with a breathable plaster 
composed of 3 parts local silty sand, 1 part slaked fat lime or calcined marl, 1 part fresh cow or 
goat manure, and chopped rye straw1. 



The roof structure utilizes Scots pine (Pinus sylvestris) pole rafters covered by a steep, 

water-shedding thatch (  minimum pitch) of common reed (Phragmites australis) 
harvested from local riparian depressions, providing thermal insulation during winter without 
condensation build-up. 
Ventilation relies on continuous thermal displacement: incoming air enters through continuous 
low-velocity wall louvers placed 30 cm above the ground pack, sweeps across the dry straw 
bedding, and exits through an open, hooded ridge vent running the length of the roofline. 
Floor space is partitioned as follows: 

●​ Goats:  floor area per adult doe, plus elevated wooden sleeping 
benches positioned 40 cm above the floor. Goats prefer dry, elevated resting planes. 

●​ Sheep:  floor area per adult ewe. 

●​ Maternity/Kidding Jugs:  mobile pens constructed from interlocking cleft 
hurdles. 

The floor management employs the deep-pack straw system (Matratzenstreu). Clean, dry 
winter rye straw is added daily over the manure pack1. Anaerobic conditions within the 
compacted lower layers prevent the rapid volatilization of urea into free ammonia gas, 

generating a slow biological fermentation that raises floor temperatures to  in 
mid-winter. The deep pack is cleared twice per year—before spring turnout and in 
mid-autumn—providing stable, composted manure for the arable crop rotation1. 
Non-Industrial Fencing Mechanics and Enclosure Systems 
Containing small ruminants without manufactured electric fencing or steel wire requires three 
complementary wooden enclosures: 
Modular Wattle Hurdles (Flechtwerkhürden) 
These mobile hurdles measure 1.80 m long by 1.30 m high. Because goats climb horizontal rails, 
the hurdle is constructed with closely spaced vertical weaving. Six split-oak upright sails (35–45 
mm diameter) are anchored into a drilled timber jig. 
Dormant hazel or willow rods (15–20 mm diameter) are cleft down their centers and woven 
horizontally through the uprights in alternating pairs. The weavers are twisted around the 
terminal sails without iron fasteners. 
Panels are joined using split-willow withes (Wieden) or hand-braided hemp cordage to 
assemble the night folding pen (Pferch)12. 
Cleft Pale Fencing (Staketenzaun) 
For permanent protection around kitchen gardens, orchards, and hay meadows, split Robinia or 
heartwood oak pales (1.40 m length, 40 mm wide, cleft along radial grain lines to preserve 
natural water shedding) are driven vertically into the earth. Pales are spaced 50 mm apart, 
linked by hand-twisted, tarred two-strand hemp ropes secured to heavy straining posts every 
15 meters. The pales sit flush to the soil surface to prevent Skudde rams from using their horns 
to lever beneath the fence line. 
Dead Hedges (Benjeshecken) 



Outer perimeter boundaries are built by driving double rows of unpeeled birch or pine stakes 
80 cm apart, packing the intervening channel with dense, thorny brush cuttings—specifically 
Blackthorn (Prunus spinosa), Hawthorn (Crataegus monogyna), wild dog rose, and conifer 
trimmings. 
This dead hedge forms an impenetrable physical barrier against wolves and stray dogs, 
provides a windbreak across open sands, and accumulates wind-borne seeds, transforming 
into a dense living hedge over time. 

4. Forage Ecology, Browse Physiology, and 
Agroforestry Integration on Marginal Sands 
Managing ruminants on 25-to-40-point Arenosols requires balancing species-specific feeding 
habits with the dynamic carrying capacity of the vegetation1. Coarse sands lack the moisture 
balance required to sustain high-yield shallow-rooted perennial ryegrass (Lolium perenne) 
swards throughout summer droughts1. 

 

 
 
Pasture Sward Stratification on Sandy Arenosol:​
Canopy Layer (1.0–2.0 m): Willow, Birch, Hazel, Oak ──► Browsed by Goats (High Lignin, 
High Condensed Tannins)​
Mid-Herb Layer (0.1–0.4 m): Chicory, Plantain, Legumes ──► Browsed by Goats & Grazed 
by Sheep​
Basal Layer (0–0.08 m): Fescues, Bentgrass, Mosses ──► Grazed by Sheep (Target >0.07 
m to avoid L3 larvae)​
 

Carrying Capacity and Pasture Dynamics 
Unimproved, semi-natural dry sand pastures dominated by Sheep’s Fescue (Festuca ovina), 
Velvet Bentgrass (Agrostis vinealis), Yarrow (Achillea millefolium), and Mouse-ear Hawkweed 
(Pilosella officinarum) produce between 1,800 and 2,800 kg of Dry Matter (DM) per hectare 
annually1. 
By overseeding with deep-rooting species—such as Ribwort Plantain (Plantago lanceolata), 
Chicory (Cichorium intybus), Birdsfoot Trefoil (Lotus corniculatus), and Sheep’s Burnet 
(Sanguisorba minor)—forage yields increase to 3,800 to 4,800 kg DM/ha1. 
The extensive taproots of chicory and plantain penetrate up to 1.8 meters into glacial subsoils, 
accessing moisture reserves and subsoil minerals (zinc, selenium, copper) inaccessible to 
shallow grasses1. 
Digestive Biology: Concentrate Selectors vs. Roughage Grazers 
The physiological divergence between goats and sheep requires distinct grazing regimes: 
Goats as Intermediate Concentrate Selectors 
Goats possess narrow muzzles, deep jaw articulation, and prehensile lips that allow selective 



browsing of shoot tips, young tree bark, and thorny brush, while rejecting coarse, lignified 
grass stems4. 
Their salivary glands are twice the size of sheep glands relative to body mass, producing high 
concentrations of proline-rich Tannin-Binding Salivary Proteins (TBSPs)22. These TBSPs bind to 
both hydrolyzable and condensed tannins in the mouth, forming insoluble, neutral complexes 
that traverse the rumen without inactivating microbial cellulases or precipitating dietary 
proteins22. 
Consequently, goats can consume browse from willow, birch, blackthorn, and scrub oak 
without experiencing ruminal dysfunction2. Their small ruminal volumes feature rapid digesta 
passage rates, requiring high physical fiber (physically effective NDF) from woody stems to 
maintain ruminal stratification and avoid acidosis2. 
Sheep as Intermediate Roughage Grazers 
Sheep possess a split upper lip adapted for close, horizontal grazing of ground vegetation4. 
Skudde and RPL sheep feature larger relative reticulo-rumen volumes and longer digesta 
retention times, facilitating the fermentation of structural cellulose and hemicellulose in mature 
grasses2. 
However, ovine saliva contains lower baseline concentrations of TBSPs22. When sheep ingest 
large quantities of young oak (Quercus spp.) leaves or green acorns, their binding capacity is 
exceeded, allowing free hydrolyzable tannins to release pyrogallol, which causes mucosal 
ulceration, severe hemorrhagic gastroenteritis, and acute tubular necrosis in the kidneys22. 
Tree Hay Production (Laubheu / Schneiteln) 
Tree hay functions as a nutritional stabilizer for winter feeding and summer drought buffering4. 
Coppice pollarding (Schneiteln) is integrated into field boundaries and hedgerows (Knicks). 
Optimal harvesting occurs between late June and late July, when foliar dry matter, crude 
protein (120 to 220 g/kg DM), and net metabolizable energy (8.5 to 10.5 MJ ME/kg DM) are 
maximized prior to the excessive lignification of leaf petioles and the reabsorption of nutrients 
into woody stems4. 
Harvesting protocol: 

●​ Branches up to 15 mm in diameter are cut from Willow (Salix spp.), Ash (Fraxinus 
excelsior), Hazel (Corylus), Birch (Betula pendula), and Linden (Tilia cordata). 

●​ Stems are bound into sheaves (Buschen) roughly 30 cm in diameter using willow withes. 
●​ Sheaves are suspended inverted along dry, shaded timber scaffolding, under barn 

overhangs, or inside ventilated hay lofts. Direct solar radiation must be avoided; 
ultraviolet exposure rapidly oxidizes vitamins (notably beta-carotene and 
alpha-tocopherol) and polymerizes digestible protein into indigestible complexes23. 

●​ Air-drying to a moisture content below 15% requires 14 to 21 days under summer wind 
patterns. 

5. Quantitative Winter Feed Budgeting: Hay, Tree Hay, 
and Biomass Mass-Balance (215-Day Winter) 
The 215-day winter feeding period (mid-October through mid-May) represents the critical 



survival bottleneck for the smallholding1. Ruminants cannot graze snow-covered or frozen 
Arenosol pastures without destroying fragile root crowns and exposing sandy topsoils to wind 
erosion1. Winter rations must be calculated to balance maintenance, metabolic heat generation, 
and late-gestation/early-lactation energy demands2. 

 

 
 
Winter Feed Mass Balance (10 Animals, 215 Days):​
Caprine Cohort (4 Does): 2,021.0 kg DM Net Intake ──► 2,972.1 kg Gross Hay Equivalent 
(at 20% waste, 85% DM)​
Ovine Cohort (6 Ewes):   1,883.4 kg DM Net Intake ──► 2,606.8 kg Gross Hay Equivalent 
(at 15% waste, 85% DM)​
Total Conserved Storage: 4,296.2 kg Meadow Hay (85% DM) + 1,417.0 kg Tree Hay Sheaves 
(82% DM) = 5,713.2 kg Gross​
 

Dry Matter Intake (DMI) Dynamics and Mass-Balance Calculations 
Daily dry matter intake varies by body weight and physiological state1: 

●​ Caprine Cohort (4 adult does: 2 TWZ at 55 kg, 2 BDE at 65 kg; herd mean weight: 60 kg): 
○​ Maintenance & Early Gestation (Days 1–135): 

1. 

○​ Late Gestation (Days 136–180): 2. 

○​ Early Lactation (Days 181–215): 2. 

○​ Weighted winter mean consumption = . 
●​ Ovine Cohort (6 adult ewes: 3 RPL at 60 kg, 3 Skudden at 40 kg; herd mean weight: 50 

kg): 
○​ Maintenance & Early Gestation (Days 1–135): 

2. 
○​ Late Gestation & Early Lambing (Days 136–215): 

2. 

○​ Weighted winter mean consumption = . 
Total dry matter required for the flock across 215 days: 



 
Feed Refusal, Wastage, and Moisture Compensation 
Small ruminants reject coarse, soiled, or unpalatable stems2. Under unchopped, long-stem 
feeding regimes, wastage coefficients average: 

●​ Goats: 20% refusal (coarse stems, sorted out and trampled into bedding). 
●​ Sheep: 15% refusal. 

Conserved meadow hay contains approximately 85% dry matter (15% moisture content)4. Tree 
hay bundles contain approximately 82% dry matter and 18% moisture4. 
Incorporating wastage and moisture conversions: 

●​ Caprine Gross Hay Equivalent:​

 
●​ Ovine Gross Hay Equivalent:​

 
●​ Total Winter Stored Forage Required:​

 
Ration Allocation Strategy: Meadow Hay vs. Tree Hay (Laubheu) 
To conserve meadow hay, the winter ration substitutes tree hay for up to 30% of caprine DMI 
and 15% of ovine DMI4: 

●​ Tree Hay Allocation: 
○​ Caprine: 



 
(accounting for 25% unconsumed woody stick refusal). 

○​ Ovine: 

. 

○​ Total Tree Hay to harvest:  (~1,400 standard 1-kg dry bundles). 
●​ Residual Meadow Hay Demand: 
○​ Caprine: 

. 
○​ Ovine: 

. 

○​ Total Meadow Hay to mow and cure: . 
 

Conserved 
Feed 
Fraction 

Daily Herd 
DM Intake 
(kg) 

215-Day 
Net Intake 
(kg DM) 

Gross 
Storage 
Needed 
(kg 
As-Fed) 

Bulk 
Storage 
Volume 
(m3) 

Harvest 
Land Area 
(ha on 
Arenosol) 

Meadow 
Hay (85% 
DM) 

14.02 3,015.6 4,296.2 
(~4.30 t) 

61.4 
(loose-stac
ked @ 

) 

1.8 to 2.2 ha 
(Arenosol 
25–40 BP)1 

Tree Hay 
Sheaves 
(82% DM) 

4.14 888.8 1,417.0 
(~1,400 
sheaves) 

23.6 
(rafter-hun
g @ 

) 

0.5 to 0.7 
ha (coppice 
woodland/h
edgerows) 

Total 
Conserved 
Winter 
Fodder 

18.16 3,904.4 5,713.2 
(~5.71 t) 

85.0 2.3 to 2.9 
ha 



Traditional Harvesting and Drying Protocols Without Fossil Machinery 
Securing 4.3 tons of clean, unweathered meadow hay on sandy glacial plains with hand tools 
requires structured labor and equipment: 

1.​ Mowing: Executed using a 70–80 cm hand scythe (Dengelsense) peened to a razor edge. 
Mowing begins at dawn (04:30–08:00) while morning dew covers the grass. Moisture 
lubricates the scythe stroke, reduces cutting friction, and prevents the shattering of 
delicate clover leaves. A single worker mows 0.15 to 0.20 hectares per 4-hour morning 
shift. 

2.​ Tedding and Windrowing: By noon, the swath is turned using wooden hand rakes 
(Holzrechen) and wooden pitchforks to break ground contact and expose lower layers to 
sunlight and drying winds. 

3.​ Drying Infrastructure: Due to erratic continental rainfall patterns in early summer, 
swath-curing on sandy ground risks rain damage, mould development, and the loss of 
digestible carbohydrates24. Hay is lifted within 24 hours of mowing onto wooden drying 
hurdles or drying frames (Hagengestelle or Dreiböcke / drying trellises). These 
2-meter-high tripods of cleft pine or birch elevate the forage above soil moisture, 
creating an open hollow center that drives stack-effect ventilation. Hay cures safely on 
frames over 7 to 10 days, even during intermittent rain showers. 

4.​ Storage: Fully cured hay (  moisture; verified when stem nodes snap cleanly 
upon twisting) is stacked inside the timber-barn hayloft (Heuboden) over the livestock 

pens, creating a winter thermal insulation ceiling ( ) for the animals below. 

6. Reproductive Management, Breeding Cycles, and 
Low-Technology Obstetric Protocols 
Sustaining consistent dairy yields and meat harvests requires disciplined reproductive 
planning3. Both goats and sheep are short-day, seasonal breeders (autumn cyclers)16. 
Decreasing daylight hours detected by the retina trigger reduced suprachiasmatic nucleus 
firing, allowing the pineal gland to increase circadian synthesis of melatonin. Elevated melatonin 
levels drive pulsatile release of Gonadotropin-Releasing Hormone (GnRH) from the 
hypothalamus, prompting the anterior pituitary to secrete Luteinizing Hormone (LH) and 
Follicle-Stimulating Hormone (FSH) to initiate regular ovarian cyclicity25. 

 

 
 
Photoperiodic Endocrine Cascade:​
Declining Autumn Photoperiod ──► Suprachiasmatic Nucleus Inhibition ──► Pineal 
Melatonin Secretion​
Melatonin Elevation ──► Hypothalamic GnRH Pulses ──► Anterior Pituitary LH & FSH 
Release ──► Ovarian Folliculogenesis​



 
Reproductive Dynamics of Small Ruminants 

●​ Caprine Estrous Cycle: 
○​ Cycle length: 18 to 22 days (mean: 21 days). 
○​ Duration of estrus: 24 to 36 hours. 
○​ Signs of standing heat: Rapid tail flagging (fanning), persistent vocalization, swelling and 

erythema of the vulval labia, hyperactive locomotion, clear to slightly opaque cervical 
mucus discharge, and standing to be mounted25. 

○​ Ovulation timing: 24 to 36 hours from the initial onset of behavioral estrus. 
●​ Ovine Estrous Cycle: 
○​ Cycle length: 16 to 18 days (mean: 17 days). 
○​ Duration of estrus: 24 to 36 hours. 
○​ Behavioral manifestations: Muted compared to goats; ewes rarely vocalize. Detection 

requires observing the ewe seeking the ram, rubbing against his chest and flanks, and 
standing immobile under mounting pressure. 

○​ Ovulation timing: 24 to 30 hours from heat onset (mid-to-late estrus). 
Non-Hormonal Synchronization: The "Buck and Ram Effect" 
Without access to synthetic progestagen sponges (e.g., flugestone acetate) or prostaglandin 

analogues ( ), reproductive cycles are synchronized using pheromonal 
bio-stimulation25: 

1.​ Isolation Phase: Sires (bucks and rams) are moved to an isolated enclosure located at 
least 150 meters downwind of the females for a minimum of 30 continuous days. Does 
and ewes must experience complete sensory separation (no olfactory, visual, or acoustic 
cues). 

2.​ Introduction: Sires are introduced abruptly into the female herds in late September 
(coinciding with the autumnal equinox). 

3.​ Pheromonal Action: Volatile androgen-dependent pheromones—primarily 
4-ethyloctanal, secreted by the buck's sebaceous glands located behind the horns, and 
ram fleece pheromones—bind to the vomeronasal organ of the female. This triggers 
immediate neural signaling to the arcuate nucleus, inducing an immediate surge of LH 
pulses within 15 to 60 minutes. 

4.​ Ovulatory Wave: A silent ovulation (lacking behavioral heat) occurs within 48 to 72 hours, 
resulting in a short-lived corpus luteum that regresses rapidly. A secondary, fertile 
ovulatory peak occurs precisely 5 to 7 days later in goats (and 17 to 24 days later in 
sheep), generating a synchronized, predictable kidding and lambing wave across the 
flock. 

Gestation, Parturition, and Obstetric Intervention 
●​ Gestation length: 147 to 155 days (mean: 150 days; Skudden lean shorter at 145–148 

days, TWZ at 150–152 days). 
●​ Pre-parturient preparation: Four weeks prior to delivery, does and ewes are placed on a 

higher plane of nutrition (supplemented with high-quality third-cut meadow hay and 



150–200 g/day of cracked rye or blue lupins) to prevent pregnancy toxemia 
(Trächtigkeitstoxikose / hepatic lipidosis) driven by the physical compression of the 
rumen by multiple fetuses1. 

Signs of impending parturition (12–24 hours prior): 
●​ Softening and complete relaxation of the sacrosciatic ligaments flanking the tailhead 

(yielding a hollow appearance around the pelvic pin bones). 
●​ Glandular engorgement and shine of the teats (struting). 
●​ Expulsion of the cervical gelatinous seal (thick, clear amber mucus strand). 
●​ Nesting behavior, pawing the ground, and maternal isolation. 

Obstetric Biomechanics and Dystocia Management 
Normal presentation is anterior longitudinal, dorsosacral, with the fetal head resting forward on 
the extended forelimbs between the carpals. 
Intervention criteria: If active Stage II abdominal straining continues for more than 45 minutes 
without the emergence of the fetal water bag (allantochorion) or hooves, an internal obstetrical 
examination is executed immediately. 
Protocol for dystocia correction: 

1.​ Operator Sanitation: Hands and arms are trimmed of nails, scrubbed using boiled water 
and carbolic or neutral potassium soap, and lubricated with a mucilaginous slippery 
decoction of boiled flaxseed (Linum usitatissimum)22. 

2.​ Presentation Verification: The operator passes a lubricated hand through the fully dilated 
vulva and cervix to map anatomical landmarks. Distinguish forelimbs from hindlimbs: 
forelimb joints (fetlock, carpus/knee, elbow) bend in the same direction; the hindlimb 
hock joint features an opposite flexion angle to the fetlock. 

3.​ Common Malpostures and Corrections: 
○​ Bilateral Forelimb Flexion (Head presenting alone): Push the fetal head back into the 

uterine cavity between maternal contractions. Reach ventrally, grasp the fetal 
metacarpus, cup the hoof within the palm (to prevent the sharp edges of the claws from 
tearing the thin uterine wall), and pull the limb upward and forward into the pelvic canal. 
Repeat on the contralateral limb. 

○​ Unilateral / Bilateral Carpal Flexion (Bent knees): Repel the fetal chest posteriorly; extend 
the bent leg by sweeping the foot medially and forward. 

○​ Posterior Presentation (Breech): If the fetus presents backward with hind feet extended, 
deliver rapidly: traction is applied downward in an arc toward the dam's hocks to extract 
the fetus before the umbilical cord compresses against the maternal pelvic floor, which 
would induce premature fetal gasping and aspiration of amniotic fluids. 

○​ True Breech (Tail-only presentation): Repel the fetal buttocks cranially; grasp the hock, 
flex it, and rotate the digit laterally while cupping the hoof into the birth canal. 

4.​ Traction Parameters: Never pull with mechanical levers or motorized power25. Traction is 
applied using sterile woven hemp loops placed around the pasterns (half-hitch above the 
fetlock, half-hitch below to prevent bone fractures), pulled manually by a single adult 
synchronized strictly with maternal straining efforts25. 

Neonatal Care, Pinocytosis, and Colostrum Dynamics 



Small ruminant neonates are born agammaglobulinemic because the syndesmochorial 
placenta prevents the transfer of maternal serum immunoglobulins (IgG, IgM, IgA) in utero25. 
Systemic immunity depends entirely on the oral ingestion of colostrum within hours of birth25. 

 

 
 
Neonatal Enterocyte Pinocytosis and Gut Closure:​
0 to 4 Hours Postpartum: Peak pinocytic activity; intact IgG macromolecular absorption 
exceeds 65%.​
12 Hours Postpartum: Rapid enterocyte maturation; pinocytic absorption drops below 
20%.​
24 Hours Postpartum: Complete replacement with mature enterocytes; absolute gut 
closure (0% IgG uptake).​
 

●​ Mechanics of Gut Closure: Specialized neonatal enterocytes absorb intact 
macromolecular immunoglobulins directly across the apical cell membrane through 
non-specific pinocytosis (vesicular engulfment), transporting them intact via exocytosis 
into the lymphatic system and blood stream25. As enteral feeding proceeds, these 
juvenile enterocytes are rapidly replaced by mature, impermeable epithelial cells. Peak 
absorptive capacity occurs in the first 2 hours post-parturition; it drops precipitously by 
12 hours and ceases entirely (absolute gut closure) by 24 hours of life25. 

●​ Feeding Thresholds: Neonatal kids and lambs must consume a minimum of 50 mL of 
high-quality colostrum per kilogram of live birth weight within the first 2 hours of life, 
achieving a total intake of 150 to 200 mL/kg within the initial 24 hours25. 

●​ Critical Density: High-potency colostrum must exceed an IgG concentration of  

(verified via a handmade hydrometer or Brix refractometer reading )25. 
●​ Umbilical Sanitation: The severed umbilical cord is shortened to 4–5 cm using boiled 

scissors and immersed in a wide-mouthed vial of 7% tincture of iodine (or 10% 
walnut-hull/oak-tannin alcohol extract) for 30 seconds to prevent ascending 
omphalophlebitis (navel ill) and joint ill (Streptococcus / E. coli arthritis). 

7. Lactation Kinetics and Wood's Gamma Curve 
Modeling 
Predicting herd dairy output over seasonal transitions requires quantitative modeling of the 
lactation curve26. Milk synthesis across the lactation cycle follows an asymmetrical trajectory: a 
rapid post-parturient climb to peak yield, followed by a gradual decay governed by the 
apoptosis of mammary epithelial cells. 
Wood's Incomplete Gamma Function 
The standard mathematical model developed by Wood (1967) describes daily milk output as an 



incomplete gamma function26: 

 
Where: 

●​  = Daily milk yield at time  (days in milk, DIM)26. 

●​  = Scale factor representing initial yield post-calving/kidding ( )26. 

●​  = Incline parameter representing the rate of ascent toward peak production26. 

●​  = Decline parameter representing the rate of post-peak lactation decay26. 

●​  = Base of the natural logarithm ( ). 
From this formulation, three structural parameters are derived: 

1.​ Time to Peak Production ( ):​

 

2.​ Maximum Peak Yield ( ):​

 

3.​ Persistency Index ( ):​

 
Empirical Breed Parameterization (Forage-Only Arenosol 
Management) 

●​ Bunte Deutsche Edelziege (BDE) (Mature Doe, Parity 3+): 

○​ , ,  

○​  



○​  

○​ 280-Day Total Production:  
●​ Thüringer Wald Ziege (TWZ) (Mature Doe, Parity 3+): 

○​ , ,  

○​  

○​  

○​ 280-Day Total Production:  
●​ Rauhwolliges Pommersches Landschaf (RPL) (Light Milking post-weaning, Day 60 to 180): 

○​ , ,  

○​  

○​ Milk harvested for kitchen post-weaning (120 days):  
Annual Flock Dairy Balance (4 Does + 6 Ewes) 

●​ 2 BDE Does:  

●​ 2 TWZ Does:  

●​ 3 RPL Ewes (Diverted to light post-weaning dairy harvest):  

●​ Skudden Ewes:  (dedicated entirely to twin lamb rearing on heath rangeland) 

●​ Gross System Dairy Extraction:  (~2,800 liters) per annum. 
 

Lactation 
Parameter 

Bunte Deutsche 
Edelziege (BDE) 

Thüringer Wald 
Ziege (TWZ) 

Rauhwolliges 
Pommersches 
Landschaf (RPL) 

Initial Yield 

Parameter ( ) 

1.9526 1.5526 1.1026 

Ascent Rate 

Parameter ( ) 

0.2226 0.2026 0.1226 

Decay Rate 0.005226 0.004826 0.007526 



Parameter ( ) 

Time to Peak Yield 

( , DIM) 

42.3 days26 41.7 days26 16.0 days 
(post-weaning 
start)26 

Peak Daily Yield (

, kg/day) 

3.56 kg/day26 2.68 kg/day26 1.25 kg/day26 

Persistency 

Coefficient ( ) 

6.4219 6.4119 5.4826 

Total Standard 
Lactation Length 

280 days18 280 days18 120 days (dairy 
phase) 

Gross Yield per 
Animal 

725.0 kg15 580.0 kg15 95.0 kg 
(post-weaning 
extraction) 

Drying-Off and Seasonal Production Sequence 
To prevent metabolic collapse, pregnant does must be dried off a minimum of 60 days prior to 
their next kidding date2. 
Drying-off protocol: 

●​ Abrupt cessation of milking is executed when daily yield drops below 0.8 kg. Intermittent 
milking (e.g., milking once every two days) is avoided because it prolongs milk synthesis, 
keeps the streak canal dilated, and increases vulnerability to ascending mastitis24. 

●​ Succulent feeds (green browse, root crops) are withheld for 4 days; the animal is 
restricted to mature, fibrous grass hay and water to slow milk synthesis. 

●​ The udder is stripped completely one final time, followed by an astringent botanical wash 
(concentrated oak bark decoction containing condensed tannins) to tighten the 
sphincter muscle22. 

●​ The keratin plug forms inside the teat canal within 7 to 10 days, securing the mammary 
gland against environmental bacterial entry during the dry period24. 

8. Hand-Milking Biomechanics, Udder Health, and 
Low-Tech Dairy Sanitation 
Milk destined for raw-milk culinary consumption and artisanal cheesemaking must be 
extracted with low initial bacterial counts and minimal somatic cellular contamination24. 
Hand-milking without industrial stainless steel or grid-powered vacuum pumps requires 



disciplined technique24. 
 

 
 
Positive Pressure Hand-Milking Sequence:​
Phase 1: Occlude upper teat base using index finger and thumb ──► Traps milk within the 
teat cistern.​
Phase 2: Progressive compression by middle, ring, and little fingers ──► Forces milk 
through the streak canal.​
Phase 3: Simultaneous release of all fingers without skin sliding ──► Refills teat cistern via 
negative internal suction.​
 

Biomechanics of Non-Traumatic Hand-Milking 
Milking is a positive displacement process, not a frictional pull24. Stripping teats by dragging 
them between the thumb and forefinger creates shearing friction that breaks down the 
delicate stratum corneum of the teat skin, shears the internal vascular lining (the venous ring of 
Fürstenberg), and prompts fibrous teat stenosis that leads to mastitis24. 
Standard Operating Procedure for Hand-Milking: 

1.​ Restraint: The doe is secured on an elevated wooden milking stanchion (  above 
floor level). The elevated position isolates the udder from floor-level aerosolized manure 
and dust24. 

2.​ Fore-Stripping Inspection: The first two streams of milk from each teat are expressed 
into a dark-bottomed wooden strip cup24. The foremilk contains the highest 
environmental bacterial counts accumulated within the teat sphincter24. The dark surface 
is inspected for clinical abnormalities: watery phase separation, fibrin flakes, yellow 
purulent clots, or blood streaks24. Any abnormal quarter is flagged, and its milk is diverted 
from human consumption24. 

3.​ Full-Hand Occlusion: The milker’s thumb and index finger form an enclosed ring around 
the base of the teat, compressing the teat cistern against the ventral floor of the udder 
to prevent backflow into the gland cistern24. 

4.​ Progressive Expulsion: The middle finger, ring finger, and little finger compress 
sequentially downward, creating an escalating wave of positive hydraulic pressure that 
forces the milk downward through the streak canal24. 

5.​ Relaxation: Pressure is released simultaneously across all fingers while keeping the hand 
in gentle contact, allowing the elastic teat cistern to refill with milk from the gland 
cistern24. The cycle is repeated smoothly at 70 to 90 cycles per minute per hand. 

Subclinical Mastitis Screening: The California Mastitis Test (CMT) 
Subclinical intramammary infections reduce casein synthesis, alter mineral balances, and 
introduce elevated levels of endogenous somatic plasmin enzymes that break down curd 



networks during cheesemaking3. 
Screening relies on the California Mastitis Test (CMT), constructed from low-tech field 
supplies22: 

●​ Reagent Formulation: A 3% solution of sodium lauryl sulfate (anionic surfactant) buffered 
with 1:10,000 bromocresol purple (pH indicator dye)22. In the complete absence of 
manufactured surfactants, a standardized neutral potassium oleate soap solution 
(prepared by saponifying rendered animal tallow with wood ash lye) serves as a 
functional lysing alternative22. 

●​ Reaction Mechanism: The reagent is mixed in equal parts (2 mL milk : 2 mL reagent) in a 
shallow paddle22. The surfactant lyses the cell membranes of somatic cells (primarily 
polymorphonuclear neutrophils / PMNs) present in the milk22. The released intracellular 
deoxyribonucleic acid (DNA) precipitates, forming an insoluble, gelatinous visco-elastic 
polymer mass22. 

●​ Interpretation Scale: 

○​ Negative (0): Fluid mixture, no thickening ( )22. Clean milk. 
○​ Trace (T): Slight slime trail upon swirling, disappearing rapidly (

)22. Safe for processing. 
○​ Distinct Positive (2): Instantaneous thickening into a distinct central gel mass, without 

clinging to the rim ( )22. Active subclinical 
mastitis; divert milk to livestock feeding24. 

○​ Strong Positive (3): Convex, gelatinous lump adhering to the paddle (

)22. Acute inflammation; initiate therapeutic isolation22. 
●​ Bromocresol Purple Reaction: Healthy caprine milk exhibits a slightly acidic pH (6.4 to 6.7; 

pale amber/gray)22. Mastitic inflammation breaks vascular integrity, permitting alkaline 
systemic blood serum to flood the gland, shifting the pH above 7.0 (reaction turns deep 
blue/violet)22. 

Ethnoveterinary Pre- and Post-Milking Teat Dips 
●​ Pre-Milking Teat Dip: Teats are sanitized using a 10% infusion of dried Thyme (Thymus 

vulgaris) and Sage (Salvia officinalis), rich in thymol, carvacrol, and 1,8-cineole22. The 
infusion is applied via a non-return dipping cup, left for 30 seconds to penetrate 
epidermal fissures, and dried with an individual scalded linen towel22. Wet milking is 
prohibited24. 

●​ Post-Milking Barrier Dip: Following milking, the smooth muscle sphincter of the streak 
canal remains physically dilated for 30 to 45 minutes24. Teats are coated in an acidic 

barrier dip formulated from cultured sour whey (lactic acid , pH 4.0) blended 
with 5% rendered pine rosin (Kiefernharz) and 5% glycerol or clean tallow22. The low pH 
inhibits environmental pathogens (Streptococcus uberis, Escherichia coli), while the rosin 



forms an evaporative, flexible barrier film that seals the open streak canal24. 
Dairy Sanitation and Non-Electric Milk Cooling 

●​ Milk Filtration: Extracted milk is strained immediately through triple-layered, unbleached 
linen fabric (Seihtuch) scalded in boiling water prior to use, removing shed hairs, dust, and 
environmental particulate debris24. 

●​ Thermal Cooling Without Electricity: The bacterial doubling time in fresh raw milk at body 

temperature ( ) is under 20 minutes24. Milk must be chilled to below  within 
two hours of harvest24. 

○​ Method 1: Subterranean Cistern/Springbox: Tinned copper or glazed earthenware milk 
vessels (Milchkannen) are submerged to their necks in a flowing, spring-fed stone 
trough or a deep shaded well cistern where groundwater temperatures remain constant 

at  year-round1. 
○​ Method 2: Evaporative Coolers: In dry conditions, vessels are placed inside a ventilated 

larder surrounded by damp burlap blankets hung in the airflow; water evaporation drives 

temperatures down by  below ambient dry-bulb readings. 
●​ Cleaning Food-Contact Vessels: Glazed stoneware and tinned milk pails undergo a 

three-stage wash: (1) cold water rinse to purge soluble proteins without thermal 

denaturation; (2) hot alkaline wash ( ) with wood ash lye or sodium metasilicate to 

saponify milk fats24; (3) sanitizing rinse with boiling water ( ) or dilute fermented 
vinegar/acid whey to strip mineral milkstone (Milchstein)24. Vessels are dried upside down 
in direct sunlight; UV radiation serves as a secondary germicide24. 

9. Low-Input Podiatry and Non-Anthelmintic Parasite 
Epidemiology 
Small ruminants maintained on soft, moisture-retaining glacial sands do not wear their hooves 
down as they would on montane shale or rocky substrates. Regular podiatric care and 
non-chemical endoparasite management are necessary to prevent herd lameness and 
parasitemia. 

 

 
 
Anatomical Reference Lines for Hoof Trimming:​
Dorsal Wall Cut: Pare overgrown wall parallel to the natural angle of the coronary band.​
Abaxial / Axial Horn: Cut flush with the living sole surface to eliminate inward-curling 
pockets.​
Sole Plane: Pare thin translucent slices until pink corium is visible; stop before vascular 
breach.​



Heel Bulb: Balance height evenly between medial and lateral claws to align the pastern 
axis.​
 

Claw Anatomy and Trimming Protocol 
The small ruminant foot comprises two digits, each encased in a keratinized claw capsule 
consisting of the abaxial (outer) wall, axial (inner) wall, sole, and heel bulb. On sand, the abaxial 
wall curls inward beneath the sole, creating an anaerobic pocket that traps manure and 
moisture. 
Trimming Standard Operating Procedure (Frequency: Every 6 to 8 weeks): 

1.​ Restraint: Sheep are tipped onto their rumps (docking chair position); goats are trimmed 
standing on the milking stanchion or tied securely along a fence line. 

2.​ Debris Clearing: The interdigital cleft and sole are cleaned using a curved wooden or iron 
hoof pick to expose the white line (zona alba). 

3.​ Wall Reduction: Using narrow-bladed hand shears or a peened hoof knife, the overgrown 
abaxial and axial walls are trimmed back until flush with the living sole plane. Trimming 
progresses from the heel toward the toe. 

4.​ Sole Planing: Thin, translucent slices are pared from the sole horn until the surface is flat, 
firm, and displays the faintest pink discoloration indicating proximation to the corium. 
Blood must never be drawn; any breach of the vascular corium introduces opportunistic 
soil pathogens (Treponema spp., Fusobacterium) and provokes proud flesh (granulation 
tissue). 

5.​ Heel Balancing: The heel bulb is leveled to ensure that the weight-bearing axis passes 
through the vertical center of the pastern, preventing hyperextension of the deep digital 
flexor tendon. 

Infectious Pododermatitis (Moderhinke / Contagious Foot Rot) 
Contagious Foot Rot is a synergistic bacterial infection of the epidermal claw tissue driven by 
Fusobacterium necrophorum (ubiquitous in soil and feces) and Dichelobacter nodosus (an 
obligate parasite of the ruminant claw): 

●​ Pathogenesis: F. necrophorum causes an initial superficial inflammation of the interdigital 
skin (scald)22. This allows the virulent, fimbriated D. nodosus to penetrate the damaged 
epidermis, where it secretes elastases and alkaline proteases that digest the keratinized 
laminae, causing separation (underrun) of the horn tissue from the vascular corium, 
generating a distinctive gray, necrotic exudate with a putrid odor22. 

●​ Non-Industrial Eradication Protocol: 
○​ Aggressive Radical Debridement: All separated, necrotic, and underrun horn tissue is 

pared away until healthy margins are reached. Underrun pockets sheltering anaerobic 
bacteria must be exposed to atmospheric oxygen22. 

○​ Topical Bactericidal Barrier: Debrided claws are treated with a warm salve composed of 
birch tar (Birkenpech / Pix betulina, produced via pyrolysis of silver birch bark in anoxic 
clay retorts), mixed 3:1 with copper sulfate crystals (salvaged mineral blue vitriol) or finely 
ground oak gall powder (high in hydrolyzable tannic acid)22. The birch tar seals the 
wound with a waterproof antiseptic resin containing phenols, creosols, and guaiacol22. 



○​ Dry-Lot Confinement: Treated animals are held on dry, clean straw bedding or elevated 
slatted platforms for 24 hours to cure the resin22. The bacterium D. nodosus cannot 
survive off the host in dry soil or pasture for more than 14 days; therefore, pasture 
spelling of infected paddocks for 21 days breaks the environmental transmission cycle 
entirely2. 

Non-Chemical Gastrointestinal Nematode (GIN) Epidemiology 
The parasite landscape of the North German plain is dominated by three trichostrongylid 
nematodes: Haemonchus contortus (barber's pole worm; highly pathogenic blood-feeder in 
the abomasum), Teladorsagia circumcincta (brown stomach worm), and Trichostrongylus 
colubriformis (black scour worm in the small intestine)2. 
Without chemical anthelmintics (benzimidazoles, macrocyclic lactones), blanket deworming is 
impossible2. Management relies on the preservation of refugia (maintaining a population of 
unselected, susceptible parasites) and breakages of the transmission cycle2. 

 

 
 
Pasture Parasite Breaking Strategy:​
L3 Larval Congregation (0–50 mm above soil) ──► Strict Grazing Residual Enforcement: 
>70 mm residual.​
Larval Energy Depletion on Sand ──► Minimum 60-to-75-Day Rotational Rest Period.​
Bovine / Equine Succession ──► Non-Susceptible Species Vacuum Ingests Ovine/Caprine 
Larvae.​
 

Targeted Selective Treatment (TST) Surveillance 
Rather than treating the entire herd, only individuals exhibiting clinical parasite burdens are 
treated2: 

●​ FAMACHA Scoring: The ocular mucous membranes of the ventral conjunctiva are 
examined in direct sunlight and scored on a 1-to-5 scale: 

○​ Grade 1: Optimal (Vibrant cherry-red; Hematocrit ). No treatment. 
○​ Grade 2: Acceptable (Pink-red; Hematocrit 23–30%). No treatment. 
○​ Grade 3: Borderline (Pink; Hematocrit 18–22%). Observe closely; treat if young or 

lactating. 
○​ Grade 4: Anemic (Pale pink-white; Hematocrit 13–17%). Intervene immediately. 

○​ Grade 5: Severe (Porcelain white; Hematocrit ). Critical emergency; rapid 
intervention required. 

●​ The Five-Point Check: Evaluates five distinct anatomical nodes: (1) Eye (FAMACHA / 
anemia); (2) Submandibular tissue (Bottle jaw / submandibular edema driven by 
hypoproteinemia); (3) Back (Body Condition Score / muscle catabolism); (4) Tail/Breech 
(Dag score / fecal soiling from enteritis); (5) Coat condition (Hair roughing / dry brittle 



fleece). 
Agronomic and Grazing Cycle Interventions 

1.​ The 7-Centimeter Rule: Infective third-stage larvae (L3) require a microscopic water film 
(morning dew, rain droplets) to migrate out of the fecal mass and ascend vertical plant 
stems. Over 80% of all L3 larvae congregate within the lowest 50 mm of the pasture 
sward. Swards are never grazed below a post-grazing residual height of 7 cm; animals 
are moved when the top canopy is consumed. 

2.​ Extended Pasture Spelling: Under the elevated temperatures and low relative humidity of 
Brandenburg summers, L3 larvae deplete their finite internal metabolic energy reserves 
(they cannot feed externally without shedding their cuticle). Paddocks are rested for a 
minimum of 60 to 75 days before regrazing, which eliminates >95% of active L3 
populations on sandy soils. 

3.​ Co-Grazing and Alternation with Equines or Cattle: Small ruminants are grazed in strict 
succession behind cattle or workhorses2. Bovines act as biological vacuum cleaners: they 
ingest ovine/caprine L3 larvae, which cannot complete their life cycle within the bovine 
gastrointestinal tract and are neutralized by host abomasal acids2. 

4.​ Bioactive Tanniferous Forages: Daily browsing tracts include access to plants rich in 
condensed tannins (prodelphinidins and profisetinidins), specifically Chicory (Cichorium 
intybus), Birdsfoot Trefoil (Lotus corniculatus), Sainfoin (Onobrychis viciifolia), and scrub 
oak (Quercus spp.)2. Condensed tannins complex with free proteins on the nematode's 
cuticle, paralyzing its pharyngeal pump, inhibiting egg shedding, and forcing mechanical 
detachment from the mucosal wall22. 

10. Terminal Harvest, Humane Slaughter, and 
Anatomical Breakdown 
Processing sheep and goats for the kitchen requires anatomical knowledge distinct from 
bovine or porcine harvesting. Small ruminants possess fragile subcutaneous fat sheets, unique 
scent glands, and a propensity for cold shortening that dictates butchery technique. 

 

 
 
Slaughter and Dressing Steps:​
Restraint (Zero Stress) ──► Concussive Stun (Skull Crown/Forehead) ──► Bilateral 
Carotid Exsanguination (<10s)​
Pelt Removal via Fisting (Preserve Tunica Flava) ──► Excision of Poll/Inguinal/Interdigital 
Scent Glands​
Evisceration (Inspect Viscera) ──► Ambient Rigor Settlement (12–15°C, 16h) ──► Cellar 
Aging (2–4°C, 85% RH)​
 

Dispatch and Exsanguination Physics 



1.​ Restraint: The animal is restrained in a quiet, low-stress environment without line-of-sight 
to flockmates. Stress-induced surges of adrenaline deplete muscle glycogen reserves, 
causing a premature cessation of post-mortem lactic acid synthesis, leading to high-pH 
Dark, Firm, and Dry (DFD) meat with tough texture and rapid spoilage profiles. 

2.​ Stunning Mechanics: 
○​ Hornless Animals (Goats & RPL Sheep): Mechanical captive bolt or direct concussive 

percussion stunning using a heavy, flat-headed steel hammer (1.5 kg) aimed 
perpendicular to the skull at the intersection of two imaginary lines drawn from each eye 
to the opposite horn bud or ear base. 

○​ Horned Animals (Skudde Rams & Mature TWZ Bucks): The thick frontal bone of horned 
rams deflects anterior strikes. The stun is delivered to the crown of the head directly 
behind the bony ridge connecting the horns, directed downward through the brainstem 
toward the palate. The strike induces instantaneous cortical desynchronization and 
unconsciousness via violent mechanical shearing of neural membranes. 

3.​ Exsanguination (Halsstich): Within 10 seconds of the stun, while unconsciousness is 
absolute, the animal is hoisted by the hind leg. A double-edged boning knife (15 cm 
blade) is driven through the neck immediately ventral to the cervical vertebrae, severing 
both carotid arteries and external jugular veins with a single transverse lateral stroke. 
Total bleed-out must be complete within 90 seconds to ensure humane death and purge 
vascular blood from muscular tissue, preventing heme-mediated oxidative rancidity24. 

Anatomical Processing Differences from Cattle and Pigs 

●​ Skinning vs. Scalding: Pigs are scalded in water ( ) to scrape off epidermal hair 
while keeping the skin intact for crackling and lard production. Small ruminants are flayed 
(abbalgen / pelted); their skin is processed for leather or wool pelts. 

●​ Pelt Removal (Fisting / Schlagen): Knife contact with the carcass is minimized. After 
opening the skin along the ventral midline and legs, the operator uses a closed, clean fist 
to roll and push the pelt away from the carcass, preserving the delicate, glistening 
connective tissue sheath (the tunica flava abdominis / superficial epimysium). Using a 
knife on these surfaces scores the muscular tissue and drives air and wool dirt into the 
underlying meat. 

Scent Glands, Taint Prevention, and the Chemistry of "Buck Musk" 
The predominant culinary failure in caprine and ovine harvest is the contamination of muscle 
meat by volatile Branched-Chain Fatty Acids (vBCFAs) and pheromonal oils31: 

●​ Caprine Poll Scent Glands: Mature male goats possess specialized apocrine sebaceous 
glands concentrated in an arch around the caudal base of the horn corium (Poll-Drüsen). 
During the autumn rut, these glands synthesize volatile oils rich in 4-methyloctanoic acid, 
4-ethyloctanoic acid, and 4-methylnonanoic acid, which the buck rubs onto his head, 
neck, and forelegs32. 

●​ 4-Ethyloctanoic Acid: This compound has an exceptionally low human olfactory 
threshold; fractions of parts per billion impart a pungent "goaty" and "sweaty" aroma that 
ruins meat32. 



●​ Cross-Contamination Protocol: 
1.​ The skin of the head, poll glands, and feet is removed outward, keeping the knife and 

skinning hands isolated from the exposed muscular torso. 
2.​ Any worker whose hands touch the outer hair or wool fleece is strictly prohibited from 

touching the carcass without washing in hot alkaline lye water. 
3.​ Male goats intended for meat are either castrated as young kids (under 14 days) or 

harvested strictly outside the autumn rutting season (April–July) when poll gland activity 
is dormant. 

●​ Ovine Scent Glands: Sheep possess subcutaneous interdigital glands (Klauendrüsen) 
between the hooves and inguinal glands flanking the udder/scrotum. These glands are 
excised cleanly along with the pelt without puncturing the glandular capsule. 

Carcass Hanging, Rigor Mortis, and Preventing Cold Shortening 
●​ Cold Shortening Hazard: If a freshly harvested, pre-rigor carcass (where muscle pH 

remains  and intracellular Adenosine Triphosphate / ATP reserves are present) is 

exposed to temperatures below , the sarcoplasmic reticulum releases calcium 

ions ( ) while the cellular ATP pump remains functional. This triggers an irreversible, 
massive contraction of actin-myosin filaments: sarcomeres shorten by up to 50%, 
resulting in permanently tough meat that no degree of post-rigor aging or culinary 
braising can tenderize. 

●​ Rigor Resolution: Carcasses must hang at ambient temperatures of  for 12 to 
18 hours until muscle glycogen is converted through anaerobic glycolysis into lactic acid, 

dropping the ultimate pH to . 
●​ Dry Aging: Once rigor mortis is established (the carcass feels firm and unyielding), it is 

transferred to a cool aging larder or ventilated cellar held at  and 80–85% 
relative humidity for 7 to 10 days (lamb/kid: 3–5 days; mature mutton/wether: 10–14 
days). During this phase, endogenous calcium-dependent neutral proteases (calpains 
and lysosomal cathepsins) degrade the structural desmin and titin proteins, tenderizing 
the meat and evolving savory nucleotide flavor precursors (inosine monophosphate). 

11. Gastronomic Science: Milk Chemistry, Artisanal 
Cheesemaking, and Culina of Ovine/Caprine Meats 
The utilization of small ruminant outputs elevates the rural table from basic subsistence into a 
refined culinary kitchen1. Operating with raw milk and whole carcasses demands a working 
knowledge of dairy protein genetics, lipid crystallization kinetics, and connective tissue 
degradation3. 
Caprine Milk Biochemistry and Cheesemaking Dynamics 
Caprine milk possesses structural properties distinct from bovine milk: 

●​ Naturally Homogenized Fat: Milk fat globule diameters average 1.5 to 3.5 µm (compared 



to 3.5–5.5 µm in cow milk)3. Caprine milk lacks the agglutinin protein (macromolecular 
lectin) that complexes fat globules together to drive buoyant cream separation3. 
Consequently, caprine milk does not yield a rapid, distinct cream line; the fat globules 
remain in stable emulsion. 

●​ Casein Polymorphism at the -Casein (CSN1S1) Locus: The caprine casein fraction 

consists of four major proteins: -casein, -casein, -casein, and -casein35. 

The genetic locus encoding -casein (CSN1S1) displays high polymorphism36: 

○​ Strong Alleles (A, B1–B4, C): Synthesize 3.0 to 3.5 g of -casein per liter of milk37. The 
resulting casein micelles are smaller, carry a higher net negative surface charge, and 
bind dense concentrations of colloidal calcium phosphate37. Upon chymosin (rennet) 
cleavage, these milks form a firm, cohesive, and elastic paracasein network with short 

clotting times ( ) and high mechanical curd tension ( ), maximizing cheese 
yield per liter36. 

○​ Intermediate/Weak Alleles (E, F) & Null Alleles (0): Common in certain high-volume dairy 

herds; synthesize between 0.45 g and zero -casein37. The resulting micelles are 

large, loose, and dominated by -casein35. Upon coagulation, they produce a fragile, 
soft, and brittle coagulum that shatters easily during cutting, losing casein fines and fat 
into the whey35. 

○​ Breed Selection: The Thüringer Wald Ziege typically retains high frequencies of the 
strong A and B alleles, producing milk suited to firm, lactic-curd cheeses and aged 
semi-hard tommes36. 

●​ Short- and Medium-Chain Fatty Acids: Caprine milk fat is rich in short- and 
medium-chain saturated fatty acids (SMFA: caproic C6:0, caprylic C8:0, and capric 
C10:0), which comprise up to 15–18% of total fatty acids (versus 5–8% in cow milk)37. 
These fatty acids possess low sensory thresholds; upon release by endogenous milk 
lipoprotein lipases during ripening, they impart the classic piquant, peppery finish of 
mature goat cheeses. 

Step-by-Step Production Protocol: Traditional Lactic Chèvre (Crottin Style) 

1.​ Milk Preparation: 10 liters of raw morning goat milk (  directly from milking) are 
filtered through scalded linen into an unreactive glazed earthenware or tinned copper 
pot24. 

2.​ Inoculation: 150 mL of cultured raw goat whey from the previous day's batch (containing 
active lactic acid bacteria: Lactococcus lactis subsp. cremoris and Lactococcus lactis 

subsp. lactis) is whisked into the milk. The milk is held at  for 90 minutes to 
initiate slow acidification. 



3.​ Coagulation: 3 to 4 drops of liquid animal rennet (extracted from dried, salted abomasa 
of milk-fed kids, macerated in a 5% saltwater brine) diluted in 20 mL of cold boiled water 
are stirred in gently for 60 seconds. The vessel is covered and held undisturbed at 

 for 24 hours. The coagulation is driven by acid precipitation ( ) 
supplemented by light enzymatic cleavage, creating a tender, gelatinous lactic curd layer 
submerged beneath clear, pale whey3. 

4.​ Ladling and Syneresis: The curd is not cut with wire knives. Instead, it is gently transferred 
into perforated earthenware or woven wicker molds (Faisselles) using a broad, 
perforated skimmer spoon (Käsekelle), depositing whole unbroken sheets of curd. The 

molds drain by gravity over 24 hours at , turned upside down once at the 12-hour 
mark. 

5.​ Salting and Ashing: The fresh cheeses (~120 g each) are unmolded and surface-salted 
using 2% finely ground dry sea salt mixed with pulverized, sterile hardwood charcoal ash 

(from fruitwood or beech). The alkaline charcoal ash ( ) neutralizes the 
high acidity of the cheese surface, creating an optimal microenvironment for the 
progressive colonization of Geotrichum candidum and Penicillium camemberti, which 
form an ivory-colored, wrinkled, and velvet rind over 10 days of aging in an earth-walled 

ripening cellar ( , 85% RH). 
Ovine Milk Biochemistry and Hard Cheesemaking Dynamics 
Ovine milk contains nearly twice the macronutrient density of bovine or caprine milk: 

●​ Total solids: 18.0% to 20.5% (compared to 12.0% in cow milk)3. 
●​ Butterfat: 6.5% to 8.5%21. 
●​ Total Protein: 5.5% to 6.5% (with casein accounting for 4.5–5.0%)21. 

Predicting firm cheese yields uses the modified Van Slyke and Price equation3: 

 
Where: 

●​  = Milk fat percentage (e.g., )3. 

●​  = Fat recovery factor (typically  in ovine processing)3. 

●​  = Casein percentage ( )3. 

●​  = Casein recovery factor ( )3. 

●​  = Target moisture of aged cheese (  for a firm Brandenburg-style Pecorino / 



Mögliner Schafskäse)3. 

Calculating cheese yield (  in kg per 100 kg milk): 

 
Ovine milk consistently delivers an 18% to 22% fresh cheese yield (compared to 9.5% to 10.5% 
for cow milk)3. The dense casein matrix locks in substantial quantities of fat, yielding a firm, 
golden, and sliceable curd that undergoes extensive lipolysis and proteolysis during 6 to 18 
months of cellar aging, generating umami notes driven by crystalline free glutamic acid and 
tyrosine pockets3. 
The residual sweet whey from ovine cheesemaking remains rich in soluble serum albumin and 

-lactoglobulin; when heated to , these whey proteins thermally co-precipitate to 
yield sweet ovine Ricotta (Ziger)3. 
Culina of Lamb, Mutton, and Caprine Meats 
The utilization of the entire carcass reflects traditional whole-animal gastronomy: 

●​ Kid Meat (Zicklein / Capretto): Low in intramuscular lipid, rich in moisture, and 
characterized by a delicate collagen matrix34. Shoulders and rib loins require high-heat, 
wood-fired dry roasting with fat basting (lard or bacon barding) to prevent desiccation, 
seasoned with alliums, lovage (Levisticum officinale), and sweet marjoram. 

●​ Spring Lamb (Skudde & RPL, 4–6 months): Meat contains tender muscular fibers and a 
favorable balance of monounsaturated fatty acids17. Primals (leg /Keule, saddle /Rücken) 
are cooked rare to medium-rare over charcoal embers to an internal core temperature of 

. 
●​ Mature Mutton (Hammelfleisch, wethers and ewes 2–6 years): Mutton fat possesses an 

elevated melting point ( ), driven by high concentrations of saturated stearic 
acid (C18:0) and palmitic acid (C16:0). If served lukewarm, this fat solidifies on the palate, 
producing a waxy mouthfeel. 

Mutton cuts are divided and cooked according to collagen cross-linking density: 
●​ Collagen-Dense Primals (Neck, Shank, Shoulder, Flank): High heat converts insoluble, 

mature collagen cross-links into soluble gelatin, a hydrolysis reaction requiring 

temperatures of  sustained over 4 to 6 hours in an acidic braising medium 
(dark beer, reduced stock, fermented cider, or verjuice). The acidity lowers the thermal 
shrinkage temperature of the collagen fibers, preventing myofibrillar toughening while 
rendering the connective tissue into a rich, lip-coating sauce. 

●​ Spicing and Aromatics: To balance the gamey notes of volatile branched-chain fatty acids 
(MOA and MNA), mutton preparation utilizes traditional North German and Brandenburg 



garden botanicals: crushed juniper berries (Juniperus communis), savory (Satureja 
hortensis), wild thyme (Thymus serpyllum), horseradish (Armoracia rusticana), and dried 
rowanberries (Sorbus aucuparia). 

●​ Tallow Rendering: Visceral and perirenal fat (suet) is rendered in copper cauldrons with 
water and salt, strained through linen, and cast into cakes of hard, clean tallow 
(Schafstalg / Unschlitt), which functions as a lubricant for wooden cart hubs, an 
ingredient in tallow candles, or a leather dressing24. 

12. Fiber Valorization: Raw Fleece to Textile 
Wool is an industrial and household raw material for non-synthetic winter outerwear, felted 
boot insulation, and structural bedding39. 

 

 
 
Wool Scouring Chemical Sequence:​
Greasy Raw Fleece ──► Lukewarm Water Soak (35–40°C) ──► Suint dissolves into 
natural potassium soap.​
Alkaline Lant Bath (45–50°C) ──► Ammonium carbonate saponifies waxy lanolin esters 
(melting pt 38–44°C).​
Two-Stage Lukewarm Rinse ──► Cold River Water Rinse ──► Shade Rack Drying 
(Retains 1–2% natural lanolin).​
 

Fleece Characteristics of Native Breeds 
●​ Skudde Fleece: A mixed fleece (Mischwolle) yielding 1.5 to 2.5 kg16. The fine, crimped 

underwool provides exceptional thermal insulation when spun as a woolen yarn, while the 
long, straight guard hairs supply outer shed surfaces that repel rain. 

●​ Rauhwolliges Pommersches Landschaf: A coarse, lustrous mixed-fleece yielding 3.5 to 
5.0 kg16. The fibers exhibit a broad, regular crimp, minimal kemp, and high tensile 
strength40. The staple length is long (100 to 180 mm), making it well-suited for 
comb-spinning into smooth, hard-wearing worsted yarn (Kammgarn) for weaving coats, 
blankets, and trousers, as well as dense wet-felting applications for cold-weather boots. 

Low-Tech Scouring Chemistry: Lant and Wood Ash Lye 
Freshly shorn wool ("greasy wool") contains 30% to 50% non-fiber impurities by weight: suint 
(dried, water-soluble sheep perspiration consisting primarily of potassium salts of fatty acids), 
sand and dust, and lanolin (a complex mixture of high-molecular-weight cholesterol esters and 
fatty acid waxes secreted by the sebaceous glands)39. Lanolin has a melting point of 

; cold water cannot remove it39. 
Scouring Protocol: 

1.​ Steeping Bath: The fleece is gently skirted (removing soiled dung tags and coarse neck 



wool) and immersed in lukewarm water ( ) for two hours39. The water-soluble 
suint dissolves, releasing natural potassium soaps that initiate mild grease 
emulsification39. 

2.​ The "Lant" Fermentation Scour: In the complete absence of manufactured detergents, 
the historic cleaning agent is Lant—stale human or animal urine aged for several weeks in 
sealed earthen casks39.​
Bacterial urease enzymes hydrolyze the natural urea into ammonium carbonate39:​

​

Ammonium carbonate acts as a mild, volatile alkaline scouring agent ( ) 
that saponifies the free fatty acids of the lanolin without damaging the disulfide cystine 
bonds of the structural keratin fiber39. The wool is agitated gently in a warm lant bath (1 

part aged lant : 2 parts warm water, maintained strictly at ). Boiling or violent 
mechanical churning of wool at high temperatures must be avoided; excessive heat and 
friction interlock the microscopic scales of the cuticular cells, causing irreversible felting 
(Verfilzung)39. 

3.​ The Wood Ash Alternative: Alternatively, a clear lixivium (potash lye) is prepared by 
leaching cold water through clean, white hardwood ashes (birch, beech, or oak), yielding 

potassium carbonate ( )39. The lye is diluted to a mild, silky feel ( ) 

and heated to  to dissolve grease39. 
4.​ Rinsing and Drying: The fleece is transferred through two successive clean lukewarm 

water baths and one final cold rinse in running stream water, then spread across raised 
wicker racks in the shade to dry39. 

The dried, clean fleece retains approximately 1% to 2% residual lanolin, which keeps the wool 
supple, water-repellent, and easy to draw during carding and spinning39. 

13. Micro-Farm and Village-Scale Agrosystemic Herd 
Modeling 
Integrating small ruminants into a self-sufficient domestic household and an expanding 
300-person agrarian community requires accurate land-use allocations and organized labor 
division1. 

 

 
 



Land Architecture (4.5 ha Total Footprint):​
2.0 ha Rotational Summer Pasture (Divided into 8 paddocks; spelled 60 days).​
1.8 ha Conserved Meadow Hay (Single scythe cut yields ~4.3 t field-cured hay).​
0.7 ha Coppice Agroforestry / Hedgerows (Yields 1,400 tree hay sheaves).​
 

Smallholding Micro-Model: 4 Goats and 6 Sheep 
●​ Household Baseline: Sustaining a household of 4 with complete dairy self-sufficiency, 

supplemental meat, wool garments, and arable soil fertilization1. 
●​ Livestock Inventory: 
○​ 4 Dairy Does: 2 BDE, 2 TWZ15. 
○​ 6 Breeding Ewes: 3 RPL, 3 Skudden16. 
○​ 1 Shared / Borrowed Breeding Buck & Ram (or community sire access)25. 
○​ Offspring: ~6–8 dairy kids and ~8–10 lambs born annually15. 

Annual Land Allocation Budget (25 to 40 Bodenpunkte Arenosols) 
●​ Summer Grazing Pasture (150-day active rotation): 

○​ Daily herd pasture intake: . 
○​ Available harvestable forage yield on improved sandy multispecies sward: 

 (accounting for a safe 50% grazing harvest efficiency to maintain 
the 7-cm residual root buffer)2. 

○​ Pasture requirement: . Divided into an 8-paddock rotation system 

(minimum  dedicated to allow safe 40-to-60-day spelling windows)2. 
●​ Winter Feed Land Allocation: 
○​ Meadow Hay: 4.3 tons of field-cured hay required. At a conservative single-cut sandy 

meadow yield of , the smallholding requires 

 of conserved meadow1. 
○​ Silvopastoral / Browse Hedgerows: 1.4 tons of cured tree hay bundles. Sourced from 0.5 

to 0.7 ha of rotational coppice woods or 1,200 linear meters of dense perimeter field 
hedgerows. 

●​ Total Land Footprint for 10 Small Ruminants:  of marginal land. 
Labor Budget (Human Hours per Annum) 

●​ Daily Milking and Sanitation (2 Does in milk simultaneously for 280 days): 
○​ Morning and evening milking, strip-cup testing, teat dipping, equipment cleaning: 

. 
●​ Daily Husbandry and Winter Feeding: 
○​ Summer pasture moves, wattle hurdle relocation, water fetching: 

. 



○​ Winter deep-pack feeding, hay tossing, water trough thawing: 

. 
●​ Podiatric Care and Parasite Auditing (Every 6 weeks): 

○​ 10 head . 
●​ Haymaking and Tree Hay Harvest (Intensive Seasonal Pulse): 

○​ Scything, tedding, frame hanging, loft hauling ( ): . 

○​ Coppice cutting, binding, and hanging 1,400 tree hay sheaves: . 

●​ Kidding, Lambing, and Parturition Monitoring (Spring pulse): . 
●​ Shearing, Wool Scouring, and Butchery: 

○​ Hand-shearing 6 sheep, skirt/scour fleece: . 
○​ Humane dispatch, skinning, hanging, and primal cutting (12 market lambs/kids + 2 cull 

adults): . 

●​ Total Smallholding Labor:  (averaging 2.76 hours/day, distributed 
across the family). 

Macro-Model: Community Integration for 300 People 
Scaling this production model to an autarkic community of 300 people requires integrating 
pastoralism with the village crop rotation1: 

 

 
 
Village Scale Agrosystem Integration (Thaer-Koppe Paradigm):​
Outer Marginal Commons (Pine Heaths, Sands, Scrub) ──► Daytime Herding by 
Gemeindeschäfer​
                                                              │​
                                                              ▼​
Arable Infields (Fallow Strips for Rye & Potatoes)  ──► Night Folding in Mobile Wattle Pens 
(Pferchrecht)​
                                                              │​
                                                              ▼​
Nutrient Accumulation: ~40 t/ha Fresh Sheep/Goat Manure ──► Closes Arenosol Humus 
Balance without Imports​
 

●​ Herd Demographics and Village Nutritional Quotas: 
○​ Milk Quota: 100 mL of whole small-ruminant milk equivalent per person per day 

(consumed as raw milk, aged hard cheese, or fresh chèvre)1 =  of net 



finished dairy output. 
○​ Total Dairy Herd: 45 to 50 lactating does (TWZ and BDE) yielding ~32,000 L gross, leaving 

ample allocations for kid suckling and cheese syneresis losses3. 
○​ Meat Quota: 10 to 12 kg of dressed sheep/goat meat per capita annually = 

 dressed carcass weight. 
○​ Total Breeding Ovine Flock: 150 to 160 breeding ewes (Skudde and RPL) producing ~220 

harvestable market lambs annually (at an average dressed carcass weight of 15–18 kg)16. 
●​ Total Community Small Ruminant Census: 
○​ 160 Breeding Ewes + 8 Sires. 
○​ 50 Milking Does + 3 Sires. 
○​ Total adult herd: ~220 head (expanding to 450+ head in spring during peak 

lambing/kidding). 
●​ Land Integration and the Pferchrecht Cycle: 
○​ The community cannot afford to pasture 220 small ruminants on prime arable infields. 
○​ Following the historical Möglin and Grunow models of Thaer and Koppe, the village flock 

is managed by professional communal shepherds (Gemeindeschäfer) using trained 
herding dogs (Altdeutsche Hütehunde) and folding carts (Schäferkarren)5. 

○​ Daylight Grazing (Gemeindehute): The herd ranges the outer perimeter: dry, acidic 
pine-heaths, powerline clearings, wetland riparian banks, and scrub forests, harvesting 
diffuse biomass that humans and arable crops cannot utilize directly. 

○​ Nighttime Penning (Nachtpferch): Every night from May through October, the flock is 
folded within a perimeter of 120 interconnected wattle hurdles erected on fallowed 
arable strips destined for next year’s winter rye or potato plots1. 

A flock of 220 adult small ruminants deposits approximately 350 kg of feces and 250 liters of 
nitrogen-rich urine per night across a 300-square-meter wattle pen. By advancing this folding 
pen across the fallow fields every two days, the shepherds concentrate 35 to 45 tons of raw 
sheep and goat manure per hectare onto the arable sand without the labor of carting, 
composting, and hauling manure packs from village barns, restoring the VDLUFA humus 
balance and driving cereal and potato yields1. 
 

Operational Domain Smallholding Scale (10 
Head: 4 Does, 6 Ewes) 

Village Communal Scale 
(220 Adult Head + 
Offspring) 

Gross Milk Harvest 
(L/year) 

~2,800 L (Liquid milk, 
chèvre, alpine tommes)3 

~32,000 L (Fresh milk, hard 
pecorino, aged tommes)3 

Finished Meat Output 
(kg/year) 

220–260 kg dressed 
carcass weight16 

3,200–3,600 kg dressed 
carcass weight16 



Raw Grease Wool Yield 
(kg/year) 

18–24 kg (Skudde and RPL 
combined)16 

480–600 kg industrial 
spinning fiber16 

Direct Pasture Footprint 
(ha) 

1.5 to 2.0 ha (Intensive 
8-paddock rotation)2 

45 to 60 ha (Communal 
outer sand-heaths & 
woodlands) 

Meadow Hay Footprint 
(ha) 

1.8 to 2.2 ha (Single scythe 
cut, 4.3 t hay)1 

40 to 50 ha (Dedicated 
communal floodplain/hay 
meadows) 

Tree Hay Sourcing 0.5 to 0.7 ha (Coppice 
woods or farm boundary 
hedges) 

12 to 15 ha (Integrated 
silvopastoral hedgerow 
networks) 

Annual Labor 
Commitment 

1,010 Human Hours 
(Distributed domestic 
chores) 

5,800 Human Hours (2 
full-time shepherds + 
seasonal teams) 

14. Operational Failure Modes, Diagnostic Indicators, 
and Plain Safety Hazards 
Operating a pastoral livestock system in the complete absence of industrial inputs exposes the 
operation to distinct biological failure modes and direct human hazards. 
Three Primary Systemic Failure Modes 
1. Pregnancy Toxemia / Starvation Ketosis (Trächtigkeitstoxikose) 

●​ Pathogenesis: In twin- and triplet-bearing does and ewes during the final 4 weeks of 
gestation, the volumetric expansion of the fetuses compresses the rumen, reducing dry 
matter intake capacity by 20% to 30%2. Simultaneously, the metabolic glucose demand 
of the fetal-placental units escalates exponentially. If the energy density of the forage is 
inadequate, the animal enters severe Negative Energy Balance (NEB)2. 

The dam mobilizes peripheral adipose reserves, flooding the liver with non-esterified fatty 
acids (NEFAs)2. The hepatic tricarboxylic acid (TCA) cycle is overwhelmed due to oxaloacetate 

depletion, shunting acetyl-CoA into the massive production of ketone bodies (acetoacetate, 
-hydroxybutyrate / BHBA, and acetone), inducing ketoacidosis, hepatic lipidosis, and 
neurological death2. 

●​ Detection & Early Diagnosis: 
○​ Separation from the flock, sluggish gait, and dull eyes. 
○​ Distinct sweet, fruity odor of acetone on the animal’s breath. 
○​ Neurological signs: Teeth grinding, muscle tremors, star-gazing (head held backward), 



and eventual blindness or recumbency. 
○​ Low-Tech Testing: Rothera’s nitroprusside reaction (testing a drop of clean urine or fresh 

milk on a porcelain dish with dry sodium nitroprusside; deep purple flash confirms high 
ketone excretion). 

●​ Correction Protocol: Drench immediately with 100 mL of an energetic glucogenic 
precursor: raw honey or birch-syrup mixed with glycerol, administered twice daily 
alongside active manual walking to stimulate ruminal motility. Provide access to palatable, 
high-protein tree hay (willow or ash)23. 

2. Parasitic Haemonchosis Catastrophe 
●​ Pathogenesis: A population explosion of Haemonchus contortus occurring during warm, 

wet summer conditions. Each adult female worm consumes up to 0.05 mL of blood per 
day directly from the abomasal wall. An internal burden of 2,000 to 5,000 worms 
extracts 100 to 250 mL of blood daily from a small ruminant possessing a total vascular 
pool of only 3 to 4 liters, causing anemia, hypovolemia, and death. 

●​ Detection & Early Diagnosis: 
○​ Routine weekly FAMACHA ocular mucosa scoring shifts rapidly from Grade 2 to Grade 4 

or 5 across multiple herd members. 
○​ Absence of diarrhea: Haemonchus causes blood loss, not scouring; feces remain hard, 

pelletized, and misleadingly normal. 
○​ Submandibular edema ("bottle jaw"): Fluid transudation beneath the jaw caused by 

severe hypoalbuminemia (loss of plasma oncotic pressure). 
○​ Rapid exhaustion: Animals lag behind during daily walks and collapse when moved. 
●​ Correction Protocol: Isolate affected animals from the grazing platform immediately. 

Administer a concentrated high-tannin astringent drench: a decoction of green, 
immature walnut hulls (Juglans regia), dried oak bark (Quercus), and wormwood 
(Artemisia absinthium)22. Provide supportive iron nutrition (stinging nettle /Urtica dioica 
infusions) and move the remainder of the flock to tall, dry woody browse paddocks or 
rested forested tracts, leaving all ground grasses ungrazed for 75 days2. 

3. Epizootic Interdigital Foot Rot (Moderhinke) 
●​ Pathogenesis: Moisture accumulation on poorly drained paddocks or saturated 

deep-litter bedding macerates the interdigital skin, facilitating invasion by Dichelobacter 
nodosus and Fusobacterium necrophorum22. 

●​ Detection & Early Diagnosis: 
○​ Grazing on knees: Animals graze resting on their carpal joints to alleviate weight on the 

front hooves. 
○​ Flinching, head-bobbing lameness, and prolonged recumbency. 
○​ Characteristic putrid odor emanating from the hooves; detachment of the abaxial wall 

horn with necrotic white/gray exudate22. 
●​ Correction Protocol: Separate all affected animals from the flock. Execute radical hoof 

debridement of dead tissue under dry conditions, followed by daily walking through a 
10% solution of wood ash lye or wood-tar/resin poulticing22. Turn the healthy flock out 
onto dry, well-aerated sandy ridge pastures, spelling contaminated paddocks for a 



minimum of 21 days2. 
Plainly Stated Safety Hazards to Human Handlers 
Zoonotic Pathogens 

●​ Q Fever (Coxiella burnetii): C. burnetii is an intracellular bacterium that concentrates 
heavily in the placenta, amniotic fluid, and uterine discharge of infected sheep and goats 
during parturition, as well as in raw milk24. Transmission occurs through aerosol inhalation 
of dried birth fluids, dust, or ingestion of unpasteurized milk24. In humans, it induces 
severe acute flu-like illness, atypical pneumonia, and chronic fatal endocarditis.​
Precaution: Human handlers must wear a clean linen mask over the nose and mouth 
when assisting difficult births, clean all afterbirths, deep-bury contaminated bedding in 

quicklime or wood ash, and pasteurize milk at  for 30 minutes for vulnerable 
consumers24. 

●​ Brucellosis (Brucella melitensis): Causes Malta fever / undulant fever in humans, 
characterized by chronic recurring fevers, severe joint arthritis, and osteomyelitis. 
Acquired via raw dairy products or broken skin contact with birth fluids. 

●​ Orf / Contagious Pustular Dermatitis (Parapoxvirus): Causes painful, ulcerative lesions on 
human hands and wrists following contact with pustules on the muzzles of nursing kids or 
lambs.​
Precaution: Handlers must wear intact boiled-leather or oiled-canvas gloves when 
managing scouring or pustule-bearing animals. 

●​ Listeriosis (Listeria monocytogenes): Present in spoiled, high-pH winter silage or 
decomposing damp hay packs2. Ingested via unpasteurized dairy, causing encephalitis, 
meningitis, and spontaneous abortions in pregnant women. 

Direct Physical Hazards 
●​ Sire Aggression: Mature bucks and rams (weighing 70 to 100 kg) display aggressive 

territorial behavior during the autumn rutting season15. Rams charge and strike from a 
distance, targeting the human knee or pelvis with sufficient blunt concussive force to 
shatter patellas or rupture femoral arteries; bucks rear up on their hind legs and drop 
downward, utilizing the sharp cutting edges of their horn ridges to cause deep facial, 
neck, or thoracic lacerations. Handlers must carry a stout ash or oak shepherd’s crook 
(Schäferschippe) at all times, maintain eye contact, and never turn their back on a mature 
sire42. 

●​ Scythe and Blade Lacerations: Manual haymaking and butchery rely on continuous hand 
maintenance of razor edges via daily hammer peening (Dengeln) and whetstone honing 
(Wetzstein). A scythe stroke redirected by a buried stone on sandy terrain can amputate 
ankle tendons or sever the lower saphenous veins. Scything requires protective 
boiled-leather gaiters on the forward leg and maintaining a minimum 5-meter safety 
radius between mowers working in staggered teams. 

●​ Deep Litter and Manure Pit Asphyxiation: When clearing out deep-pack bedding 
(Matratzenstreu) that has accumulated beneath the herd over the 215-day winter, the 
disturbance of anaerobic bottom layers releases concentrated pockets of toxic hydrogen 



sulfide ( ) and methane ( ). Handlers must ensure maximum transverse barn 
ventilation (opening all doors and gable louvers) for a minimum of 2 hours before 
entering, avoiding working alone inside enclosed, low-ceiling manure storage pits. 

Works cited 

1.​ 117 Minimum Acreage For Family Sustenance.pdf 
2.​ 43 Dual-Purpose Cattle Nutrition Plan.pdf 
3.​ 128 Heritage Cow Milk Yield Conversion.pdf 
4.​ Gehölzfutter - eine neue Quelle für die ökologische Tierernährung, 

https://literatur.thuenen.de/digbib_extern/bitv/zi035489.pdf 
5.​ Über Albrecht D. Thaer - Oderbruchpavillion, 

https://archiv.oderbruchmuseum.de/thaer/ 
6.​ Grunow (Oberbarnim) - Wikipedia, 

https://de.wikipedia.org/wiki/Grunow_(Oberbarnim) 
7.​ Landwirtschaftliche Akademie Möglin - Wikipedia, 

https://de.wikipedia.org/wiki/Landwirtschaftliche_Akademie_M%C3%B6glin 
8.​ Frankenfelde - Möglin - Fördergesellschaft Albrecht Daniel Thaer e.V., 

https://www.albrecht-daniel-thaer.org/seite/317149/frankenfelde.html 
9.​ Geschichte zur Zucht des Merinofleischschafes, 

http://www.schaefereigeschichte.de/index.php/vortraege/18-geschichte-zur-zuc
ht-des-merinofleischschafes 

10.​3.2-Thaers Schriftwechsel, 
https://www.albrecht-daniel-thaer.org/seite/874390/schriftwechsel.html 

11.​Ernsthof (Oberbarnim) - Wikipedia, 
https://de.wikipedia.org/wiki/Ernsthof_(Oberbarnim) 

12.​Handbuch der mittelalterlichen und neueren Geschichte: Teil 1 Das, 
https://dokumen.pub/handbuch-der-mittelalterlichen-und-neueren-geschichte-t
eil-1-das-mittelalter-reprint-2019nbsped-9783486758030-9783486758023.html 

13.​Bibliographie Schäferei - Verein für Schäfereigeschichte, 
http://www.schaefereigeschichte.de/daten/Bibliographie.pdf 

14.​Schafe in der Landschaftspflege - Infodienst - Ländlicher Raum, 
https://lr.landwirtschaft-bw.de/,Lde/3650826_3651464_2305950_2316374_231644
6_2316449 

15.​Einheimische und gefährdete Ziegenrassen - Nutztierhaltung.de, 
https://www.nutztierhaltung.de/ziege/oekonomie/heimische-und-gefaehrdete-zie
genrassen/ 

16.​Beobachtungspopulationen beim Schaf - Nutztierhaltung.de, 
https://www.nutztierhaltung.de/schaf/oekonomie/einheimische-und-gefaehrdete-
schafrassen/beobachtungspopulationen-beim-schaf/ 

17.​Skudde - Slow Food Deutschland, 
https://www.slowfood.de/was-wir-tun/projekte-aktionen-und-kampagnen/arche-
des-geschmacks/die_arche_passagiere/skudde 

18.​Ziegenrassen - Zootier Lexikon, 

https://literatur.thuenen.de/digbib_extern/bitv/zi035489.pdf
https://archiv.oderbruchmuseum.de/thaer/
https://de.wikipedia.org/wiki/Grunow_(Oberbarnim)
https://de.wikipedia.org/wiki/Landwirtschaftliche_Akademie_M%C3%B6glin
https://www.albrecht-daniel-thaer.org/seite/317149/frankenfelde.html
http://www.schaefereigeschichte.de/index.php/vortraege/18-geschichte-zur-zucht-des-merinofleischschafes
http://www.schaefereigeschichte.de/index.php/vortraege/18-geschichte-zur-zucht-des-merinofleischschafes
https://www.albrecht-daniel-thaer.org/seite/874390/schriftwechsel.html
https://de.wikipedia.org/wiki/Ernsthof_(Oberbarnim)
https://dokumen.pub/handbuch-der-mittelalterlichen-und-neueren-geschichte-teil-1-das-mittelalter-reprint-2019nbsped-9783486758030-9783486758023.html
https://dokumen.pub/handbuch-der-mittelalterlichen-und-neueren-geschichte-teil-1-das-mittelalter-reprint-2019nbsped-9783486758030-9783486758023.html
http://www.schaefereigeschichte.de/daten/Bibliographie.pdf
https://lr.landwirtschaft-bw.de/,Lde/3650826_3651464_2305950_2316374_2316446_2316449
https://lr.landwirtschaft-bw.de/,Lde/3650826_3651464_2305950_2316374_2316446_2316449
https://www.nutztierhaltung.de/ziege/oekonomie/heimische-und-gefaehrdete-ziegenrassen/
https://www.nutztierhaltung.de/ziege/oekonomie/heimische-und-gefaehrdete-ziegenrassen/
https://www.nutztierhaltung.de/schaf/oekonomie/einheimische-und-gefaehrdete-schafrassen/beobachtungspopulationen-beim-schaf/
https://www.nutztierhaltung.de/schaf/oekonomie/einheimische-und-gefaehrdete-schafrassen/beobachtungspopulationen-beim-schaf/
https://www.slowfood.de/was-wir-tun/projekte-aktionen-und-kampagnen/arche-des-geschmacks/die_arche_passagiere/skudde
https://www.slowfood.de/was-wir-tun/projekte-aktionen-und-kampagnen/arche-des-geschmacks/die_arche_passagiere/skudde


https://www.zootier-lexikon.org/saeugetiere-mammalia/paarzeher/horntraeger-b
ovidae/schaf-und-ziegenartige/hausziege-1699976120?highlight=WyJoYXVzemllZ
2UiXQ== 

19.​Assessing Environmental Effects upon Modeling the Individual, 
https://www.researchgate.net/publication/379053829_Assessing_Environmental_
Effects_upon_Modeling_the_Individual_Lactation_Curve_of_a_Local_Goat_Popula
tion_in_a_Pastoral_System 

20.​(PDF) Genetic diversity in German Pomeranian Coarsewool sheep, 
https://www.researchgate.net/publication/394479075_Genetic_diversity_in_Germ
an_Pomeranian_Coarsewool_sheep_and_the_possibility_of_breeding_for_maedi-
visna_resistance 

21.​Die beliebtesten Schafrassen in Deutschland | Josera Agrar, 
https://josera-agri.com/de/ratgeber/schaf/schafrassen-deutschland.html 

22.​63 Livestock Botanical Veterinary Manual.pdf 
23.​Bio-Tierhaltung in Bewegung - Storyblok, 

https://a.storyblok.com/f/319110/x/f9517a2f67/bioland-wissen_weide_2025.pdf 
24.​80 Traditional Dairy Processing Protocols.pdf 
25.​44 Bovine Reproduction And Herd Management.pdf 
26.​Lactation Curve and Persistency of Anatolian Buffaloes, 

https://www.tandfonline.com/doi/pdf/10.4081/ijas.2015.3679 
27.​Genetic variation of lactation curves in dairy sheep - ResearchGate, 

https://www.researchgate.net/publication/223193588_Genetic_variation_of_lactati
on_curves_in_dairy_sheep_A_Bayesian_analysis_of_Wood's_function 

28.​Online Journal of Animal and Feed Research - O.J.A.F.R, 
http://www.ojafr.ir/main/attachments/article/85/Booklet%20of%20OJAFR,%20Vol
ume%202,%20Issue%202,%20March%202012.pdf 

29.​Assessing Environmental Effects upon Modeling the Individual, 
https://pmc.ncbi.nlm.nih.gov/articles/PMC10967567/ 

30.​(PDF) Forage legumes rich in condensed tannins may increase n–3, 
https://www.researchgate.net/publication/277959515_Forage_legumes_rich_in_co
ndensed_tannins_may_increase_n-3_fatty_acid_levels_and_sensory_quality_of_la
mb_meat 

31.​Castration and slaughter age effects on panel assessment and, 
https://www.researchgate.net/publication/51781850_Castration_and_slaughter_ag
e_effects_on_panel_assessment_and_aroma_compounds_of_the_mestico_goat_
meat 

32.​Effects of Season and Industrial Processes on Volatile 4-Alkyl, 
https://www.researchgate.net/publication/324268286_Effects_of_Season_and_Ind
ustrial_Processes_on_Volatile_4-Alkyl-Branched_Chain_Fatty_Acids_in_Sheep_Mil
k 

33.​(PDF) Pastoral flavour in meat products from ruminants fed fresh, 
https://www.researchgate.net/publication/248333303_Pastoral_flavour_in_meat_p
roducts_from_ruminants_fed_fresh_forages_and_its_amelioration_by_forage_co
ndensed_tannins 

34.​Animal Welfare and Meat Production [2 ed.] 1845932153, 

https://www.zootier-lexikon.org/saeugetiere-mammalia/paarzeher/horntraeger-bovidae/schaf-und-ziegenartige/hausziege-1699976120?highlight=WyJoYXVzemllZ2UiXQ%3D%3D
https://www.zootier-lexikon.org/saeugetiere-mammalia/paarzeher/horntraeger-bovidae/schaf-und-ziegenartige/hausziege-1699976120?highlight=WyJoYXVzemllZ2UiXQ%3D%3D
https://www.zootier-lexikon.org/saeugetiere-mammalia/paarzeher/horntraeger-bovidae/schaf-und-ziegenartige/hausziege-1699976120?highlight=WyJoYXVzemllZ2UiXQ%3D%3D
https://www.researchgate.net/publication/379053829_Assessing_Environmental_Effects_upon_Modeling_the_Individual_Lactation_Curve_of_a_Local_Goat_Population_in_a_Pastoral_System
https://www.researchgate.net/publication/379053829_Assessing_Environmental_Effects_upon_Modeling_the_Individual_Lactation_Curve_of_a_Local_Goat_Population_in_a_Pastoral_System
https://www.researchgate.net/publication/379053829_Assessing_Environmental_Effects_upon_Modeling_the_Individual_Lactation_Curve_of_a_Local_Goat_Population_in_a_Pastoral_System
https://www.researchgate.net/publication/394479075_Genetic_diversity_in_German_Pomeranian_Coarsewool_sheep_and_the_possibility_of_breeding_for_maedi-visna_resistance
https://www.researchgate.net/publication/394479075_Genetic_diversity_in_German_Pomeranian_Coarsewool_sheep_and_the_possibility_of_breeding_for_maedi-visna_resistance
https://www.researchgate.net/publication/394479075_Genetic_diversity_in_German_Pomeranian_Coarsewool_sheep_and_the_possibility_of_breeding_for_maedi-visna_resistance
https://josera-agri.com/de/ratgeber/schaf/schafrassen-deutschland.html
https://a.storyblok.com/f/319110/x/f9517a2f67/bioland-wissen_weide_2025.pdf
https://www.tandfonline.com/doi/pdf/10.4081/ijas.2015.3679
https://www.researchgate.net/publication/223193588_Genetic_variation_of_lactation_curves_in_dairy_sheep_A_Bayesian_analysis_of_Wood's_function
https://www.researchgate.net/publication/223193588_Genetic_variation_of_lactation_curves_in_dairy_sheep_A_Bayesian_analysis_of_Wood's_function
http://www.ojafr.ir/main/attachments/article/85/Booklet%20of%20OJAFR,%20Volume%202,%20Issue%202,%20March%202012.pdf
http://www.ojafr.ir/main/attachments/article/85/Booklet%20of%20OJAFR,%20Volume%202,%20Issue%202,%20March%202012.pdf
https://pmc.ncbi.nlm.nih.gov/articles/PMC10967567/
https://www.researchgate.net/publication/277959515_Forage_legumes_rich_in_condensed_tannins_may_increase_n-3_fatty_acid_levels_and_sensory_quality_of_lamb_meat
https://www.researchgate.net/publication/277959515_Forage_legumes_rich_in_condensed_tannins_may_increase_n-3_fatty_acid_levels_and_sensory_quality_of_lamb_meat
https://www.researchgate.net/publication/277959515_Forage_legumes_rich_in_condensed_tannins_may_increase_n-3_fatty_acid_levels_and_sensory_quality_of_lamb_meat
https://www.researchgate.net/publication/51781850_Castration_and_slaughter_age_effects_on_panel_assessment_and_aroma_compounds_of_the_mestico_goat_meat
https://www.researchgate.net/publication/51781850_Castration_and_slaughter_age_effects_on_panel_assessment_and_aroma_compounds_of_the_mestico_goat_meat
https://www.researchgate.net/publication/51781850_Castration_and_slaughter_age_effects_on_panel_assessment_and_aroma_compounds_of_the_mestico_goat_meat
https://www.researchgate.net/publication/324268286_Effects_of_Season_and_Industrial_Processes_on_Volatile_4-Alkyl-Branched_Chain_Fatty_Acids_in_Sheep_Milk
https://www.researchgate.net/publication/324268286_Effects_of_Season_and_Industrial_Processes_on_Volatile_4-Alkyl-Branched_Chain_Fatty_Acids_in_Sheep_Milk
https://www.researchgate.net/publication/324268286_Effects_of_Season_and_Industrial_Processes_on_Volatile_4-Alkyl-Branched_Chain_Fatty_Acids_in_Sheep_Milk
https://www.researchgate.net/publication/248333303_Pastoral_flavour_in_meat_products_from_ruminants_fed_fresh_forages_and_its_amelioration_by_forage_condensed_tannins
https://www.researchgate.net/publication/248333303_Pastoral_flavour_in_meat_products_from_ruminants_fed_fresh_forages_and_its_amelioration_by_forage_condensed_tannins
https://www.researchgate.net/publication/248333303_Pastoral_flavour_in_meat_products_from_ruminants_fed_fresh_forages_and_its_amelioration_by_forage_condensed_tannins


https://dokumen.pub/animal-welfare-and-meat-production-2nbsped-1845932153
-9781845932152.html 

35.​Effects of Farming System on the Rheological Behavior of Rennet, 
https://www.mdpi.com/2304-8158/14/8/1316 

36.​(PDF) Effects of αs1-casein (CSN1S1) and κ-casein (CSN3, 
https://www.researchgate.net/publication/49737047_Effects_of_as1-casein_CSN1
S1_and_k-casein_CSN3_genotypes_on_milk_coagulation_properties_in_Murciano
-Granadina_goats 

37.​Effects of diet on casein and fatty acid profiles of milk from goats, 
https://scispace.com/pdf/effects-of-diet-on-casein-and-fatty-acid-profiles-of-mi
lk-2x0co1zygg.pdf 

38.​(PDF) Relation Between αS1-Casein Content and Coagulation, 
https://www.researchgate.net/publication/281700447_Relation_Between_aS1-Cas
ein_Content_and_Coagulation_Properties_of_Milk_from_Swedish_Dairy_Goats 

39.​Scouring (textiles) - Wikipedia, https://en.wikipedia.org/wiki/Scouring_(textiles) 
40.​Schafrassen - Zootier Lexikon, 

https://www.zootier-lexikon.org/saeugetiere-mammalia/paarzeher/horntraeger-b
ovidae/schaf-und-ziegenartige/hausschaf-rassen 

41.​Organ der Landsmannschaft Ostpreußen, 
https://archiv.preussische-allgemeine.de/1963/1963_04_06_14.pdf 

42.​LUDWIGSBURGER GESCHICHTSBLÄTTER, 
https://regionalia.blb-karlsruhe.de/files/19991/BLB_Ludwigsburger_Geschichtsbla
etter_2011.pdf 

43.​Schafhaltung und Schäfer in Zentraleuropa bis zum Beginn des 20, 
https://www.digi-hub.de/viewer/fullscreen/BV047244029/212/ 

https://dokumen.pub/animal-welfare-and-meat-production-2nbsped-1845932153-9781845932152.html
https://dokumen.pub/animal-welfare-and-meat-production-2nbsped-1845932153-9781845932152.html
https://www.mdpi.com/2304-8158/14/8/1316
https://www.researchgate.net/publication/49737047_Effects_of_as1-casein_CSN1S1_and_k-casein_CSN3_genotypes_on_milk_coagulation_properties_in_Murciano-Granadina_goats
https://www.researchgate.net/publication/49737047_Effects_of_as1-casein_CSN1S1_and_k-casein_CSN3_genotypes_on_milk_coagulation_properties_in_Murciano-Granadina_goats
https://www.researchgate.net/publication/49737047_Effects_of_as1-casein_CSN1S1_and_k-casein_CSN3_genotypes_on_milk_coagulation_properties_in_Murciano-Granadina_goats
https://scispace.com/pdf/effects-of-diet-on-casein-and-fatty-acid-profiles-of-milk-2x0co1zygg.pdf
https://scispace.com/pdf/effects-of-diet-on-casein-and-fatty-acid-profiles-of-milk-2x0co1zygg.pdf
https://www.researchgate.net/publication/281700447_Relation_Between_aS1-Casein_Content_and_Coagulation_Properties_of_Milk_from_Swedish_Dairy_Goats
https://www.researchgate.net/publication/281700447_Relation_Between_aS1-Casein_Content_and_Coagulation_Properties_of_Milk_from_Swedish_Dairy_Goats
https://en.wikipedia.org/wiki/Scouring_(textiles)
https://www.zootier-lexikon.org/saeugetiere-mammalia/paarzeher/horntraeger-bovidae/schaf-und-ziegenartige/hausschaf-rassen
https://www.zootier-lexikon.org/saeugetiere-mammalia/paarzeher/horntraeger-bovidae/schaf-und-ziegenartige/hausschaf-rassen
https://archiv.preussische-allgemeine.de/1963/1963_04_06_14.pdf
https://regionalia.blb-karlsruhe.de/files/19991/BLB_Ludwigsburger_Geschichtsblaetter_2011.pdf
https://regionalia.blb-karlsruhe.de/files/19991/BLB_Ludwigsburger_Geschichtsblaetter_2011.pdf
https://www.digi-hub.de/viewer/fullscreen/BV047244029/212/

	Dual-Purpose Caprine and Ovine Husbandry on Marginal Arenosols: Pastoral Agronomy, Veterinary Mechanics, and Artisanal Processing in Berlin-Brandenburg 
	1. Geo-Climatic Constraints and Historical Husbandry on Brandenburg Arenosols 
	2. Breed Selection and Morpho-Physiological Adaptations for the Dual-Purpose Smallholding 
	Thüringer Wald Ziege (TWZ) 
	Bunte Deutsche Edelziege (BDE) 
	Skudde 
	Rauhwolliges Pommersches Landschaf (RPL) 

	3. Coppice Agro-Architecture: Housing, Yard Infrastructure, and Low-Tech Enclosures 
	Silvicultural Selection for Subterranean Durability 
	Low-Tech Structural Design: The Deep-Litter Barn (Tiefstall) 
	Non-Industrial Fencing Mechanics and Enclosure Systems 
	Modular Wattle Hurdles (Flechtwerkhürden) 
	Cleft Pale Fencing (Staketenzaun) 
	Dead Hedges (Benjeshecken) 


	4. Forage Ecology, Browse Physiology, and Agroforestry Integration on Marginal Sands 
	Carrying Capacity and Pasture Dynamics 
	Digestive Biology: Concentrate Selectors vs. Roughage Grazers 
	Goats as Intermediate Concentrate Selectors 
	Sheep as Intermediate Roughage Grazers 

	Tree Hay Production (Laubheu / Schneiteln) 

	5. Quantitative Winter Feed Budgeting: Hay, Tree Hay, and Biomass Mass-Balance (215-Day Winter) 
	Dry Matter Intake (DMI) Dynamics and Mass-Balance Calculations 
	Feed Refusal, Wastage, and Moisture Compensation 
	Ration Allocation Strategy: Meadow Hay vs. Tree Hay (Laubheu) 
	Traditional Harvesting and Drying Protocols Without Fossil Machinery 

	6. Reproductive Management, Breeding Cycles, and Low-Technology Obstetric Protocols 
	Reproductive Dynamics of Small Ruminants 
	Non-Hormonal Synchronization: The "Buck and Ram Effect" 
	Gestation, Parturition, and Obstetric Intervention 
	Obstetric Biomechanics and Dystocia Management 

	Neonatal Care, Pinocytosis, and Colostrum Dynamics 

	7. Lactation Kinetics and Wood's Gamma Curve Modeling 
	Wood's Incomplete Gamma Function 
	Empirical Breed Parameterization (Forage-Only Arenosol Management) 
	Annual Flock Dairy Balance (4 Does + 6 Ewes) 
	Drying-Off and Seasonal Production Sequence 

	8. Hand-Milking Biomechanics, Udder Health, and Low-Tech Dairy Sanitation 
	Biomechanics of Non-Traumatic Hand-Milking 
	Subclinical Mastitis Screening: The California Mastitis Test (CMT) 
	Ethnoveterinary Pre- and Post-Milking Teat Dips 
	Dairy Sanitation and Non-Electric Milk Cooling 

	9. Low-Input Podiatry and Non-Anthelmintic Parasite Epidemiology 
	Claw Anatomy and Trimming Protocol 
	Infectious Pododermatitis (Moderhinke / Contagious Foot Rot) 
	Non-Chemical Gastrointestinal Nematode (GIN) Epidemiology 
	Targeted Selective Treatment (TST) Surveillance 
	Agronomic and Grazing Cycle Interventions 


	10. Terminal Harvest, Humane Slaughter, and Anatomical Breakdown 
	Dispatch and Exsanguination Physics 
	Anatomical Processing Differences from Cattle and Pigs 
	Scent Glands, Taint Prevention, and the Chemistry of "Buck Musk" 
	Carcass Hanging, Rigor Mortis, and Preventing Cold Shortening 

	11. Gastronomic Science: Milk Chemistry, Artisanal Cheesemaking, and Culina of Ovine/Caprine Meats 
	Caprine Milk Biochemistry and Cheesemaking Dynamics 
	Step-by-Step Production Protocol: Traditional Lactic Chèvre (Crottin Style) 

	Ovine Milk Biochemistry and Hard Cheesemaking Dynamics 
	Culina of Lamb, Mutton, and Caprine Meats 

	12. Fiber Valorization: Raw Fleece to Textile 
	Fleece Characteristics of Native Breeds 
	Low-Tech Scouring Chemistry: Lant and Wood Ash Lye 

	13. Micro-Farm and Village-Scale Agrosystemic Herd Modeling 
	Smallholding Micro-Model: 4 Goats and 6 Sheep 
	Annual Land Allocation Budget (25 to 40 Bodenpunkte Arenosols) 
	Labor Budget (Human Hours per Annum) 

	Macro-Model: Community Integration for 300 People 

	14. Operational Failure Modes, Diagnostic Indicators, and Plain Safety Hazards 
	Three Primary Systemic Failure Modes 
	1. Pregnancy Toxemia / Starvation Ketosis (Trächtigkeitstoxikose) 
	2. Parasitic Haemonchosis Catastrophe 
	3. Epizootic Interdigital Foot Rot (Moderhinke) 

	Plainly Stated Safety Hazards to Human Handlers 
	Zoonotic Pathogens 
	Direct Physical Hazards 
	Works cited 




