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      Introduction


      A HISTORY


      

         Perhaps it is a coincidence that wine-growing seems to be as old as man’s knowledge that the moon influenced plant growth.

         The first written evidence of both comes from the Greek poet Hesiod, in his two poems Works and Days and Theogony. Writing in the late eighth century BC – some 4,000 years after the first recorded evidence of agriculture dating to 12,000 BC – Hesiod advised that grapes for wine should be harvested and then dried before pressing. At that time, wine was stored in

         clay jars, so by drying the grapes, their sugars would be more concentrated, leaving a wine high enough in alcohol for any

         unfermented (residual) sugar left in it not to re-ferment. Hesiod also stipulated that wine be made according to a sign from

         the sky:1

      


      When Orion and the Dog Star move


      Into the mid-sky, and Arcturus sees


      The rosy-fingered dawn.


      Hesiod’s writings are the first documented attempt at directing farmers to follow a “star” or a cosmic calendar for different

         crops. Arcturus is a brilliant orange star in the constellation of Boötes (the Herdsman), while Hesiod’s “Dog Star” was Sirius,

         the brightest star in the sky. The Ancient Greeks cast Sirius as the welcome “scorcher” of the ripening crops, due to its

         annual re-appearance in the morning sky in early summer, while to contemporary Egyptians Sirius symbolized the new year, and

         with it the annual rising of the Nile for the watering of crops.

      


      However, when Hesiod linked the earthly activity of wine-growing with the ethereal realm of the heavens, he had more than

         just good farming practice in mind. Ancient Greek beliefs linked observable realities with the spiritual, too. For societies

         to sustain themselves the cycle of life and death had to be complemented by rebirth too, and the 

         vine came to play a symbolically crucial part in Greek, and later Roman, culture, thanks to its capacity to transform itself

         from an apparent death in winter, when its canes were leafless, to vigorous regrowth and fruitfulness from spring to autumn.

         From Hesiod’s time onwards, the spread of the wine grape vine and the development of man’s spiritual and symbolic needs became

         inextricably linked. Wine’s alcoholic effect freed man’s imagination, while its mineral-rich liquid sustained the body.

      


      The oldest remains of wine production are the acid and tannin residues on the insides of a Neolithic wine jar (amphora) found

         in the Iranian Zagros Mountains and dated to c.5,000 BC. By Hesiod’s time, the grapes used in wine production would have come from the Vitis vinifera or “wine-bearing” species of Eurasian vines. This is one of only two grape varieties that has proved suitable for wine production,

         due to its intensely sugar-rich berries.2 Its origins date back 55 to 65 million years, to fossilised remains of vine leaves and seeds. Climatic changes over the two

         million years preceding the eighth century BC had seen the Eurasian vine genus Vitis divide into separate sub-species, like euvitis in Europe and muscadinia in North America.

      


      In Wine and the Vine, An Historical Geography of Viticulture and the Wine Trade, Tim Unwin points out that it is,

      


      … remarkable that, despite the wide global distribution of species belonging to the genus Vitis, its use for wine production was so limited until the early modern period. Thus, no alcoholic beverage made from the grapes

            of vines appears to have been produced in the Americas before the arrival of Europeans in the sixteenth century, although

            numerous species of Vitis were to be found there.


      Was this simply due to fact that Vitis vinifera vine varieties such as those now known as Pinot, Cabernet, and Chardonnay make the best-tasting wines? Unwin thinks that

         other, more complex, factors are involved. The fact that wine-growing using Vitis vinifera developed in Eurasia while none of the other thousands of Vitis species became widely used for wine production, suggests to him that,

      


      The cultivation of vines and the origin of wine was not purely a result of the natural distribution of this particular [vine]

            genus. Instead, it is likely 

            that it is closely related to social, economic, and ideological structures which emerged in the Caucasus and northern Mesopotamia

            [Syria] in prehistoric times.


      Unwin goes on to say,


      The origin of viticulture and wine production can be interpreted as part of the development of a particular religious and

            ideological conscience that emerged in, and later spread from, the mountainous region near the borders of the modern states

            of Iraq, Syria, Iran, [what became] the USSR, and Turkey [and it was] in this region that wine production first came to achieve

            major symbolic and economic significance.


      His theory is supported by evidence that at the end of the fourth millennium BC, wine was used in both Mesopotamia (Tigris-Euphrates Valley) and Egypt (Nile Valley) for social celebration, religious sacrifice,

         and personal satisfaction. Wine containers in the Egyptian tomb of King Tutankhamen (c.1,300 BC) are inscribed with the same vintage, vineyard, winemaker, and wine style details one would find on a modern wine label.

      


      Wine drew its symbolic power as much from its unique ability to live on in bottle even after the vine had “died” in winter

         and lost its leaves, as from its alcoholic effect in raising, and depressing, the human spirit. If Karl Marx’s later observation

         that “religion is the opiate of the people” is true, then at this stage of human development wine was the opiate of religion,

         evidenced by the emergence of wine cults, like the Greek cult of Dionysus in the sixth century BC, and the Roman cult of Bacchus from the second century BC.4

      


      The collapse of the western Roman Empire from the late fourth century onwards brought the Dark Ages. The survival of wine-growing

         during this time, under Christian emperors such as Charlemagne (c.742–814), has been hotly debated. Some historians view wine’s

         survival as a product of its new symbolic role in communion as “the blood of Christ”;3 others argue that home winemakers rather than the Church kept the western European vineyard alive.

      


      What is undisputed however, is that two elements of wine production had changed. First, wine was no longer being made to be

         stored as it had 

         been in Rome or even under the Egyptians, but was being made for immediate consumption. The air-tight, clay urns of Rome that

         could be safely sealed had been replaced by wooden barrels that made wines age, and thus spoil quickly. At the same time,

         the institutionalization of organised religion meant man could no longer commune with the sky and its gods direct but had

         to use an intermediary in the form of the priesthood. This caused the second major change, with the production of wine for

         sacramental purposes becoming an economic driver. In local communities, such as those of Burgundy, Alsace, and the Mosel,

         the economy was heavily influenced by the monasteries, which controlled the vineyards and other aspects of rural life.

      


      The monks were keen to protect their direct line to God – so much so that the Roman Catholic Church placed the Italian mathematician

         and physicist Galileo (1564–1642) under the supervision of the Inquisition. His crime had been to use the first telescope

         (1609) to suggest a heliocentric solar system, a discovery that was irreconcilable with Biblical doctrine. It wasn’t until

         the seventeenth century that English physicist, scientist, and astronomer Isaac Newton (1642–1727) formulated his “Universal

         Law of Gravitation” published in his three-volume work Philosophiae Naturalis Principia Mathematica in 1687, which supported Galileo’s belief that the planets did indeed orbit the Sun.

      


      By this time, Europeans had conquered most of the New World, and Europe was undergoing an agricultural revolution. Wine production

         had become more commercially oriented, due to a host of new socioeconomic and geopolitical factors: the rise of populations

         and the cities, improved trade and communications links between markets, and bullion from the New World. A new, global economy,

         coupled with the rise of a middle class, transformed wine-producing regions such as Bordeaux, creating what are now some of

         the world’s most famous châteaux and turning the area into the world’s largest fine-wine region. Bordeaux became a glamourous

         addition to France’s more humdrum vineyards of Roman origin, either those along the Mediterranean coast or inland in areas

         like Cahors in southwest France, which Bordeaux cleverly sidelined.

      


      With the French Revolution (begun in 1789) came enlightenment, rationality, the development of natural science, and the secularization

         of (France’s) monastic lands – and thus vineyards – set against a backdrop of industrial revolution. Yet market forces, far

         from liberating wine from 

         its monastic shackles, created wine’s first ever series of crises. The very existence of wine-growing in Europe was threatened

         in the latter half of the nineteenth century by the phylloxera louse which attacked the roots of the vines, and fungal diseases

         such as downy and powdery mildew on the leaves. These had come from North America, and their appearance in Europe was a consequence

         of the rise in global trade not having been matched by anything other than an ignorance as regards proper quarantine procedures

         on imported vine stocks.

      


      Solutions were eventually found, such as contact sprays like sulphur dust, or copper sulphate mixed with slaked lime (Bordeaux

         Mixture) for the mildews, and grafting onto tolerant rootstocks for the phylloxera louse. But replanting was still ongoing

         by 1914 and the First World War; some Bordeaux vineyards were even left abandoned until after the Second World War, thanks

         first to the economic depression of the 1930s and then the austerity of the 1950s. Many vineyards, such as those in parts

         of Cahors in southwest France, northern French vineyards around Auxerre and Toul, and the Loire, were never replanted at all.

      


      After the world wars, population and social changes meant the pressure was on to make all types of farming – not just wine-growing

         – more efficient. War-time technology for tank building, chemical weapons, and explosives manufacture were utilized in peace

         time to make tractors, chemical insecticides, and fertilizers. The latter helped boost yields in soils no longer benefiting

         from weeds left to decompose naturally after hand hoeing, or from animal manure as the farm’s horses, mules, and oxen had

         been replaced by tractors.

      


      Advances in winemaking, such as an understanding of the nature of alcoholic fermentation by the Frenchman Louis Pasteur (1822–95)

         and of secondary, malolactic fermentation by lactic bacteria by Professor Jean Ribéreau-Gayon in 1930 meant that the nature

         of wine-growing and winemaking had completely changed.

      


      Science had been able to supply vines with exactly the nutrients they needed, after discoveries concerning the role of nitrogen,

         phosphorus, and potassium in plant growth by the so-called “father of agricultural chemistry”, Justis von Liebig (1803–73).

         These discoveries meant that there was increasingly less room left for a spiritual approach to wine-growing in the face of

         science and agribusiness, and even less need for guesswork in winemaking.

      


      WHO WAS RUDOLF STEINER?


      

         The Austrian scholar, architect, playwright, educator, and philosopher, Rudolf Steiner, was born in 1861 in Kraljevec, in

         what is now Slovenia but what was then part of the Austro-Hungarian Empire. Rudolf’s father, Johann, was telegraph operator

         and stationmaster on the newly constructed southern Austrian railway between Vienna and Trieste on the Adriatic Sea. His parents

         had moved from rural Kraljevec after they had been refused permission to marry by Count Hoyos, whom Rudolf’s mother, Franziska,

         had served as a maid and for whom Johann had worked, like his forefather, as a gamekeeper.

      


      In his early childhood in the Austrian countryside, Steiner grew up among peasants whose feudal way of life had remained unchanged

         for centuries. Even at that stage he felt a connection with the natural world around him, but also with an unseen, spiritual

         world that lay behind it, which he felt a need to explain or codify in some way. He felt he could see and hear this world,

         but not with physical eyes and ears. The trouble – and the challenge for Steiner – was in reconciling his almost clairvoyant

         ability to connect with the natural world, with the increasingly globalized world with which he came into contact every day

         via his father’s job on the railway in telegraphic communications. In a biography of Steiner, the author Henry Barnes has

         called this juxtaposition “an inner world of supersensible perception and an outer world of everyday experience”.5

      


      By his eighteenth birthday, Steiner had moved with his family closer to Vienna and began studying at the city’s Technical

         Institute. This was one of the foremost scientific universities in the world, and Vienna was a thriving cultural centre; but

         while outwardly Steiner was engaged in scientific study and mathematics, physics, and chemistry, inwardly his humanistic,

         spiritual side remained as strong as ever. This was a problem for him, as he felt he could not discuss his inner perceptions

         of the non-physical world.

      


      On one of his daily train rides into Vienna, a chance meeting with Felix Kogutski, a herb-gatherer who sold medicinal plants

         to the city’s pharmacies and the botanical department at the medical school, gave Steiner his first opportunity to talk as

         an adult with a like-minded person 

         about the spiritual aspect of reality. This was something the modern science Steiner had been studying failed to grasp, because

         it understood only what was dead. Steiner described Kogutski as representative of “an instinctive clairvoyance of an earlier

         era”.

      


      Steiner switched his studies from Vienna’s Technical Institute to the University of Rostock in Germany, where he read literature

         and philosophy, gaining a doctorate with his dissertation entitled “Truth and Knowledge”. Having published an introductory

         book called The Theory of Knowledge Implicit in Goethe’s World-Conception in 1886, Steiner was asked by the Grand Duchess Sophie of Saxony to edit the scientific writings of J. W. von Goethe (1749–1832).

         As well as being recognized as one of the world’s greatest poets, Goethe’s pioneering work in phenomenology and the organic

         sciences gave Steiner the bridge he sought between the unseen spiritual world and the seen physical world, as well as an opportunity

         to communicate this to others.

      


      The phenomenological approach introduced by Goethe proposed that through regular observation of the living plant, animal or

         other organism in all stages of growth, inner and outer pictures of its processes of movement and changes of form are developed.

         So rather than thinking about how nitrogen acts on plant growth, as physical chemistry asks us to do, we should think more

         of the “nitrogen process”. From 1890 to 1897 Steiner extended Geothe’s theory, working at the Goethe-Schiller archives in

         Weimar, Germany. This led to Steiner publishing his seminal philosophical work in 1894, The Philosophy of Freedom. Its anti-materialist thrust stated that humans become spiritually free only through the conscious activity of thinking.

      


      This was the basis of Steiner’s own theory of spiritual science, or “Anthroposophy”, from the Greek “anthropos” or “wisdom of man”. Steiner defined Anthroposophy as “a path of knowledge, to guide the Spiritual in the human being to

         the Spiritual in the universe”, and he founded the Anthroposophical Society in 1913.6 Members of the Anthroposophical Society aimed to become “more human” by becoming more conscious and deliberate, using meditation,

         observation, and openness to reach higher levels of consciousness.

      


      

         The practical results of Anthroposophy cover many fields, of which Biodynamics is one. Others include Waldorf Education, Steiner

         having been asked in 1919 to formulate his educational theories by Emil Molt, a representative of workers in the Waldorf-Astoria

         cigarette factory in Stuttgart. An offshoot of this is the Camphill Movement of schools and villages for children with severe

         learning disabilities, founded in 1939 by Dr. Karl Konig. With his wife Marie von Sivers, Steiner developed Eurythmics, a

         human art-form with therapeutic uses sometimes referred to a “visible speech”. In 1921 Steiner collaborated with pharmacists

         and physicians in creating Weleda, a pharmaceutical company producing natural medicinal products (see www.weleda.org). This was an obvious throwback to Steiner’s meetings with Kogutski in Vienna. Steiner also conceived an organic form of

         architecture in the Goetheanum in Dornach, Switzerland, a school for spiritual science built in 1913 and then rebuilt after

         an arson attack in 1922.

      


      A research laboratory conducting work into the forces active in living organisms had been established at Dornach in 1921.

         This had contributed to Steiner’s work with medicine, the art of healing, and agriculture. To this end, in June 1924, the

         Anthroposophical Society organized for Steiner to talk to farmers and landowners who were concerned that seed fertility and

         crop and animal health were rapidly declining due to the destructive effects of “scientific farming”. Count Carl von Keyserlingk’s

         estate at Koberwitz hosted Steiner’s series of eight lectures and four discussions called Spiritual Foundations for the Renewal of Agriculture. It was from these lectures that the Biodynamic movement began. They became known as the Agriculture Course, and transcripts are published in translation and in book form as Agriculture.

      


      The farmers who attended the lectures formed a “Versuchsring” or “experimental circle” to put Steiner’s ideas into practice, evaluate, and develop them further. The experimental group

         was supported by the Faculty of Science at the Goetheanum. Although Steiner died in 1925, by 1928 there were sixty-six farms

         working Biodynamically, using the spray and compost preparations he had outlined (see chapters one and two).

      


      BIODYNAMICS AFTER STEINER


      Early followers of Steiner included the biochemist, Dr. Ehrenfried Pfeiffer (1899–1961), who had helped Steiner conduct the

         first experiments on 

         what became the Biodynamic preparations. After Steiner’s death, Pfeiffer became the leading figure in the Biodynamic agriculture

         movement, and was appointed director of the first Biodynamic farm in Holland, the Loverendale Estate at Walcheren. At 800

         acres, this was the largest Biodynamic farm in Europe.

      


      One of Pfeiffer’s key contributions was the development of a technique called sensitive crystallization, in which copper chloride

         crystallizes to form patterns, resembling those of ice on a window-pane, according to the substance added to it. This could

         be used by Biodynamic practictioners to identify variations in food quality, illustrating how early Biodynamic research focused

         on finding proof that the Biodynamic preparations had a measurable effect.

      


      From 1933, as the political situation in Germany deteriorated with the rise of National Socialism (which ultimately led to

         the banning of the Anthroposophical and Biodynamic movements), Pfeiffer established the Biodynamic Research Laboratory in

         New York. This led to the development of worm-rich compost starters, used in a pilot sheme to convert urban waste in California

         into Biodynamic compost. The Biodynamic Farming & Gardening Association was formed there in 1938.

      


      Other followers of Steiner, such as Eugen and Lili Kolisko, were forced to settle in England after the ban. Kolisko’s work

         on sowing according to synodic moon phases expanded on Steiner’s idea that everything that grew on earth was an expression

         of what was happening in the cosmos. By 1944, the UK’s Biodynamic Agricultural Association had been formed.

      


      But Steiner was not the only intellectual to respond to the perceived crisis in early twentieth-century farming, set as it

         was against the backdrop of a peasant class with a “clairvoyant” farming culture, which was morphing into an urban proletariat

         whose values were mechanistic and whose lifestyle was necessarily industrial. The Englishman Sir Albert Howard (1873–1947)

         had gone to India to teach the natives better farming practices but he soon realized that the natives had more to teach him.

         In the province of Indore, Howard developed a composting system designed to prevent plant disease not by acting on the plant

         directly, but by nurturing the soil through composting. Although both Howard and Steiner revered the cow for its manure’s

         ability to produce the finest basis for a healthy compost, Howard was less inclined towards spirituality than Steiner. In

         England, the adoption of Howard’s composting system by 

         Lady Eve Balfour (1898–1990) at her Suffolk farm, Haughley, ultimately led to the founding of The Soil Association, Britain’s

         best-known organic body, after the end of the Second World War.

      


      In the German-speaking territories, or those occupied by the Germans, the Biodynamic movement took time to recover after 1945.

         The “Demeter” brand name for Biodynamic produce had been established in Germany in 1928, but as an organization, Demeter was

         not fully operational there again until 1954. The movement is still coordinated from Germany by Demeter International (see chapter six) and research by both Demeter’s research arm, the Darmstadt-based Forschungsring für Biologisch-Dynamische Wirtschaftsweise

         and Switzerland’s Goetheanum has shifted from finding proof that the Biodynamic preparations had a measurable effect to examining

         how the preparations work in relation to varying farm ecosystems and understanding the farm individuality.

      


      This notion of “farm individuality” has drawn in many wine-growers, including Nicolas Joly, who discovered Biodynamics by

         accident, having picked up a copy of Steiner’s Agriculture in a Paris bookshop. One of the most vociferous and media-savvy proponents of Biodynamics, he had started to make wine at

         his Clos de la Coulée de la Serrant vineyard in the Loire in 1977. Joly’s argument was that a good wine must be true to its

         origins or terroir, the French notion of the natural local factors that make a wine from one vineyard taste slightly different to that of its

         neighbour, and so on. He felt that modern wines were losing their unique terroir taste, and starting to resemble each other,

         no mattter which vineyard, country or hemisphere they came from.

      


      Joly blamed several factors: the replacement of patchwork selections of individual mother vines by vine clones with unvarying

         flavour profiles; the adoption of mineral fertilizers with the same chemical make-up that drip-fed all vines in the same way,

         irrespective of vine variety or soil type; the development of systemic fungicides which, in Joly’s words “enter the vine sap,

         perverting the vine’s relationship with the sun”; the near-universal use of wine fermentation yeasts capable of creating identikit

         aromas in Sauvignon Blanc, whether it is from Sancerre or Sonoma. The soil type, slope, aspect to the sun, and even climatic

         factors had, in Joly’s view, become incidental.

      


      It would be too simplistic to say that Joly’s remedy for what he perceived as the contemporary wine world’s ills was Biodynamics,

         but as 

         he saw it, this was the most apt way for wines to rediscover their true nature. Joly was not the first modern, or even French,

         wine-grower to adopt such methods, but through his book, Wine from Earth to Sky, as well as a series of published articles

         and unpublished pamphlets, and a series of wine tastings straddling the globe, he has now become the most public face of Biodynamics.

      


      Joly’s message to contemporary wine-growers is “to worship life”, for growth and life were things the scientific analytical

         approach could neither do nor explain. He links farm individuality to wine quality and to the notion of place that France’s

         appellation côntrollée laws notionally seek to protect. After all, consumers are more likely to sit around talking about Biodynamic wine which may

         last several decades in bottle than they are to talk about Biodynmaic carrots which spoil within a day or two, or so the theory

         goes.

      


      A PERSONAL APPROACH


      Like Joly, I see Biodynamics as offering effective, creative, and sustainable solutions to common problems experienced by

         contemporary vineyards. I say this after having worked in vineyards and wineries in which conventional, organic, and Biodynamic

         methods were used. The problem I see with conventional vineyards is they are not sustainable long-term either environmentally

         or economically. This is because the vineyard owner ends up paying money which should be retained by the vineyard, to conglomerates

         for man-made, chemically synthesized weedkillers, fertilizers, and vineyard sprays that ultimately deplete the vines and the

         soil they grow in. The grower is then caught in an economic and environmental vicious circle. As the soils weaken because

         the living organisms within it are not being stimulated, so the vines and the wine they produce lose their strength and become

         less valued by the market. This tempts the vineyard owner to purchase yet more chemicals to try and bolster his flagging crop,

         or to rely on added sugar, acid, yeasts, and enzymes in winemaking. And it’s not just everyday wines that are reliant on this

         kind of vinous scaffolding, or trickery, but the most expensive ones, too.

      


      The first conventional vineyard owner I worked for in Bordeaux eventually went bankrupt. You will not meet a man who works

         harder, is more helpful or is more passionate about wine. He lived for wine. His 

         ancestors, men of the soil, obeyed peasant lore and the traditions of the countryside, pruning and racking their wines according

         to lunar rhythms, ploughing vineyard weeds out with a horse, and not poisoning them by using a tractor-mounted chemical weed-sprayer.

         They drank their own wine direct from the bottle at the end of a hot morning’s toil in the vineyard – not because it was alcoholic,

         but because it was wholesome, reviving, nourishing. “Only give others to drink what you would drink yourself,” they would

         have said.

      


      However, the grower I worked for wanted to switch from growing grapes for the cooperative sited at the bottom of his driveway

         (and which, incidentally was founded by his grandad during the depression of the 1930s) to making his own wine. To finance

         a loan to buy a grape press, fermentation vats, winery pumps and hoses, corks, bottles, and labels, he went to the government-backed

         farm bank. It was agreed that to “make it work”, he would have to acquire three times more vines (through renting) than he

         had already (from 7.5 to thirty-two hectares). This would give him the volume to supply supermarkets. The bank said, however,

         that he would have to maintain current staffing levels in the vines. The solution was that the existing vineyard crew would

         be able to work three times as many vines if investment was made in heavy machinery (two tractors, a machine harvester, new

         trailers, spray rigs). This would enable the new enterprise to adopt a conventional or more modern approach to farming. The

         same amount of money previously spent on mowing and composting 7.5 hectares could be spent on weedkillers and chemical fertilizers

         for thirty-two hectares. The numbers added up, and the decision to expand was made.

      


      But no one had considered the effect of vineyard modernization on wine quality. The impact of the new chemical treatments

         on the vines gradually but perceptibly threw the vines out of balance. We were forever playing catch up against pests, diseases,

         and mineral deficiencies in the vines. The soluble fertilizers we used to address “mineral deficiencies” of magnesium which

         prevented the Cabernet Sauvignon from ripening also caused the Cabernet to produce way too many bunches. We’d have to thin

         them in late summer, dropping tonnes of grapes per hectare on the ground, hoping that those which remained on the vines would

         ripen. My boss and his ancestors had never ever dropped grapes on the ground or “green harvested” like this. We were 

         doing it every year, systematically. The mess of rotting grape bunches on the vineyard floor served only to invite more fungal

         disease; after all, the role of fungus is to decompose what is dead or dying.

      


      Cutting off ripening bunches early sent the vine the wrong message, and the vines starting to overproduce in subsequent years

         (vines whose flowers are frosted one year always try to produce a bumper crop of grapes the next). This meant that the grapes

         left on the vine to ripen were weak. The vine only has so much energy to put into forming and feeding its bunches. It was

         overproducing, having to divide its nutrients and energy into more stems, skins, pips, pulp, juice. This inevitably left the

         grapes we harvested for winemaking underpowered. So they needed extra help in the winery in the form of sugar, enzymes, aromatic

         yeast, and oak, and even creative blending from one vintage to another (mixing two years, but selling it as if it had come

         from one).

      


      The weedkillers were also a concern. Whereas before the vegetation on the vineyard floor was a mix of grasses, clovers, and

         flowers, now we had a barren soil in which one or two really obnoxious weeds still somehow dominated. We had changed the balance

         of the soil. We began to suffer erosion. The drainage ditches on this estate had been hand-dug after the French Revolution

         and had done their job of draining our sloping vineyard ever since. Now they were silting up, sometimes twice a season, as

         topsoil poured off the vineyard. We probably lost 200 years’ worth of topsoil in less than a decade (I have seen worse in

         a conventional vineyard in Uruguay: ten centimetres [over three inches] of topsoil lost in twelve years. The union between

         the underground rootstock and the above-ground vine scion which is just ground level was completely exposed, and one could

         see the vines roots hanging in the air). My boss had to buy a mechanical building site digger to lift the silt from the ditches,

         we could not do it by hand. I’d turn up for work and forget in the deafening noise of the digger’s rattling gear-box and its

         belching, blue diesel discharge that I had come here to work in a tranquil vineyard. The weedkillers had denatured our topsoils,

         and the topsoils were running away in protest.

      


      Perhaps my Bordeaux boss bit off more than he could chew when he decided to expand, and so quickly. Orienting one’s vineyard

         to supply supermarkets has proved a fatal mistake for many mid-sized producers, because the supermarkets can drive you down

         on price until you break. 

         Supermarket buyers know that there are always more vineyards wanting to sell to them than vineyards going bust. This is a

         cynical view, but it is fair to say that, whereas fifty or even twenty years ago producers had the upper hand over the distributors

         (wholesalers, shops, supermarkets) over what they produced and how, now it is the other way around. The distributors, especially

         the big ones like the supermarkets (who in the UK currently account for a staggering eighty per cent of wine sales), now effectively

         control production.

      


      The wine producers have to work backwards from the supermarket’s bottom line to determine what they can afford to spend on

         the vines to get a bottle to market. And if they can’t make it add up, they either go bust, or get bigger, by merging with

         local neighbours or foreign rivals. The last few years on Planet Wine have seen a series of the biggest, often global, wine

         mergers ever, as the most ambitious companies have realized that even to be able to sit down with the biggest (supermarket)

         distributors, you must be able to supply huge volumes of wine at an ultra-low margin from a range of sources.

      


      When things in Bordeaux started going downhill, I went to work in Germany instead, ending up on an organic vineyard. There

         we would trim the summer shoot growth by hand with garden shears, reaching above our heads to trim the vine tops (untrimmed

         vine tops attract mildew and block the sun from ripening grapes). This type of work is normally done with a tractor-mounted

         trimmer, but our vines were on steepish, non-tractor-friendly slopes. What I liked about this work was it kept me fit. I began

         to understand that if more of us did more physical work and spent less time in front of the TV, we’d spend a lot less of our

         national GDP on the health service. What also excited me about “Hant Verk”, as my German vineyard manager told me, was that you felt more “connected” to the vines.

      


      Nick Mills of Rippon Vineyard (see p.466) said to me once that “the best sound a vine can hear is the noise of the wine-grower’s feet”. I’d add that the best

         noise a wine-grower can hear is the sound, not just of the wind rustling through the vines, but of the birds and insects in

         and around the vineyard, too. You can’t hear the birds and insects when you are in a tractor cabin sealed off from the atmosphere

         spraying poisonous vineyard chemicals, because you have disconnected yourself. Soon you don’t hear them because the sprays

         you leave behind in the vineyard 

         vegetation have either poisoned them or removed their food source. If every time you turned up for work you were presented

         with boxes of caterpillars, butterflies, ladybirds, worms, lizards, finches, and thrushes to kill with your bare hands you’d

         resign, wouldn’t you? So rather than use the bayonet in hand-to-hand combat you buy a long-range missile carrier (tractor)

         and launcher (spray-rig) and some ammunition (chemical sprays) and set to work, never seeing directly the destruction you

         cause.

      


      In Germany, rather than going to war every morning, with the organic vineyard we would try and work in harmony with it. We

         would anticipate pest and disease problems, rather than playing catch-up as I did in Bordeaux. For instance, we removed excess

         buds in spring so that there were not too many grape bunch-bearing shoots on each vine which risked cramping the bunches,

         shading them, and creating the croweded, dark conditions that fungal diseases love. As we were making small amounts of wine

         and selling directly from the farm gate for a good price, our vineyard was (and still is) very successful commercially and

         critically acclaimed. This paid for the extra manual labour we needed to anticipate pests and diseases and deal with them

         without needing to spray certain chemicals that we wanted to keep out of the vineyard soil.

      


      Yet I knew that organics was not fully what I was looking for in a vineyard. To me, organics was about not using this spray

         or that chemical in order to protect the soil – although this was still preferable to the conventional approach of using whatever

         legal means possible in the vineyard or winery to get wine to market at the cheapest price and worrying about the soil later.

         For me, though, there was something missing in organics. I wondered what it would be like working in an ethos that was as

         concerned with an organic mantra of worrying about what was beneath our feet, the soil, as it was about what was going on

         above our heads.

      


      Were we right to ignore the traditional peasant wisdom about working according to lunar, solar, and even planetary cycles?

         These had been handed down by previous generations (most of us have at least 33,000 generations of ancestors), but had been

         sidelined in the modern, industrial, and “rational” chemical era of the modern western world. It made sense to me that vines,

         like all plants, had internal clocks programmed by sun-earth-moon relationships and cycles which allowed them to sense energies

         or influences we humans didn’t. If we could 

         respect, acknowledge, and work the vines in harmony with these cycles, we could have inherently stronger vines. This would

         allow us to farm with increased environmental respect, and could augment wine quality.

      


      I’d heard about the Biodynamic way of working, and when I was back in Bordeaux helping my former boss for the 1994 harvest,

         I visited my first Biodynamic vineyard, Paul Barre’s Château La Grave. Our consulting winemaker, Marc Quertinier, popped in

         one day. He was the man who taught me to taste wine: “Always see the positive in the glass before the negative.” Quertinier

         suggested that I visit Barre to “get some ideas”, but he didn’t tell me Barre was Biodynamic, just that “He is doing something

         interesting in his vines which comes through in his wines and which I think might appeal to you.” Iremembered this tip during

         one of my days off, when I had made appointments to visit four “100-point” St-Emilion châteaux. After the third visit I had

         had enough: every wine tasted, looked, and felt the same; they were thick, oaky, extracted, unnaturally plump, unbelievably

         darkly coloured, and excessively masked by oak. They were not credible expressions of the soil, but artificial constructs

         made to seduce wine critics. The vines out front at these châteaux often looked like they were flagging, yet somehow they

         produced brawny wine monsters in the barrels at the winery. To me, it did not add up; only later did it emerge that artificial

         concentration was being used quite legally at one of these estates, sugar and acid illegally in conjunction at another. I

         cancelled my fourth visit, and went to see Barre on the off-chance that he was in.

      


      I told him that he had come with Quertinier’s recommendation, that I was very disillusioned after the three previous visits,

         and that I’d like to try his red Fronsac and Canon-Fronsac wines, please. Barre offered me a tank sample of a Fronsac red

         (Château La Grave), and I could see in its bright, luminous, and unselfconscious colour and soft, slowly evolving aromas that

         he was doing something different. He told me about the winemaking. There was really nothing to tell: pick grapes, partial

         destem/crush, into tank, natural yeast, alcoholic fermentation, leave wine on skins, rack off wine, press skins when wine

         tasted right, and that was it. This was clearly a winemaker with confidence in his grapes, but there had to be another reason

         why his wines radiated the way they did.

      


      So I asked Barre to tell me about his farming. We put our glasses down and wandered into the vines. He asked me what I saw

         there. I said his 

         vines looked strong, erect, that they really meant business. He then asked me to look at the soil. It was springy underfoot,

         not hard and impenetrable like the vineyard I worked in. I could even put my hands in it, such was its looseness of texture.

         It smelt of the forest floor. Only then did Barre explain that he was Biodynamic. I liked this understated approach, and I

         liked his wine.

      


      While researching my first book, Organic Wine Guide (Thorsons, 1999) I managed to visit many more Biodynamic vineyards. They

         were “taking organics and making it real”, as Bob Gross, of Cooper Mountain Vineyards in Oregon once said to me (see p.416).

         One of the Biodynamic growers I met on my research travels in 1998 was Bobby Fetzer. At the time he was managing the Fetzer

         Home Ranch vineyard with his brother Jimmy (see p.386). In May 1999, I went back and Bobby gave me a pair of working boots

         and a shovel. My partner Laure and I would be living in a wooden house built by Bobby and Jimmy and I would be working with

         vineyard manager Dave Koball. The six months I spent on the Fetzer Home Ranch convinced me not only that Biodynamics could

         offer effective, creative, and sustainable solutions to common problems experienced by contemporary vineyards, but that it

         made better wine-growers, better wine, and even more appreciative wine drinkers too.

      


      We live in an era of constant food scares (BSE, foot and mouth, salmonella, drinking water contamination, bird flu in chickens)

         and people want not just reassurance, but a more healthy, sustainable, and safe story behind both the food and the wine they

         bring to the table. I hope some of the growers featured in this book will provide the wine narratives you seek behind your

         wines, and also the quality you expect from them. And that perhaps like me, you, too, come to think that it was no coincidence

         that wine-growing is probably as old as man’s documented knowledge that the moon influences plant growth.

      


   

      Part I


      The Background


      

         

         

      


   

      1


      The Soil


      

         

         Without a healthy, living soil, Biodynamicists argue, one cannot hope to grow healthy vines, or produce wines of optimum quality.

         For healthy soil one needs, in the words of Biodynamic field advisor Peter Proctor “a system of manuring that will maintain

         and sustain the humus content, microbiological life, and earthworm activity of the soil”. Unlike farmers working with annual

         crops, who can rotate them to prevent any one field becoming badly deficient in a particular nutrient, wine-growers deal with

         perennial plants. Although only six per cent of the vine’s annual growth above ground comes from nutrients taken up by the

         roots from the soil (the other ninety-four per cent is drawn from the atmosphere, according to soil microbiologist Claude

         Bourguignon), over time vineyard soils will become nutrient-deficient. Also, the ground between the vine rows can become compacted

         by tractors, contributing to a loss of soil structure.

      


      Conventional growers replace soil nutrients by adding soluble fertilizers to maintain levels of “NPK”, or nitrogen, phosphorus,

         and potassium, the so-called “golden tripod” needed for plant growth. Nitrogen is needed for leaf growth, phosphorus for root

         development, respiration, and photosynthesis, and potassium for sap flow and photosynthesis.

      


      Common soluble fertilizers include ammonia or urea to bring nitrogen, super-phosphate for phosphorus, and sulphate of potash

         for potassium. The minerals these contain feed the vines directly, something organic and Biodynamic growers feel makes the

         grapes end up tasting of the urea, phosphates or sulphates used to feed them, when grapes should taste of and express the

         soil in which they grew.

      


      Rudolf Steiner viewed these mineral fertilizers as lifeless, and accused 

         those who used them of seeing the soil merely as a neutral holding area rather than as he believed it should be seen: a living

         organism capable of stimulating a dynamic interaction between the plant roots and the cosmos above. Steiner also said that

         chemical fertilizers impoverish the nutritive value of the crops they are supposed to fertilize. Healthy nutrient levels in

         soil, crops, and soil structure are maintained if compost is applied on a regular basis.

      


      Compost results from composting, “a method that transforms organic wastes, residues and manure into more or less stable new

         organic compounds (humus) under controlled conditions”, according to Frank van Steensel. Humus is important because, as van

         Steensel says, “The quantity and quality of the humus in the soil determines to a large extent the soil quality.” Humus gives

         soil the capacity to hold both nutrients and water, and gives it a stable structure. Humus-rich soil also encourages the release

         of phosphorus through the activity of earthworms.

      


      In contrast, water-soluble chemical fertilizers do not actively stimulate the formation of humus in the soil, nor do they

         stabilize nitrogen levels in the long-term, or enhance soil structure or the soil’s microbiology. Organic fertilizers and

         composts can do these things, but they do not take account of what Steiner called the intangible “formative” forces or energies

         present in the earth and the cosmos.

      


      This is why Steiner developed a set of six compost preparations (502–7) which, when seeded in the compost pile, transform

         ordinary compost into Biodynamic compost, vitalizing it by bringing “forces” or “processes” as well as “substances” to the

         vineyard, its soil, and the vines. The soil then becomes primed to receive energies streaming down from the cosmos and upward

         from within the earth itself.

      


      Whereas the conventional chemical, and even the organic, approach allow the substances that are missing to determine the substances

         that need to be applied, the Biodynamic approach thinks in terms of living forces in addition to substances. Scientific knowledge

         of soil chemistry is not completely discarded by Biodynamic growers, but they are looking to go beyond it, using Biodynamic

         compost to release these forces into the soil, the crop, and the farm as a whole.

      


      Proctor says the composting process “embraces the basic laws of the four elements of nature – those elements being earth,

         water, air, and warmth”. “We find,” he contnues, “that if we bring our earthly materials 

         into the right relationship with the water and the air, we will generate the fourth element: warmth.” This rise in temperature

         comes when microbes begin transforming the compost to humus, while the “earthly materials” of which Proctor speaks are the

         materials to be composted.

      


      Composting waste material is the best way of disposing of what vineyards no longer need: prunings, dead vines, grape skins

         and pips left over from fermentation, filter pads from the winery, plus office rubbish like waste paper, which is an excellent

         carbon source. Ideally, the composted material will provide a good balance of carbonaceous matter from dried vegetation like

         straw, vine prunings (which are usually chipped or shredded first), sawdust, or leaves, and nitrogenous matter from animal

         manure or plant waste. Hence composters often talk about carbon-nitrogen ratios, with the ideal ratio depending on how the

         compost is to be used, on what soil type and on what crop.

      


      Biodynamic vineyards are supposed to be self-sustaining organisms. Ideally they should be able to generate what they need,

         and dispose of what they don’t need, on the farm in a sustainable way without needing to open the farm gate. What composting

         does is to make a valuable resource out of rubbish. Vineyards that compost waste help keep the pressure off landfill sites.

         Composting transforms raw waste into something homogeneous that can be assimilated by the soil, encouraging and supporting

         what producer James Millton, of The Millton Vineyard in New Zealand, calls the “little people in the soil”: soil microbes.

      


      The choice of animal manure is important and must be adapted to the type of crop grown. The preferred type of animal manure

         in compost for Biodynamic vineyards is cow. Pig manure is seen as too dark, cold, and “earthly”, and ferments badly in compost.

         Horse manure is seen as being too hot, though. Horse manure, says producer Nicolas Joly, is “marked by its heat [and is only]

         appropriate in cooler, more northern regions where it can greatly benefit the vine”. Even then, says François Bouchet, horse

         manure should comprise no more than twenty per cent of a compost mix for vineyards. Sheep manure tends to be dry. Sheep manure

         heats poorly when composted because of this. Cow manure, in contrast, is more moist, thanks to the huge quantities of saliva

         the cows use during rumination and digestion. If overly moist, suggests Bouchet, cow manure can be mixed with sheep manure.

      


      Watering the pile and turning it will provide both moisture and air, 

         without which the breakdown of compost into humus – which beneficial organisms need in the soil in order to survive – will be incomplete. The aerobic bacteria in the pile must

         have just the right amount of air to do their work of breaking down mineral nitrogen in the ammonia in manure to organic nitrogen.

         This should also kill off weed seeds, fungal spores, and noxious bacteria by raising the temperature of the compost pile.

      


      ADDING BIODYNAMIC PREPARATIONS TO THE COMPOST


      Once the compost pile is built, and before the bacteria, fungi, and other organisms like actinomycetes, yeasts, and algae

         start to transform it into humus, Steiner’s six Biodynamic compost preparations are added. Usually a series of holes is made

         around the pile with a broom handle, and the solid compost preparations (502–6) yarrow, camomile, nettle, oak bark, and dandelion

         are dropped in, one per hole, while the valerian is sprayed over the top.

      


      The solid compost preparations are inserted into the compost pile in homeopathic quantities of one cubic centimetre of preparation

         per two to ten cubic metres of solid compost. Liquid valerian is sprayed over the pile at a rate of two cubic centimetres

         of preparation per two to ten cubic metres of solid compost. The raw materials used in compost preparations can also be made

         into teas and decoctions, carrying similar effects onto the vines when sprayed; or the preparations can be stirred or dynamized

         in water and sprayed on the vineyard as a form of liquid compost.

      


      MAKING COMPOST PREPARATIONS


      The one aspect of how these Biodynamic compost preparations are made that most intrigues, confuses or horrifies observers

         is that Steiner insisted in preparing some of them using animal organs, such as cow intestines, animal skulls, bovine mesenteries,

         and stags’ bladders. The animal organs are not ingredients in themselves, and are never actually used in the compost. Instead,

         they act as sheaths while the compost preparations are being transformed.

      


      The principle of using the animal sheaths is that natural properties in the plants being used in making the preparation are

         enhanced, especially if the sheath chosen has an affinity to the plant. The animal organs are seen to keep the compost, and

         thus the farm, “within the realm of the living”. They “organ-ize” the compost pile, making it, it is said, capable of 

         consuming and digesting not just the physical material in the pile, but also intangible influences from the cosmos.

      


      Steiner believed that, unlike humans and plants, animals maintained their “astrality” or other-worldiness, and using their

         sense organs as sheaths would provide a regeneration for the astrality that humans, and the crops they grew, lacked. When

         Steiner had been asked by farmers to give the Agriculture Course, the Biodynamic method was his way of trying to heal the earth. For example, camomile works most beneficially on the intestines

         when used medicinally. As the cow’s digestive tract is the longest of all vertebrates, Steiner chose its intestine to be used

         as the sheath for the camomile “sausages” in this compost preparation before burying them. Another example is the oak bark

         preparation, which is enclosed in an animal skull. The effect this is said to have on the compost once it is inserted is to

         prevent plants like vines from growing too fast, too wildly, too vigorously. Says Joly:

      


      The [oak] bark is a process of rejection toward the mineral world while remaining at a stage that is higher and more alive.

            Bark is what the tree rejects. This downward movement toward hardness allows a link to be established with the bones. What

            these two materials have in common, though in different forms, is calcium. Oak is also marked by this tendency toward a hardness

            that slows down and ties into knots vital movements of growth. This tendency expresses itself through the rambling, agitated,

            and slightly chaotic aspect of the tree.


      Steiner reasoned that if compost were to become a tool to regenerate and vitalize the earth and reconnect it with the cosmos,

         the Biodynamic compost preparations were indispensable They allowed forces to be radiated into the soil, without which plants

         would be unable to absorb elements they needed for healthy growth. This is why Biodynamic growers always say, “If you don’t

         get the preps out onto the land, you cannot be Biodynamic.”

      


      Steiner said that if the farm were to be seen as a living, interconnected organism, the compost should also be considered

         as such, with the preparations representing the pile’s own organs: yarrow as the lungs, breathing in cosmic influences; camomile

         as the stomach, making sure the mix of elements within the pile and soil are digested and processed correctly; stinging nettle

         as the liver, its influence being to cleanse; oak 

         bark as the brain, reining in excess; dandelion as the inner body or self of the pile, holding the other energies and influences

         within the pile together; and valerian as the blood, bringing warmth, stimulating life.

      


      THE LAW


      In the wake of the BSE or “mad cow disease” and foot-and-mouth (hoof-and-mouth in the USA) outbreaks that centred on Europe,

         stricter regulations governing the use and disposal of animal parts have been enacted by the European Union. These are outlined

         in EU Regulation (EU) 1774/2002, which came into force in 2003, and is concerned with the handling and disposal of animal

         by-products not intended for human consumption.

      


      Biodynamic growers point out that Steiner predicted that feeding meat to a cow would cause uric acid to go to the brain of

         the animal, causing madness. However the process works, there has never been a case of BSE in any cow certified to Demeter

         Biodynamic standards. Nevertheless, the new EU rules could threaten the production of the Biodynamic preparations, in Europe

         at least. Biodynamic lobbyists are hoping to convince regulators that Biodynamic farms are self-contained; that animal organs

         are used as sheaths, not ingredients, and do not chemically influence the preparations; and that the EU’s own organic rule

         dating from 1992 recognizes the Biodynamic compost preparations as permitted compost activators. Bernard Jarman of the Biodynamic

         Agricultural Association in the UK says:

      


      Although the manufacture of Biodynamic preparations clearly involves the use of certain animal organs as sheaths, it is worth

            bearing in mind that every organic farm or garden will base its fertility on animal manure and often use blood and bone meal

            [items banned under Demeter’s Biodynamic rules] as well, and these in far greater quantities than is the case with Biodynamic

            preparations. Consideration should also be given to the fact that a living soil thrives through the breakdown and compostation

            of countless remains of small animals and micro-organisms.


      RESEARCH


      Steiner even admitted that some could see his compost preparations as “insane”, so the real question is, do they work, especially

         when used in 

         homeopathic quantities? Published research dating from 1998 suggests that not only are Biodynamic preparations are effective,

         but effective in homeopathic quantities. This research was conducted by Dr. Lynne Carpenter-Boggs and Dr. John Reganold of

         the Department of Crop and Soil Sciences, Washington State University Pullman. They found that Biodynamic compost preparations

         have a significant effect on compost and the composting process, with the Biodynamically treated composts showing higher temperatures,

         faster maturation, and higher nitrates than control compost piles inoculated with field soil.

      


      Refering to research carried out in 1993 comparing soil properties and financial performance on sixteen Biodynamic and conventional

         farms between 1987-91 in the North Island of New Zealand, Reganold says:

      


      We were not saying that the conventional farms had bad soil per se, just that the Biodynamic soil was better. In terms of the chemical analysis of the conventional and Biodynamic soils there

            was little obvious difference. But we found the Biodynamic soil had better physical properties, that it drained more easily

            and was more friable, and had more biological life in terms of earthworms, root fungi like mycorriza, and soil bacteria, for

            example. It is possible to change the chemical make-up of a soil quite quickly by adding chemical fertilizer to it, for instance.

            But it takes years, decades even, to change or enhance the physical characteristics or biological, “living” properties of

            a soil. Our conclusion was that Biodynamics did most to enhance quality.


      In 1997, research by Scheller et al, in Germany, observed that humus contents of soil treated with farmyard manure could be increased further by the use of the

         Biodynamic preparations. Other researchers such as Abele (1987), Bachinger et al, (1996) and Hoffman et al, (1997) have observed the positive effects of Biodynamic compost on the soil (see Bibliography for references).

      


      PRACTICALITIES


      The compost preparations are sometimes complicated to prepare, but they are not costly financially, and anybody can make them

         with no harmful environmental impact. Many wine-growers in France, for example, make the preparations in groups with other

         farmers. Another advantage of the Biodynamic preparations is that everyone can “profit” 

         from them by using them to revitalize the soils in their back garden, private vegetable allotment, commercial farm, or vineyard.

         Biodynamic preparations are sold commercially by Biodynamic organizations to those unable to make their own, but growers are

         encourged to be self-reliant.

      


      This is very different from genetically engineered agriculture, which attempts to corporatize Mother Nature through, for example,

         such things as “terminator seed technology”. This technology creates food crops which only crop once, and do not set seed,

         forcing farmers to buy new seeds every year from conglomerates.

      


      Of course, everyone has his or her own ideas on how the preparations should be made – witness the debate over the prepared

         horn manure (see page 12). One potential problem is that the origins of Biodynamics are central European, and the plants recommended by Steiner

         to make the compost preparations, for example, are not easily available in every country worldwide. But this does allow growers

         to experiment with native plants, such as American instead of European oak in the Americas, different types of nettle in India

         instead of the European stinging nettle, and casuarina or she-oak instead of horsetail in Australia, to see what works for

         them. Biodynamics is a mind set, not a religion or a recipe.

      


      STORING BIODYNAMIC PREPARATIONS


      Biodynamic compost and field-sprays preparations are usually stored in glazed earthen- or stoneware pots, in wooden boxes

         filled with dry peat, away from strong electromagnetic fields and in a cool, frost-free place.

      


      USING BIODYNAMIC COMPOST PREPARATIONS


      When I made Biodynamic compost at the Fetzer Home Ranch in 1999, I was surprised at how easy it was to turn a hitherto organic

         compost pile into a Biodynamic one. I had two compost piles to seed: a smaller one in the Biodynamic vegetable garden created

         for the ranch workers and their families, and a much bigger one for the vineyard. The garden pile had been made of manure

         from a neighbouring horse stable mixed with household and garden waste such as vegetable peelings, cut grass, and garden prunings.

         It was the size of a two-man tent.

      


      The vineyard pile consisted of layers of straw plus grape-skins, stems, and pips left over from winemaking, which we collected

         from Fetzer Vineyards Brown Forman’s Valley Oaks winery, which was buying our 

         grapes at the time. It was the height of a two-man tent, but as long as the two longer sides of a soccer pitch combined, and

         laid in three sections.

      


      When seeding the piles, I was told to follow the same principle for all of them. I used a broom handle to make holes in the

         sides of the pile at regular intervals. The idea was to point each preparation to the centre of the pile, but at intervals.

         In each hole I would drop one level teaspoonful of one of the solid compost preparations (yarrow, camomile, nettle, oak bark,

         dandelion), then close the hole up with more compost so that the prep was in contact with its surroundings.

      


      Seeding the garden pile took no more than a few minutes, as I only had to make five holes, one for each prep. The vineyard

         piles took a bit more thought because they were so long. I walked along the top of the piles this time and made my holes first,

         marking each with a fallen apple from our organic orchard.

      


      I’d make a new hole every 1.2 metres (four feet) or so, which vineyard manager Dave Koball had worked out would mean that

         a single set of compost preparations (502–7) would be used per ten cubic metres of compost. This meant five holes per set,

         as the valerian went into the compost as a liquid. When I had made and marked the holes, about forty in total, I inserted

         the preps in sequence, hole by hole, and backfilled, beginning with yarrow in the first hole, then camomile in the second,

         and so on. I remember being a bit nervous about putting in too much or too little, asking Koball if the teaspoon should be

         level, quite heaped, slightly heaped or not quite heaped. He told me not to worry about the detail but to concentrate on the

         principle, which was, first, to get the preps into the compost so that their influence could be felt there; second, not to

         waste any preps by knocking the pots over or allowing the preps, which are a little like old rolling tobacco, to blow away

         in the wind; third, to ensure that each of the three piles all received full sets of preps, so that there would be no imbalance.

         If, for example, a pile had received two dandelion preps and only one stinging nettle, there might be too much “astrality”,

         or heat and not enough “etheric” force for decomposition underground.

      


      Once the solid compost preparations had been inserted into the piles, I sprayed dynamized valerian liquid (507) spray over

         the top, to keep the pile warm, like a liquid duvet cover, and to bring warmth to the soil once the compost was spread in

         autumn. Koball called me about six months 

         after I had left the Home Ranch to tell me that my compost was the best he’d ever had made during his time there.

      


      Obviously, I was very proud at this news, because Koball really does like to get things just right, and as a rookie composter

         I had learnt a lot during the process. I also realized just how much time and team effort had gone into making this compost:

         collecting our grape residues from Valley Oaks, building the piles, laying straw over them to stop them drying out, adding

         the preps, watering them, checking the temperature, making sure the microbes were doing their job at the right rate, turning

         the piles and reforming them, and then spreading the compost on the vineyard. We had created a valuable resource out of waste

         material, a resource that was impregnated, if you like, with the potential benefits of the Biodynamic preparations, benefits

         we were giving to those vines.

      


      SPREADING BIODYNAMIC COMPOST


      Simply spreading compost direct onto unturned topsoil could be a waste of time, as it might dry out. Biodynamic compost is

         usually spread on the soil in autumn, for this is the period of the year that the earth breathes in. Worms will take the compost

         down into the topsoil, and autumn is the busiest growth period for vine roots. So, after the compost is spread, the topsoil

         will be lightly turned. This also has the effect of opening the soil to cosmic influences and energies.

      


      BIODYNAMIC COMPOST PREPARATIONS IN DETAIL


      A note on code numbers


      Biodynamics was banned in Germany during the Third Reich (1933–45), so code numbers were used to describe the Biodynamic preparations

         which Rudolf Steiner had outlined in his Agriculture Course of lectures in 1924 (e.g. 500 for horn manure, 501 for horn silica, 502–7 for the compost preparations and 508 for horsetail

         preparation). However, these code numbers originated in the late 1920s simply as product or stock codes when the anthroposophic

         medicines also described by Steiner in his other writings were being formulated. The Biodynamic agriculture “remedies” just

         happened to come in at 500 in the sequence. Anthroposophic medicines are commercialized by Weleda International, which is

         based in Germany.

      


      Yarrow (502)


      WHY USED


      

         Yarrow is said to act as the compost pile’s lungs, helping the soil to breathe in the cosmic influences that shape plant growth,

         and connecting the soil to planetary rhythms. “In the seed we have an image of the whole universe,” said Steiner (Agriculture p.35). Yarrow compost preparation is believed to do this via its connection to sulphur and potassium.

      


      Yarrow has been found to contain a measurable amount of potassium and selenium – even when the soil in which it grows lacks

         these minerals. In 1985, in Reporoa, New Zealand, liquid manure was made from yarrow plants growing on land where soil tests

         had shown a deficiency of potassium and a total absence of selenium. Analysis showed that the liquid manure nevertheless contained

         measurable amounts of these minerals.

      


      Steiner saw yarrow as linked to Venus, an inner planet whose realm is, it is said, able to support the calcium process involved

         in the growth of plants, their form, seeding and reproduction. Yarrow helps plants attract trace elements like boron, iron,

         magnesium, manganese, and zinc, which they need in very small amounts for healthy growth. Steiner said in Lecture Five of

         the Agriculture Course (page 94) that yarrow “is able to radiate its effects through large masses of manure [in the compost pile] because its own

         highly dilute sulphur content is combined with potassium in such an ideal way”. The yarrow flowers are prepared in the bladder

         of a stag – of which Steiner said:

      


      As thin as it may be in terms of substance, in terms of its forces a deer bladder is almost a replica of the cosmos. A deer

            is involved with forces that are quite different from those of a cow, which are all related to the interior. By putting the

            yarrow into a deer bladder, we significantly enhance its inherent ability to combine sulphur with other substances.


      The bladder is, of course, a sensitive organ, and “the cosmic forces radiate into the stag’s metabolic processes and into

         the urinary bladder” according to The Biodynamic Spray and Compos Preparations Productin Methods by Wistingahusen et al. This is believed to connect the yarrow to cosmic energies. Desire for astrality is then transferred into the soil via the

         Biodynamic compost, allowing crops to become more receptive and sensitive to the cosmic realm.

      


      RAW MATERIAL NEEDED


      Flower heads of yarrow (Achillea millefolium, compositae), a member of the daisy family, and the bladder of a red deer stag (Cervus elaphus).

      


      WHEN COLLECTED


      Yarrow grows wild in meadows and pastures or along roadsides in Europe and North America. Ideally, collect the flower heads

         when the sun is in the fire/fruit-seed constellation of Leo, from August 11 to September 14, and when the moon is in front

         of a fire/fruit-seed constellation. Flowering should have reached the stage where all the florets in the cluster have opened.

         In parts of central Europe where flowering is late, the flower heads will need to be stored until early summer of the following

         year, and then be exposed to the sun before they are interred.

      


      PREPARATION


      The yarrow flowers are stored over winter and stuffed into a previously dried stag’s bladder, before midsummer at the latest.

         Once filled, the bladder is then exposed to sunlight throughout the summer, usually by hanging it under the eaves of a building

         with direct exposure to the sun. Take the bladders down and bury them in a pit thirty centimetres (one foot) deep before autumn

         turns to winter, when the earth opens up to the cosmos as it inhales.

      


      Bouchet recommends doing this when the moon is in front of an earth/root constellation. The bladders can be protected from

         burrowing animals by laying a muslin sack around it. The bladders are dug up the following spring. Bouchet recommends digging

         them up when when Mercury is in Aries. Usually only outline of the bladders or fragments of their membranes will remain. The

         contents should be crumbly, rather than humus-like, but not too dry.

      


      RATE OF APPLICATION


      One gram or one teaspoon of composted yarrow flowers is added per ten to fifteen tonnes of compost.


      ALSO KNOWN AS


      Thousand Seal; achillée or milles feuilles (in France); Schafgarbe (in Germany); millefoglio (in Italy); mil folhas or milefólio (in Portugal); mil en rama (in Spain); supercilium veneris or “the eyebrow of Venus” (Latin).

      


      Camomile (503)


      WHY USED


      

         Camomile’s beneficial effects on the digestion mean this preparation acts as the stomach of the compost pile. Proper digestion

         of food allows humans, animals, and plants to grow strong, and more resistant to infection or malformation. In Lecture Five

         of his Agriculture Course Steiner said that good manure should be able to combine the elements that are necessary for plant growth. These, in addition

         to potash, include calcium and various compounds of calcium. The yarrow compost preparation (502) was concerned with potash

         (potassium and sulphur), but to draw in the effects of calcium as well, camomile is needed.

      


      Like yarrow, camomile contains homeopathic amounts of sulphur; but whereas yarrow develops its sulphur forces mainly in the

         potash-forming process, camomile works on calcium in addition to potash. Calcium acts on the substance of the plant, so camomile’s

         effect on crops via the compost is to vitalize them in the right way, preventing malformation through, for example, excess

         growth.

      


      Camomile has a strong effect on the intestines when digested by humans or animals, and thus it was connected by Steiner to

         Mercury, the planet that is strongly active in the intestinal area. As an inner planet, Mercury carries the calcium forces

         associated with shaping a plant’s growth. A cow intestine is used to prepare the camomile, to provide the correct kind of

         vitality, reining in any excess by decomposing organic matter in the “correct” way, while staying as closely related to the

         earthly element as possible. The sausages are buried in a sunny spot also covered by snow for cosmic-astral influences to

         work down into the soil.

      


      Used in the right way, camomile pacifies chaotic astral forces. In Grasp the Nettle (page 73), Proctor says:

      


      Camomile promotes a good breakdown of the proteins in the compost to humic plant nutrients, and prevents the protein breaking

            down to ammonia which would be lost.


      The effect of this in the compost pile is to stabilize nitrogen, as excess nitrogen results in poorly formed, over-vigorous

         plants.

      


      RAW MATERIAL NEEDED


      There are two varieties of camomile with medicinal virtues, German and 

         Roman, but it is the German variety (Matricaria recutita, also referred as Chamomilla recutita and M chamomilla) that is used to make this compost preparation, and is the one commonly found in tea bags and other commercial and medicinal

         products. It is an annual plant and can be sowed on Biodynamic vineyards from seed. The flower heads are used, with the small

         intestine of a cow.

      


      WHEN COLLECTED


      The flowers should be collected before they pollinate, as they are opening, preferably when the moon is in front of an air/flower

         constellation.

      


      PREPARATION


      Pick the camomile flowers in the morning to keep them fresh, then dry them to leave them crisp but fragrant. Stuff the flowers

         into a cow intestine to make small camomile sausages up to fifty centimetres (twenty inches) in length. These should be buried

         in a pit in the ground in autumn, possibly in an earthworm pot to protect them from burrowing animals, and then lifted in

         spring. The site of the pit should ideally be exposed to the sun but where snow remains on the ground for as long as possible.

         The sausages are dug up the following spring. The camomile flowers will have partly decomposed but the residue will still

         have a characteristic honey-apple scent.

      


      RATE OF APPLICATION


      One gram or one teaspoon of composted camomile flowers is added per ten to fifteen tonnes of compost.


      ALSO KNOWN AS


      Scented mayweed; camomille (in France); Kamille (in Germany); camomilla (in Italy); camomila (in Portugal); manzanilla (in Spain).

      


      LINKS


      See camomile tea.

      


      (Stinging) Nettle preparation (504)


      WHY USED


      Stinging nettle’s alleged cleansing properties in the blood and for rheumatic conditions in both humans and animals mean this

         preparation is like the liver of the compost pile, helping decompose organic, earthy 

         material into the mineral or astral. It is used to make both the compost and the soil sensitive, conveying “intelligence”

         and awareness. If a soil is “aware” it is more receptive to earthly, lunar, and solar forces. In Lecture Five (page 98–100)

         of Agriculture, Steiner said:

      


      Stinging nettle is in fact the greatest benefactor of plant growth, and it can hardly be replaced by any other plant. It contains

            sulphur which plays an important part in assimilating and incorporating the spiritual. It also carries the radiations and

            currents of potash and calcium, but in addition, it has a kind of iron radiation that is nearly as beneficial for the whole

            course of nature as the iron radiations in our blood are for us. Because it is such a good influence, the stinging nettle

            we find growing wild does not deserve our customary scorn. It should actually grow all around our hearts, since the role it

            plays in nature by virtue of its marvellous inner structure and way of working is very similar to that of the heart in the

            human organism. Nettles like iron so much that they draw it out of the soil and into themselves, freeing the upper layer of

            the soil from an influence of iron. The remarkable thing is that we find the very opposite in the leaves of certain plants.

            If, for instance, we prepare the leaf of Urtica dioica, the ordinary stinging nettle, in the right way, we have a remedy composed

            of sulphur, iron, and certain salts… nettle makes the manure in the compost intelligent, as well as making the soil more intelligent,

            so that it individualizes itself and conforms to the particular plants that you grow in it. It is like an infusion of intelligence

            for the soil.


      Sattler and Wistinghausen (pages 83–5) describe the nettle compost preparation as supporting the activities of the yarrow

         and camomile compost preparations on the one hand, while on the other conferring on the compost the ability to deal with tangible

         matter and intangible forces in a rational way, so the soil can attune itself specifically to the crop being grown in it.

         They say that one can see nettle has this effect in that its preferred sites for growing are derelict areas from which the

         nettle disappears only once the soil has been left “in good order”: well-structured and rich in humus.

      


      Nettle is viewed as a Mars plant because it stings aggressively. Its action in the compost is to promote the iron-Mars process,

         regulating iron economy in nature and the soil, helping to prevent vine chlorosis, 

         for example, when iron gets locked in calcium-rich soils, and attracting magnesium and other minerals, including sulphur.

      


      RAW MATERIAL NEEDED


      Dried stinging nettles (Urtica dioica). No animal is needed to sheath this preparation, because nettle is already seen to have astrality in abundance. This is

         shown by its sting (from formic acid), an indication that astrality has worked its way into the plant already. The only sheath

         is the earth itself, in the form of peat, and this is there really for practical reasons, so that one can recover the composted

         nettle when one comes to dig it up.

      


      WHEN COLLECTED


      The nettle is cut when about a third of the individual plant is in full flower, usually in late spring, preferably when the

         moon is in front of an air/flower constellation.

      


      PREPARATION


      The cut nettles are left to wilt for half a day in the open air. Then they are buried in a pit surrounded on five sides with

         peat. They spend a whole year underground before being dug up, to absorb the influences of all four seasons. The decomposed

         remains will have formed a dark, solid, and relatively thin layer at the bottom of the pit and can be crumbled, sieved, and

         stored until needed for the compost pile.

      


      RATE OF APPLICATION


      One gram or one teaspoon of composted nettle is added per ten to fifteen tonnes of compost.


      ALSO KNOWN AS


      Ortie piquante (in France); Brennessel (Germany); Ortica (in Italy); urtiga maior or urtigão (in Portugal); ortiga (Spain).

      


      LINKS


      See nettle tea.

      


      Oak bark (505)


      WHY USED


      Oak bark provides a protecting, healing impulse in the compost pile. It is rich in tannin, and tannic acid has insecticidal

         properties, but the main 

         focus here is oak bark’s calcium, which comprises 2.5 to five per cent of the bark and is finely distributed, making the structure

         of its bark ideal. The oak bark provides calcium to the compost and thus the soil, in the optimal living form, rather than

         the undesirable mineral form, according to Steiner. Calcium is needed in the soil if plants are to stay healthy and grow at

         the right rate. This helps plants stay free of diseases such as fungal attack, which occur when they are imbued with the excessive

         vitality of moon forces that encourage fungal infections.

      


      Steiner saw trees as mounded-up earth upon which plants, in this case oak leaves, grew. He saw the role of calcium-rich oak

         bark as:

      


      creating order when the etheric body is working too strongly, so that the astrality cannot influence whatever organic entity

            is involved. Calcium in any form will kill off or dampen the etheric body and thereby free up the influence of the astral

            body, but when we want a rampant etheric development to contract in a beautiful and regular manner, without any shocks, then

            we need to use calcium in the particular form in which it is found in oak bark.


      Steiner did not say why the oak bark had to be placed within the cranial cavity of an animal like a cow or sheep for the preparation

         to be made.

      


      Hugh Courtney of the Josephine Porter Institute for Applied Biodynamics, summarizes:


      This gives the oak the role of the brain, making it an organ of thinking or perception. Just as the moon is seen as the brain

            of the earth, so the oak bark preparation will think for the soil and the plants, helping them to perceive and utilize astral

            forces, balancing them with etheric forces.


      Proctor and Cole (page 78) say:


      A connection to the skull as a moon-vessel can be seen if one studies embryology. In all embryo development, which Steiner

            points out is a moon-growth process, the skull appears first. As we are trying to regulate the calcium, we surround the bark

            in a bony “container” which is built up from calcium. Placing the skull and bark in a watery treatment will bring a balancing

            effect between the moon forces and the calcium.


      They go on to note that “the oak bark preparation will, over a period of time, raise the pH of the soil without the addition

         of lime”.

      


      RAW MATERIAL NEEDED


      

         Finely ground outer bark from pedunculate or English oak (Quercus robur) and the cranial cavity of the skull of a domestic animal. In America, Q. alba can be used.

      


      WHEN COLLECTED


      François Bouchet advises collecting the oak bark in late summer when the moon is in front of an earth/root constellation.


      PREPARATION


      The skull of a sheep, goat, pig or horse, preferably from the farm itself, is filled with crumbled oak bark in autumn and

         placed or buried in a layer of sludge consisting of rotting plant matter, in a site where water from melting snow or fresh

         rainwater periodically flows through. This could be a water-butt or a specially prepared pit. It is left for one autumn and

         one winter. The bark rots while protected by the calcified cranium. It is lifted in spring and the oak remnants are dried

         in a glass jar until the smell has gone. François Bouchet advises digging the preparation up in spring when Mercury is in

         front of the earth/root constellation of Aries.

      


      RATE OF APPLICATION


      One gram or one teaspoon of composted oak bark is added per ten to fifteen tonnes of compost.


      ALSO KNOWN AS


      Ecorce de chêne (in France); Eichenrinde (in Germany); corteccia di quercia (in Italy); casca de carvalho (in Portugal); corteza de roble (in Spain).

      


      LINKS


      See also the horsetail preparation (508).

      


      Dandelion (506)


      WHY USED


      Dandelion has the perfect potassium-silica relationship, according to Steiner. This enables it to impart to the compost the

         capacity to draw in cosmic forces that are released through silica. In this way dandelion is also said to attract the forces

         of the outer, silica-bringing planets, especially Jupiter, which symbolizes something abundant and prolific, but not excessive.

         Silica is expressed in the dandelion after flowering, 

         when its seed-bearing pappae are borne on the wind. We blow these spindly, light-as-a-feather parachutes into each other’s

         faces as children, little knowing that their translucent appearance results from an abundance of fine, siliceous cellular

         tissues. Say Wistinghausen et al (page 61):

      


      The silica coming to expression in the dandelion clock makes this plant a special sense organ for the light. Silica supports

            sensory functions in human and animal skin and sense organs, above all in the eyes. In the plant, and above all in the dandelion,

            this type of sensory function arises from interaction between silica and potassium.


      The way dandelion draws in silica via potassium is said to encourage the release of magnesium, boron, and selenium below ground,

         all vital trace elements for plant growth.

      


      Steiner saw the dandelion as “a kind of messenger from heaven”, adding, “The plant needs to be utilized in the right way…

         it must be exposed to the earth’s influences.” This is achieved by burying the dandelion in the mesentery or caul fat (great

         omentum) of a cow. The mesentery is the skin which holds the cow’s digestive organs, which makes it highly sensitive. After

         its time underground in the mesentery, the dandelion preparation will have become, Steiner added in Agriculture:

      


      … thoroughly saturated with cosmic influences… It will give the soil the ability to attract just as much silicic acid from

            the atmosphere and the cosmos as is needed by the plants. In this way the plants will become sensitive to everything at work

            in their environment and then be able themselves to draw in whatever else is needed.


      RAW MATERIAL NEEDED


      Dandelion (Taraxacum officinale) is a common herbaceous plant that grows worldwide. The mesentery it is prepared in is ideal for allowing the dandelion,

         as Steiner said, to become “saturated with cosmic influences” because the mesentery has no direct opening to the earth. The

         mesentery is a closed environment where the cosmic forces can concentrate, allowing dandelion to find its full expression

         in the compost.

      


      WHEN COLLECTED


      Dandelion flowers are collected as they open on a sunny morning in early 

         spring, with the inner florets still in the form of a small cone, or crown. The flowers are left to wilt in the sun for several

         hours and then dried.

      


      PREPARATION


      The dried dandelion flowers are lightly moistened in dandelion juice and then stuffed into the mesentery and buried in autumn,

         ideally, says Bouchet, when the moon is in front of an earth/root constellation. The animal organ can be cut into pieces to

         make smaller pockets in which the dandelion flowers are held. The mesentery is removed from the ground the following spring.

      


      RATE OF APPLICATION


      One gram or one teaspoon of composted dandelion is added per ten to fifteen tonnes of compost.


      ALSO KNOWN AS


      Pissenlit (in France); Löwenzahn (in Germany); dente di leone (in Italy); dente de leão (in Portugal); diente de leon (Spain).

      


      Valerian (507)


      WHY USED


      Valerian is a concentrated source of phosphorus, and its effect will be to concentrate phosphorus in the soil. Phosphorus

         is needed by plants to attract the light needed for photosynthesis. According to Steiner, diluted valerian juice stimulates

         the compost to relate in the right way to phosphorus, so that phosphorus components will be properly used in the soil by phosphate-activating

         bacteria and worms. This produces a medicinal effect in strengthening the ego potential of a plant. In the same way, valerian’s

         phosphorus-rich juice is used in medicine as a tonic for the human heart. Valerian is said to be the blood of the compost

         pile, keeping it warm.

      


      Valerian’s phosphorus components also allow it to attract astrality, notably via the plant’s affinity with Saturn, and this

         intensifies warmth. According to Recommendations for Working with Crops, Sequential Spraying, and Ashing by H Courtney, while the sun can shine on frosty ground, if valerian is present, its effect is to make the light warmer.

         In Joly’s words, valerian brings a “heat blanket” into the vineyard.

      


      RAW MATERIAL NEEDED


      

         Flower heads of valerian (Valeriana officinalis, valerianaceae family), a perennial herb native to Europe and Asia.

      


      WHEN COLLECTED


      The valerian flowers should be collected near the summer solstice, ideally when the moon is in front of an air/flower or fire/fruit

         constellation, and when the clusters are newly opened in the morning.

      


      PREPARATION


      The flowers are ground with a mortar and pestle and then pressed with a little warm water to make a green or coffee-coloured

         juice or extract, which is bottled with a fermenting cap so that any gases from the ensuing lactic fermentation can escape.

         Then it is strained and re-bottled in dark glass and stored in a dark place until needed. Wistinghausen et al (pages 68–71) say the valerian preparation matures with storage and may be kept for several years and used for as long as

         it retains its scent.

      


      RATE OF APPLICATION


      Dilute by stirring ten millitres of valerian extract into thirteen litres of rainwater for ten minutes. This will cover ten

         to fifteen tonnes of compost.

      


      ALSO KNOWN AS


      Valériane (in France); Baldrian (in Germany); valeriana (in Italy); alface de cordeiro (in Portugal); valeriana (in Spain).

      


      Other forms of composts


      As many wine-growers point out, the quality of the compost is more important than the quantity. Overfeeding the soil in which

         vines grow can make it too rich. The vine must be made to struggle, but not, argues Lalou Bize Leroy of Domaines Leroy and

         d’Auvenay in Burgundy, to the point of serious stress. So balance is important.

      


      One problem wine-growers do have in a Biodynamic context is access to good-quality manure for making their compost piles.

         Steiner’s Biodynamic ideal envisaged a farm as a self-sustaining entity, with animals providing manure for compost and no

         need for “off-farm inputs”. In general, this ideal is easier to achieve in the New World, where wine producers have more space

         on which to raise animals. In New Zealand, for example, vineyards such as Rippon Vineyard were formed out of 

         sheep grazing “high country” runs; and in Chile, vineyard workers often have horses as well as cows for transport, which makes

         manure collection fairly straightforward.

      


      But in Europe especially, many vineyards are inherently monocultural. Land is so valuable in areas like Champagne, Bordeaux,

         and Burgundy that there is no space to grow other crops, let alone to keep animals such as cows for manure. In response to

         this problem, MK Schwarz, one of the first farmers to work with Steiner’s Biodynamic ideas, developed a Sammelprepärat or “collective preparation” in Germany in 1927. Animals over-wintered in barns, and their manure was tipped into a long pit

         dug into the ground and lined with birch poles (“birch pit preparation”). The Biodynamic compost preparations (502–7) were

         dropped in to the mix, then after several months the prepared and composted manure at one end of the pit was ready for the

         fields, while fresh manure was shovelled in to take its place.

      


      Most German farmers, including the two featured in Part Two, use this original collective preparation. But German researcher

         Maria Thun developed her own speeded-up form of Biodynamic compost, called the barrel-compost spray, since her cow-pat pit

         was lined with an old barrel half-dug into the ground. Thun experimented for eight years, basing her work on previous research

         from a station in Freiburg, in southern Germany, which had found that plants growing on limestone soils were less likely to

         contain radioactive fallout than plants of the same kind which had grown on sandy (siliceous) soils. Thun’s research indicated

         that adding calcium-rich eggshells to the manure concentrate had the same effect. Specifically, this concerned the capacity

         of plant roots to take up nutrients that otherwise would be impeded by soil radioactivity. Biodynamic wine-growers are encouraged

         to run chickens on their vineyards as a source of fresh eggshells for this part of the preparation, though in Biodynamic Perspectives, Farming and Gardening, Gita Henderson reports dolomite rock being used in place of eggshells.

      


      Thun also adds basalt to her preparation; this, she says, supports those living organisms and processes in the soil which

         work towards decomposition. Henderson points out that, in chemical terms, this leads to the formation of more clay-minerals,

         which encourage humus formation (clay-humus complex). The basalt acts in a nitrogen-fixing capacity.

      


      Clay in the form of bentonite can also be added as a mediator between 

         the influences of polar opposites calcium and silica, represented by the eggshells and the basalt. Clay also binds humus to

         its particles and holds soil nutrients, preventing their erosion.

      


      Thun’s barrel-compost spray has become widely known through translations of her 1977 book, Work on the Land and the Constellations, published as a companion to her Biodynamic Sowing and Planting Calendar, or seedling calendar, and gave directions for her manure concentrate. Its New World variant is often called cow-pat pit

         or cow-pat prep.

      


      Maria Thun barrel-compost spray preparation


      WHY USED


      Bouchet describes this preparation as indispensable for repairing soils damaged by chemical spray residues, and recommends

         it as the first to be used by vineyards converting from conventional farming to Biodynamics. He believes that it activates

         processes of decomposition in the soil, thus readying the soil for the horn manure (500) spray preparation. The Maria Thun

         improves the quality of the soil, activating microbial processes, bringing air into the soil, balancing or stablizing nutrients

         within the soil, improving soil structure to loosen tight ground during drought, preventing flooding later, and stimulating

         the formation of humus by reversing the tendency of soluble chemical fertilizers to turn clay (aluminium silicate) back into

         rock. Maria Thun says the eggshells and basalt contained in her spray preparation also help diffuse radioactivity.

      


      HOW USED


      Sprayed on the soil in autumn before the solid compost (where used) is applied and before the horn manure (500) is sprayed.

         It acts as a primer by improving soil structure and activating soil organisms. Gita Henderson notes that it can also be used

         on the leaves of plants as an antifungal, possibly due to antifungal properties in cow manure.

      


      HOW OFTEN USED


      Once every two years, or twice a year at most. Usually sprayed on the soil after ploughing: for example, in autumn after summer

         cover crops are turned in, or in spring after the winter cover crops are turned in, to aid their decomposition. The aim is

         to get the soil in balance by spring. If soil microbes are still having to work on decomposing solid compost – or 

         even vine prunings or fallen vine leaves, for that matter – in spring, this will deprive the vine of nitrogen at the very

         moment the vine needs it to force the grape-bearing shoots from its awakening buds. For more on cover crops see immediately below.

      


      WHEN USED ON VINES


      Anne Mendenhall of the Demeter Association in the USA says: “It is classic Biodynamic practice to spray Barrel Compost on

         the soil in spring and fall, with the fall considered ideal, as this is the moment the earth goes to sleep and inhales.” Proctor

         says the cow-pat pit, as he calls it, is best sprayed for the first time during an earth/root period, and during a descending

         moon as the earth breathes in.

      


      STIRRING TIME


      Twenty minutes. As this preparation is stirred or dynamized for one hour, first in solid form, Bouchet says it should be dynamized

         in water for spraying onto the soil for no more than twenty minutes. This is because the compost preparations (502–7) are

         already present within this product, and dynamization for one hour risks inverting certain processes which would reduce this

         compost spray’s effectiveness. It should be used within seventy-two hours of dynamizing.

      


      RATE OF APPLICATION PER HECTARE


      Two hundred and forty grammes of dry material.


      CAN BE MIXED WITH


      In Germany, Switzerland, parts of the USA, and India, farmers with large holdings may add the barrel compost preparation to

         a stirring of horn manure (500), to save an extra trip onto the land with the tractor or sprayer. In this case it is added

         to the final twenty minutes of the hour-long stirring of the horn manure. However, Anne Mendenhall points out:

      


      Thun says not to mix her barrel compost with the horn manure 500 as it will weaken the effect of both; however, many farmers

            do mix them for practical reasons, to have one stirring and spraying instead of two.


      The “weakening effect” to which Mendenhall refers is the same contradiction that Bouchet finds with the prepared horn manure

         (500P), for which see below.

      


      CAN’T BE MIXED WITH


      

         See immediately above.

      


      RAW MATERIAL NEEDED


      Cow manure; Biodynamic compost preparations (502–7); basalt, ground or grains; ground eggshells (or dolomite or bentonite).


      WHEN COLLECTED


      No stipulation.


      PREPARATION


      Thun combines fifty litres of firm cow dung from cows that have been fed sufficient roughage, 500 grammes of basalt grains

         or powder, and 100 grammes of finely crushed, dried eggshells. They are stirred together for one hour in a container, like

         a barrel standing on one end with the other knocked out. Half of the mixture is then placed in another barrel standing on

         one end, but with both ends knocked out. The barrel is left open at both ends to receive both earthly and cosmic influences.

         The barrel has previously been dug into a hole in the ground, not quite half as deep as the barrel, with the excavated earth

         piled around the part of the barrel poking up above ground level.

      


      Once in the barrel, the ingredients are stirred from the outside in. After one hour Thun says the mixture should have become

         “one dynamic whole”, like a big cow-pat with a slightly dilute colour.

      


      Bouchet says the best time to make this “earth remedy” is when the moon is in the earth/root constellation of Virgo. The solid

         Biodynamic compost preparations (502–6) are inserted into the mixture one by one and placed separately, with the nettle at

         the centre to represent the sun. Then the remaining half of the manure, basalt, and eggshell mixture is placed on top, and

         it, too, has the compost preparations inserted.

      


      Over this is sprinkled a liquid mixture made from five drops of the valerian (507) preparation stirred for ten minutes in

         a litre of water. This brings “warmth”. The barrel is then covered with its lid. Twenty-seven days later, when the moon is

         in front of Virgo, the contents of the barrel are “dug over” or aired, by turning briefly with a spade. After another two

         weeks, says Thun (one month says Bouchet), the Maria Thun barrel compost can be used on the soil.

      


      Once ready, the preparation resembles very rich, dark, fine earth with 

         a clean, intense earth smell. It is lifted before being diluted in rainwater and dynamized. Proctor uses bricks rather than

         a barrel to line the pit. The pit in his back garden in New Zealand is more of a shallow trench, in fact. The bricks, he says,

         keep the preparation from going too dry.

      


      ALSO KNOWN AS


      Cow pat prep, compost-spray prep, or cow-pat pit (in Australia and New Zealand); barrel-compost prep, barrel preparation or

         barrel prep (USA); dung compost of Maria Thun; dung compost spray; manure concentrate; Maria Thun barrel compost spray; the

         Maria Thun (English-speaking); composte de bouse de Maria Thun or le MT (in France); birch-pit preparation, collective preparation or Sammelpräparate (Germany).

      


      LINKS


      See the Biodynamic compost preparations (502–7). See also the horn clay spray preparation for more on how clay “mediates” between the polar opposites of calcium and silica.

      


      COVER CROPS


      Cover crops are simply plants sown between the vine rows for specific purposes. They are often referred to as “green manures”.

         This is because they are used to bring elements like nitrogen and carbon dioxide, present in the atmosphere, into the soil.

         In some ways, though, the term “green manures” is a misnomer, as Marinus Le Rooij points out in The Astronomy of Peppering published in the New Zealand Bio-Dynamic Farming & Gardening Association Newsletter, Vol 47. He says that cover crops create the conditions from which a stable humus level can develop, but they bring little humus

         directly to the soil. This is because their comparatively sappy and green nature lacks enough ligneous material and decays

         too quickly to produce stable humus.

      


      Instead, leguminous crops such as lupins, vetch, and beans are especially good at fixing atmospheric nitrogen during winter,

         drawing it into their foliage and from there then down into their roots. It is released into the soil once they are mown or

         ploughed in spring, boosting vine growth as vines come out or dormancy. In this way they act as a complement to solid compost.

         Spraying with Maria Thun barrel compost will help the cover crops decompose in the soil.

      


      Composting is one way of bringing humus to soil. Cover crops also 

         stimulate humus formation in the soil, but in a different way. Humus is formed when carbon, pulled out of the air as carbon

         dioxide by plants during photosynthesis, degrades in the soil as, for example, chlorophyll-rich leaves of cover crops such

         as clover decompose. In the ground the carbon becomes a food source for micro-organisms; humus results when they die.

      


      Cover crops benefit in many other ways, too. They create extra biodiversity in vineyards, which are inherently monocultural.

         Cover crops provide shelter and food for beneficial fauna such as insects, spiders, and predatory mites, with flowering cover

         crops being especially beneficial. Growers will often sow a mix of several cover crops: for example, crimson clover and mustard

         in California. By flowering at different times, these maintain constant activity by beneficial fauna.

      


      Cover crops also protect the soil from erosion. They help improve soil structure by forcing their roots into the topsoil,

         breaking up compact soil, and helping rainwater to penetrate. Cover crops with deep tap roots such as chicory and lucerne

         are especially good here. Crops like low-growing clovers also provide competition for weeds, taking away their sunlight and

         water. In addition, they create competition for the vine’s lateral or shallow roots, forcing the roots deeper, and so making

         it less likely that shallow-rooting vines will suck up rainwater too quickly in the run up to harvest, thus swelling the grapes.

      


      Cover crops are increasingly common in all vineyards. However, in conventional vineyards the ground directly underneath the

         vine will still be weedkilled, which seems a total contradiction: encourage biodiversity for part of the vineyard soil while

         destroying it on the rest. Organic and Biodynamic growers will leave these weeds in place, mowing or scything them into a

         mulch if they grow up too high into the area where the grapes are hanging, or they will plough them out using special straddling

         tractors. However, one question Biodynamic growers must answer is: why they do not just leave the natural soil cover in the

         vineyard, instead of sowing cover crops? Apart from the advantages listed above, cover crops usually provide a greater range

         and volume of soil nutrients than plain weeds. If you want to grow wine, you must compensate. If fields were simply left fallow,

         then weeds would be fine.

      


      The other issue with cover crops is that the seeds must usually be bought in. The Biodynamic ideal is to make the farm a self-sustaining

         

         organism, not reliant on off-farm inputs. Viñedos Organicos Emiliana (VOE) in Chile is getting around this problem by collecting

         seeds from native plants growing on the fallow land on its ranch, and using these as cover crops. Other potential solutions

         to off-farm inputs is to sow perennial, rather than annual, cover crops, or to leave annuals to set seed to germinate the

         following year.

      


      The final major issue is energy use. Two cycles of cover crops will usually be sown each year: a winter one sown in autumn,

         and a summer one sown in spring. The mix of winter cover crops is usually chosen for its ability to decompact soil and provide

         nitrogen, while with summer cover crops the emphasis is usually on providing a habitat and food for beneficial vineyard fauna.

      


      At the beginning and end of each sowing, the ground will have to be ploughed. This burns energy and disturbs the topsoil structure,

         which is why vineyard manager André Durrmann in Alsace prefers to leave the native vegetation untouched. Other vineyard managers,

         like Californians Kirk Grace at Robert Sinskey Vineyards and Dave Koball at Bonterra’s McNab and Butler Ranches, are minimizing

         the environmental impact of their use of cover crops.

      


   

      2


      The Vine


      

         As well as recommending the Biodynamic preparations for the solid compost in his Agriculture Course Rudolf Steiner also devised three further preparations which are applied to the farm as sprays. These are horn manure (500)

         and horn silica (501), which are usually used in tandem, and horsetail (508). As with the compost preparations, animal organs

         are used as sheaths in preparing two of these field sprays, namely horn manure and horn silica. These preparations are made

         by burying cow horns stuffed with either cow manure or ground quartz (silica) for six months.

      


      Steiner saw the cow horn as a powerful captor of astral energy. In contrast to the stag, whose bladder is used to make the

         camomile compost preparation (503) and whose antlers are lost each year and must regrow (becoming biggest at the autumn equinox,

         ready for mating and the rut), the cow’s horns are permanent. Steiner believed the cow to be a very earthly creature, possessed

         of what he called “astrality”. “If you could crawl around inside the living body of a cow you would be able to smell how living

         astrality streams inwards from the horns,” he said in Agriculture. The cow has a powerful digestive capacity, with four stomachs and a digestive tract of forty-five to fifty metres (148–64

         feet) in length.

      


      When grass is digested in the cow’s stomach, it is broken down and substances and powerful forces or energies are released.

         These help build up the body of the cow. When the grass is released by the cow as manure, it has a tremendous capacity to

         attract worms and other earth life, something that can be seen by looking underneath a cow-pat in a field. Biodynamicists

         see this as evidence of how the grass has become energized in the cow’s stomach.

      


      

         Although the manure buried in the horn stimulates the soil it is not a “fertilizer” per se. After I first made horn manure on the Fetzer Home Ranch in California, I remembered that one of my first vineyard jobs,

         a decade earlier in Bordeaux, had been applying chemical fertilizers to Merlot vines. I had had to wear a mask and gloves.

         The fertilizer came in pellet form, in plastic sacks. They stank of what seemed like a factory designed to resemble the worst-smelling

         urinals you could imagine. They were in fact nitrogen-rich urea pellets. I remember wondering whether contact with these pellets

         might one day affect my sperm count. Cow manure, on the other hand, held no fear. As a kid I had played soccer for years in

         a field of cows, slide-tackling my opponents and random cow-pats with equal relish. I never felt threatened in that field

         as I did by those pellets in Bordeaux. So – and to coin an American phrase – while making horn manure on the Home Ranch “I

         never worried about shit”.

      


      Frey Vineyards in California has experimented with making horn manure and horn silica using cow hooves instead of horns. Cow

         hooves are easier to find than horns, since dehorning of cattle isn’t the norm on conventional farms. Research by Dewes showed

         that hooves from cows rather than bulls appeared most effective. The horns have an alleged capacity to radiate energy back

         into the cow, and this comes into play when the manure and silica are placed in a cow horn. The horns radiate energies in

         the ground back into the horn when it is buried over winter for the horn manure, and they concentrate solar energies in the

         horn silica when this is buried over summer.

      


      If you think that Steiner is overplaying the effect that the horns have, research by Dr. Thomas Dewes found that whereas horn

         manure made according to Steiner’s directions contained microflora similar to those found in worm-castings, these were not

         evident in manure prepared in an imitation horn. Joly, in Wine from Earth to Sky, reports that the bacterial activity of cow manure buried in a cow horn can be eighty times greater than if it were buried

         in an earthenware pot.

      


      The cow horns should, it is believed, come from an animal that has had calves. The birth process is believed to make the energy

         radiated by their horns more intense. Calving rings, one for each birth and thus lactaction, will be visible at the base of

         the horn. Horns carrying several calving rings are considered ideal. In Investigations concerning preparation 500 W F Brinton concluded that the bigger the weight to volume ratio of 

         the horn used in making the field-spray preparations, the better the quality of the preparation, and that bull horns – which,

         obviously, have no calving rings – gave a low quality of horn manure (500). The bony core on the inside of the cow horn is

         shaken out by allowing the horn to dry off in the sun for a day or two, before the horn is filled.

      


      Horn manure and horn silica act in tandem, but both have the same goal in a wine context: stimulating the verticality of the

         vine. The horn manure helps create conditions whereby the vine roots descend deeper into the earth, while the horn manure

         helps vines reach up towards the sun. In both cases the vine will become stronger. Deep-rooting vines have stronger foundations

         than shallower-rooting ones. They are less likely to suffer from dry conditions, or excess rain. Vines whose shoots and leaves

         reach up strongly to connect with the sun produce less excess vegetation in the form of water shoots, yield more regularly,

         because reserve buds are harnessing more solar energy, and produce riper tasting and longer-lived wines, because chlorophyll

         formation is maximized.

      


      Steiner saw horn manure and horn silica as two polar opposites, with horn manure acting on what he called the calcium or lime

         process, and horn silica acting on the silica processes. Humans live between these polar opposites too: calcium in our bones,

         and silica in our skin, eyes, and other sense organs.

      


      Calcium works in darkness, on the inside, for bones and for the roots of plants in the dark earth, while silica provides an

         invisible outer skin for what has grown above and for what has been drawn towards the light. It is often found in the plant

         skin or bark. Silica works from the outside in, while calcium works from the inside out.

      


      Whereas the function of silica in the soil is to mediate cosmic activities connected with light and heat, calcium has the

         opposite effect, relating more to the dynamics of the region below the sun and in the earth. Horn manure supports the terrestrial

         or calcium (lime) principle. Horn silica supports the cosmic or silica principle. Ideally, Steiner said, Biodynamic agriculture

         should bring about a balance between the calcium and silica forces, between inward growth and outer form, between dark and

         light, between the tangible and the intangible, between the inward pull of gravity and the outward pull of the cosmos.

      


      This last point picks up on Steiner’s idea that the inner celestial bodies closest to the sun, such as our moon, Mercury and

         Venus, favour the 

         calcium force, while outer planets such as Mars, Jupiter, and Saturn bring silica influences.

      


      Everything active in silica-like substances contains forces that do not originate with the Earth, but rather the so-called

            distant planets – Mars, Jupiter, and Saturn. These planets are working in the siliceous substances.


      The position of the planets on the ecliptic, either relative to the astronomical constellations, or relative to each other,

         is highlighted in most Biodynamic calendars, one key example being moon-Saturn oppositions to reinforce the action of horn

         silica. Some Biodynamic practitioners use horn clay, that is clay buried in a cow horn, as clay is said to “mediate” between

         the two polarities of silica and calcium, bringing the horn manure (calcium) and horn silica (silica) in balance.

      


      Horns for horn manure can be used several times, but those for horn silica are only used once and then discarded, usually

         by leaving them under a newly planted tree. It is extremely difficult to break up used horns. In former times it was common

         practice before transplanting to dip plant rootlets in cow manure to get them off to a good start, and it was also known that

         burying cow horns beneath newly planted trees or shrubs would provide them with long-term fertility, as horns provide a slow-release

         source of nitrogen. Steiner fused these two ancestral practices in his recommendation for the horn manure.
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