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Preface

There has been growing interest in biodynamics in recent
years. For a long time the organic farming and gardening
movement was dismissed as marginal and ‘alternative’, but
escalating concerns about the environment, health, food
quality, animal welfare and related issues have raised the
profile of organics in a way few could have imagined 30 years
ago. As a branch of organic agriculture, it is scarcely
surprising that biodynamics has emerged more into public
consclousness.

Biodynamics was never narrowly focused on agricultural
techniques. It was conceived as a new way of thinking about
farming, nutrition and the world of nature. Originating from a
series of eight lectures on agriculture given by Dr Rudolf
Steiner in 1924, it offers a new holistic outlook that frees
agriculture and science from the limits of a purely materialist
philosophy.

Like others before it, the present book supports practical
biodynamic farming and gardening. Those already involved
with biodynamics should find among its broad range of topics
much to deepen their understanding of the subject. They will
also detect the author’s concern to promote innovation and for
biodynamics to move with the times. Those new to
biodynamics, but perhaps already committed to an organic
philosophy, may have little idea of Rudolf Steiner’s immense
contribution to knowledge. A major task of this book is
therefore to set out the fundamentals on which not only
biodynamics but also the wider organic movement depend. To
meet this need, the book aims wherever possible to create a
bridge between mainstream science and Steiner’s insights and
suggestions, and to offer the wider organic and agro-ecological
movement a firmer basis for acknowledging biodynamic
concepts.

While Steiner’s Agriculture Course remains the cornerstone,
those working with biodynamics have found it essential to
study his other lectures and books to gain better foothold with
the content of the agriculture lectures, and to extend their
scope. This is a long, ongoing process. Yet there is an urgency



about getting to grips with the current disruptions to climatic,
ecological and economic conditions, and this concern has
provided the motivation for the present volume.

Considered as a group, the first four chapters lay the
foundations. I first place biodynamics in the context of holistic
forms of agriculture, outlining the cultural fault-line with
conventional agriculture and the kinship of biodynamics with
organic traditions and the wider agro-ecological movement.
Chapters 2, 3 and 4 explore themes from the Agriculture
Course—-the cosmic dimension, the farm organism and the
role of the soil. Crucial to the aim of this book is that we adopt
a more enlightened view of how the farm or garden manages
the interplay of earth and cosmos, and how soil, too often
regarded as the most mundane of substances, truly sustains the
whole of life.

Having widened our view of nature, the principal biodynamic
practices are presented in Chapters 5 and 6. In previous
literature these are mostly treated as axiomatic. Here, we
engage in discussion and critique rather than straightforward
description of procedures. In addition to the established
biodynamic preparations, the window is opened on a range of
less familiar innovations with biodynamic pedigree. Chapter 6,
on the biodynamic calendar, includes much that is familiar to
organic gardeners but urges reappraisal of the use of the zodiac
and a clearer understanding of the opportunities a calendar
may offer. Chapter 7, on seeds, represents a topic of vital
importance to organic and biodynamic growers in face of
challenges from the biotech world. Chapter 8 enters into the
special character of water, the most vital of substances
supporting life, and the way in which it is used and treated in
biodynamic procedures.

The last four chapters, in their different ways, all connect with
the human being. Chapter 9 examines the relationship between
outer visible landscapes and our inner mental landscapes, and
contends that working with nature in the biodynamic way can
offer a mutually healing process for society and the earth.
Chapter 10, which tackles the immense subject of food and
health, will represent for many people the prime mission of
biodynamic agriculture and is justification alone for probing



the hidden pathways of nature explored in this book. Through
discussion of modern health problems, the chapter confirms
the wisdom of a holistic approach to nutrition.

Chapter 11 introduces the social element of agriculture. So far
of limited impact, community involvement with agriculture
seems set to gain momentum as pressure builds for more local
production and consumption networks. In this field we
highlight experiences on a number of pioneering biodynamic
farms. The final chapter reviews the dramatic nature of current
circumstances, highlighting concerns about food cost and
security. It discusses issues which confront the organic
movement and the challenge for biodynamics to be more
flexible if it is to gain impetus. It points to the need for new
relationships between society, the land and planet earth, all of
which are inspired by spiritual ideals.

As the book’s chapters are written with a progression of ideas
in mind there will be some benefit reading it that way.
However, they can also be regarded as separate essays, and
generous cross-references are provided. It i1s hoped that in this
way, and with the provision of numbered notes, the book will
offer useful study material.
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1. The Foundations of Holistic Agriculture

A historical context can help readers assess the distinctive
contribution that biodynamics offers for understanding the
natural world. Here we shall review how people in the past
approached agriculture, and what has happened as a result of
using agrochemicals. Organic farming will then be considered,
noting the many benefits this can bring, before finally
introducing biodynamics.

The nature of indigenous knowledge

Truly great minds are never those of narrow specialists. If we
go back in time before the last three hundred years we find
that knowledge was drawn from a wider field than tends to be
the case today. Many great minds of the past—Leonardo da
Vinci, Kepler, Shakespeare—could thus be described as
polymaths, for their creative strength lay in a universe of
knowledge to which they were still receptive or in which they
were well versed. Chaucer, for example, commented that no
one could be a physician who was not also informed by
astrology,! and when we use the word consider (siderus, Lat.
star) we can appreciate that originally it meant to ‘consult the
stars’. Holism, as it arose in Greek times, reflected the
merging of a dawning intellectual faculty and its keen
observation of the world with an intuitive wisdom which had
prevailed for thousands of years. The contribution of Aristotle
was pivotal in this respect. The Greeks stood at a crossroads of
human evolution for they recognized the reality of a realm
beyond material physical existence, embodied in their
mythology. Awareness of cosmic influences on earthly life, as
will be discussed in Chapter 2, was common amongst all
ancient peoples. As we have increasingly gained independent
intellectual skills, we have largely lost a faculty which once
gave us access to a universal wisdom.2

To understand indigenous agricultural practices, some of
which offer examples relevant to our time, we need to realize
that ancient peoples, in particular their priestly elites, had an
intimate understanding of natural phenomena. In the mystery
centres, they were able to consult with cosmic wisdom
(oracles) on all aspects of cultural life, including agriculture.



Such access was normally acquired via a path of initiation
(Fig. 1.1). Nowadays we assume trial and error has played a
key role in human progress, including plant and animal
domestication. This is the brainchild of an intellectual era, for
the first domestication of grasses was achieved many
thousands of years ago while a broad range of evidence shows
that in temple architecture, music and painting, sublime
expressions of artistic endeavour preceded later and lesser
achievements.

Fig. 1.1 Angelic being depicted as pollinating flowers.
Assyrian bas-relief from Nimrud, Iraq (Boston Museum of
Fine Arts)

But living with nature year after year, in the rhythm of
seasonal changes, was more than an education; it was the
profound, first-hand experience of ancient peoples aware of
the outer reality of their environment but also aware, inwardly,
of how harmony or balance was to be achieved on the land
(see Chapter 9). Balance is of course the aim of sustainable
agriculture—farming which puts a premium on building and
maintaining the quality of the land resource.

Traditional cropping systems



Until the nineteenth century all the world’s agriculture
embodied elements of holistic practice. In Britain this
consisted of relatively modern practical measures (rotation,
tillage, drainage) with an underlay of tradition (use of locally
adapted species, timing of agricultural activities, observance of
seasonal festivals, folk knowledge of medicinal plants). Each
indigenous system adopted different approaches to building
and maintaining soil fertility but from ancient times it was
evident that the waste discarded from settlements—from
animal housing in particular—Ied to prolific plant growth, so
the principle of applying surface organic materials became
widespread. This can still be read from the dark appearance of
soils in the vicinity of ancient settlement sites.

Many systems relied on combinations of fallowing and the
collection of various nitrogenous materials for incorporation
into the soil. Field-based and largely rain-fed systems from
Europe to Asia depended especially on the manure from draft
animals. These were not available in the Americas at the time
of European contact, and other materials were used here
including the guano of sea birds, together with fish heads.2
The Celtic coastlands of north-west Europe traditionally made
use of kelp and other seaweeds which they laid out in long,
narrow beds—°‘lazy beds’ (Figs 1.2 and 1.3).

Fig. 1.2 Seaweed beds on the Isle of Rhum, Scottish Hebrides



Fig. 1.3 Harvesting seaweed in Brittany, France

Other systems relied on the natural fertility of fresh silt, flood
and 1irrigation water to provide for sustainable production, the
Nile, Indus and Mekong being classic examples.? For this and
other reasons, rice growing throughout the East—often
virtually a monoculture—as well as wet yam growing in the
Pacific region, has been amazingly robust. For example,
paddies in parts of the East would be fertilized by the leaves
and branches of surrounding trees, some of which were
nesting sites for fruit bats which thus delivered guano. Buffalo
would contribute by treading in crop residues and other
organic matter while also adding dung. Meanwhile, after
irrigation or flooding, paddies would benefit from blue-green
algae, and even fish! Not so any longer, in the vast majority of
areas.

In forested regions the food production strategy depended on
whether native species offered enough subsistence or trading
potential to be worth exploiting. In this way, and subject to
other land being available for field crops, forest gardens came
about. Much advocated by permaculturists, these are highly
productive systems but mainly appropriate for tropical
environments. Such sophisticated forms of polyculture are
thus still practised locally in Sri Lanka (known as Kandyan
gardens), parts of Indonesia and other areas of fast-
diminishing rain forest. Here, the forest provides all its own
nutrient needs while the diversity of species and ecological
niches create a vast food web within the ecosystem. This is the
eminently suitable form of productive land use for sloping



terrain, and many of the best examples owe their survival to
the difficulty of other types of cropping on such land. Even so,
cultivators formerly constructed terraces to maximize food
cropping and conserve soils against erosion.

For the growing of field crops, farmers widely used the system
of ‘slash-and-burn’ land preparation, given names such as
swidden, ladang, milpa, tlacolol and chena in different parts of
the world. It is also thought that the brief burn of the soil
surface helped stabilize nitrogen until the next rains came and
seeds could be sown. After several seasons of cropping, the
land was left as fallow for a lengthy period. Such systems
achieved a reasonable equilibrium as long as land resources
were plentiful in relation to population levels. During the
cropping years it was common for different main crops to be
planted in succession, both perennial and seasonal, according
to their nutrient demands. Eventual abandonment, while
allowing the bush to return and fertility to be restored,
reflected the extra work involved as weeds became more
troublesome. Especially in lower latitudes, cropping utilized
not one but several species in combination, for example maize,
beans and a cucurbit (Mexico and Peru), or alternatively
manioc with either pigeon pea and sweet potato (Indonesia) or
cow pea and melon (Cameroon). Such polyculture was
worldwide prior to the advent of chemicals and modern
farming methods—in fact prior to modern agricultural science!

It has been repeatedly shown that crops grown in combination
outperform those grown separately over an equivalent area
(the Land Equivalent Ratio), and that for poorer soils the
benefits are proportionally greater.> We should not be
surprised by this, for the net primary productivity of complex
ecosystems such as native forests is as much as two orders of
magnitude greater than for modern arable farming. The
benefits from mixed cropping are not trivial either, for
increases of 1.5 to 4 times have been recorded in experiments.
This arises from efficient utilization of soil and light,
beneficial interactions between neighbouring plants above and
below ground,® effective pest management, and from
comprehensive ground cover which stifles weed germination
and helps maintain soil moisture. Also implicit in this system



is a spread of the ripening and harvesting of each component.
Polyculture was fundamental to food security, for if one crop
failed, the family might survive on what remained. In Japan,
barley and sweet potato used to be interplanted with
Calendula. Intercrop systems were also widespread in China,
though recent reports indicate those still adopting such
practices are reluctant to talk about them as they tend to
signify poverty. In fact, however, nothing could better
exemplify holism in practice than such a cropping system. But
with increased scale and mechanization, diverse cropping
systems have become impractical. In many parts of the world,
principally the tropics, we can see the remnants of such
ancient systems. Even where mainstream agriculture has
erased them they survive in home gardens where cultivation is
based on bed systems and hand tools.

In higher latitudes with a lower angle of sunlight and more
limited growing seasons, simpler cropping systems—whether
in beds or fields—would have been more practical. The
keeping of animals also had an effect on how cropping could
be organized. In Britain, a strategy involving fallowing—
swidden in prehistoric times—had been the norm. The
medieval-village ‘three-field’ system embodied this idea and
incorporated so-called ‘open-field strips’—very much an
expression of people still labouring communally. But from
Tudor times these strips were consolidated, a process
accelerated by Acts of Parliament, and largely driven by the
Industrial Revolution. To increase the intensity of production
yet avoid soil exhaustion, cereals were followed by other crops
—roots and later legumes—giving rise to locally distinctive
rotation systems. Some idea of the earlier character of
agriculture and biodiversity throughout Europe can be gleaned

from recent studies of Transylvania.Z

Even so, European single-variety rotations were as nothing
compared to those of Central and South America or even West
Africa. In the Andes, fields nominally planted to maize or
potatoes in different seasons are commonly interplanted with
other species, while not just one variety but up to 30 varieties
of the main crop can be identified! If this is not a measure of
our agronomic regression in recent times then it is certainly a



measure of the genetic erosion which modern practices have
caused.

Traditions of sowing and planting

There are countless local traditions for sowing, planting and
other agricultural practices across the world. Extant in China
in the Middle Ages was an elaborate calendrical system
incorporating moon and constellations (Fig. 1.4)2 while a
system of neketh or timings is still used in India and Sri
Lanka.2 This not only concerns auspicious timings for work on
different crops but, through the use of tithi (denominations of
the lunar phase cycle), optimal timing can be assigned for
individuals according to their horoscope!
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Fig. 1.4 Calendrical diagram from the Wang Chen Nung Shu,
China, AD 1313 (from Francesca Bray, 1975)



In the tropics where, rainfall permitting, cropping is possible
throughout the year, the moon’s phases feature strongly in
indigenous knowledge. Seasonal positions of sunrise as well as
lunar rhythms used also to be keenly observed in temperate
regions. Among many variations, the writer has detected
similarities with regard to sowing and planting. Thus,
traditions worldwide tell of sowing 2—3 days before the full
moon and of planting or transplanting 3—4 days after full
moon. It is acknowledged that the moon strongly influences
water processes while seeds absorb water more rapidly around
full moon (Fig. 1.5).1% Germination is therefore more effective
if seeds are sown at that time.

One of the priorities of farming is to achieve rapid and even
emergence of seedlings, so besides attention to seedbed
preparation, seed priming may be undertaken (see Chapter 7).
Without this, many seeds are victim to fungus or predation,
while slow emergence invites weed competition.
Agriculturalists of the past appear to have anticipated the
optimum water uptake of seeds around full moon by sowing a
few days before. For transplanting from a nursery the situation
is different, for here we have already a plant with its root
system. In this case, re-establishment of roots in fresh soil is
the priority so that planting out in the moon’s waning period—
when water is drawn less strongly within the plant—is entirely
prudent.
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Fig. 1.5 Water absorption by bean seeds around full moon
(after Brown and Chow, 1973)
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Decisions about what and when to plant were made also on the
basis of keen observation. Indigenous knowledge systems thus
included awareness of the habits of a range of wildlife species
as portents of the weather in the seasons ahead.

Traditional systems of pest management

Traditional pest management took different forms. There were
cropping combinations which helped contain such problems,
together with attempts to scare pests or lure their predators by
day or night using a variety of ingenious devices (Fig. 1.6).11
Auspicious timings were used to control different
combinations of animals. Thus the phase cycle of the moon
was divided into seven-day sub-cycles, each day deemed to
have a particular characteristic ‘energy’. Such days, accorded
the names of animals, are known as karana in Indian and Sri
Lankan tradition.

The shaman’s services were widely used for tasks seeking
control over nature that could not be undertaken without
attaining high moral standing. Mantras would be chanted—
stanzas which had power when recited with correct emphasis



and repeated a particular number of times. Such rhythmic
utterances are aimed at influencing the powers guiding the
activities of different animal groups (group souls) and the
world of elemental spirits (see below). In a similar way, Pirith
ceremonies in Buddhism, which make use of water, offer
protection for the person, for properties and land. But such
mystical procedures, as with the Agni Hotra puja (offering),12
may also involve a burning process (dematerialization), a
reflection of which is found in the church’s use of incense.
While shamanism has always been concerned with human
welfare (e.g. the witch doctor), it addresses not only the
hazards of pests and disease but, in the Andes, protection of
potato fields against violent hailstorms (Fig. 1.7).

Fig. 1.6 Indigenous devices for pest control, Sri Lanka. Left:
Attracting birds to clear ground-dwelling pests. Right:
Nocturnal lure for insect pests

Meanwhile a traditional method by which gamekeepers
controlled the destructive habits of crows was to kill a few and
place them on fence posts to deter their brethren, and some
other pests are treated in a similar way to this day in parts of
Britain. In a similar fashion, rice insect pests in paddy fields in
Sri Lanka were once widely deterred by pinning said insects
on posts at the four corners of fields. The choice of particular
times or of chanting reinforced the deterrent effect (see
Chapter 5).



Fig. 1.7 Shaman invoking powers to protect potato field,
Bolivian Andes

Traditional reverence

It will seem strange to western people—now almost
completely separated from the land—for this subject to be
brought up in the context of agriculture. The sanctity of the
harvest, together with sowing and other seasonal events, has
been and continues to be a feature of traditional societies and,
though poor, many in the developing world spend heavily on
festivals and other celebrations. Formerly, in Britain and
elsewhere, observance of each lunar cycle according to a
system of Esbats and Sabbats was once widespread.

From the various theocratic religions of Asia and America to
the animistic traditions of Africa, deities and elemental nature
beings have traditionally been acknowledged. In these
traditions there is recognition it is not only human work which
gives us our crops but the participation of unseen helpers and
unseen forces, now largely beyond human experience. Before
starting work, many Hindu farmers still worship at a shrine
placed within the field (Fig. 1.8), while in other parts of the
world a consciousness of nature spirits remains. On a village
development programme in Ghana, the writer encountered
people who could engage in such communication. He was
informed that these spirits were now departing because of the
noise and pollution of tractors and the clearance of ‘bush’,
which left them with no natural places to which they could
retreat. This is no 1solated incident, for recent sources illustrate



the reality of a highly structured body of knowledge about
nature beings.!2 Many people have a capacity to perceive such
spirit beings, more so when they are children, but such
experiences are, of course, completely at odds with western
paradigms.

Fig. 1.8 Hindu shrine beside rice paddies in Bali, Indonesia

Modern science assumes that with similar techniques different
people can achieve similar results—but we know this is simply
not the case. Individuals most certainly do have an impact on
the world of the living; and a reverence for nature, whether
displayed or not, appears to be fundamental to this (see
Chapters 3, 4 and 5). We may therefore begin to understand
how people in the past, and perhaps not just the shaman, were
able to exercise influence over some of agriculture’s natural
hazards.

Chemicals and commercialization

The history of conventional, chemically based agriculture
parallels that of developments in science, warfare and
commercial activity since the early nineteenth century. The
details of this are outside the scope of the present volume but
the lessons are not.1* We may be reminded here of the contrast
between need and greed as famously pronounced by Gandhi.
The advent of chemical fertilizers meant that farmers were no
longer dependant on cultural strategies to maintain nutrition
for crop growing. It simplified the farmer’s life but was also to
be the start of rural indebtedness. Chemicals led directly to



continuous cropping, to a decline in soil organic matter, soil
organisms and soil structure, with urea a key culprit.

A further step was made when Norman Borlaug’s ‘miracle’
seeds hit the market place in the 1960s. These were the high-
yielding, hybrid cultivars which were to give the Green
Revolution 1its name. And chemicals, of course, were a
necessary part of living that particular dream. They were
needed for growing the crops to their potential yield, for
preventing pest damage and for reducing weed competition.
How ironic that when the chemist and the business world uses
the word ‘green’ it usually means the exact opposite!

In consequence, a small number of hybrid varieties displaced
countless open-pollinated traditional cultivars (see Chapter 7).
This loss of biodiversity spelled the beginning of a continuing
campaign against pests and disease which fails to be won
despite huge expenditure. Enlargement of fields and farm units
in the course of time to facilitate mechanization has merely
increased these problems. The uniformity which resulted from
the new varieties placed crops at risk because fewer organisms
find suitable niches. Short-strawed cereals help avoid wind
damage to heavier crops but bring the crop nearer to the
ground, reducing ventilation and increasing the incidence of
fungal disease. The introduction of genetically engineered
crops is but a further turn of the screw which, despite current
belief in technology, will not prevent future plagues of pests.

This narrowing of the range of crops has also meant that part
of the broad nutritional base has been lost from local diets the
world over. Thus a great deal of malnutrition is directly
attributed to changes following the Green Revolution—an
increased incidence of children with rickets being one
example. Looking back to the nineteenth century, the lack of
agricultural diversity was the key factor in the infamous Irish
potato famine.

It could be claimed that agrochemicals have helped the world’s
population climb from 1.5 to over 6.5 billion in the last
hundred years. On the other hand, the environmental and
human costs of achieving this have been enormous: soil
erosion and desertification, water pollution, greatly reduced



biodiversity and health risks to farmers and consumers alike—
all this before considering the implications of increased carbon
dioxide and other greenhouse gases, a process to which an
intensified agriculture has made its own sizeable contribution.

Pesticides

The story of pesticides is a story of self-defeating aggression.
It is also a story of bad science—bad because of the adverse
consequences of pesticide use, and bad because most of the
research has been conducted under the control of those with
commercial interests. Pests of field crops usually have control
organisms. When pesticides are applied, their natural enemies
are killed along with the target organisms. Spraying affects the
entire food chain dependant on insect life or other food
sources.

Susceptibility of plants to pest and disease attack is crucially
affected by stress. Arising from many sources, stress causes
changes in metabolism. For example, prolonged intense solar
radiation causes stress, so that temperate C3 plants are more
prone to insect attack in the tropics. The provision of shade is
therefore a vital consideration. Stress can also be caused by
pesticides interfering with the surface protective layer of the
leaf, then being absorbed by the plant. While plants can to an
extent metabolize pesticides or their fragments, the latter can
lead to retarded plant metabolism. The resulting elevated sugar
levels may increase susceptibility to insect attack.!> The latter
not only feed on the plant but also introduce virus diseases. In
addition, pesticides inhibit soil micro-organisms such as
nodule bacteria and mycorrhizal fungi, so for this reason too
plants may struggle to maintain healthy growth.

Owing to their rapid and frequent life cycles, pest organisms
are well placed to develop resistance to the various chemicals
—this principle also applying to virulent weeds. The result is
that the farmer either sprays more frequently or increases the
dose, irrespective of what the small print on the bottle may
say. This intensifies the evolutionary pressure to acquire
resistance, as well as increasing the health risks to the farmer.
Pesticides and herbicides are formulated with a carrier
substance which allows them to stick to or penetrate biological



tissue more readily. While most of this propellant-surfactant is
evaporated quite quickly according to humidity, it is not
uncommon for the chemically active agent itself to have
volatilized within 48 hours. This highlights both the pollution
risk and the comparatively short-term effectiveness of many
pesticides. Indeed, it has been estimated that at least 80 per
cent of pesticide is wasted,1® and due to the world’s air
movements temperate regions receive an undue share of the
deposition of chemicals carried upwards in the atmosphere of
the tropics.

Since the Industrial Revolution and major urbanization, living
in the countryside has generally been healthier than town life
with its pollution. But since the advent of agrochemicals,
farmers have been at particular risk from pesticides,
particularly poor farmers in hot countries who work
unprotected and without access to adequate water for washing.

Organic-ecological farming

Without the recent history of so-called ‘conventional’
chemical farming it would be unnecessary to label any form of
agriculture as organic in a generic sense. The word organic (or
biological, ecological in other languages) signifies farming
according to standards or agreed sets of principles. This sort
of farming is ‘non-chemical’ in the sense that it does not use
synthetically produced fertilizers or pesticides, nor does it
permit the use of genetically engineered crops or products.
And 1n order to ensure as far as possible that only genuine
organic products reach the marketplace, each producer,
processor, packer or importer of organic produce is subject to
annual inspection in order to maintain what is referred to as
certification. So the term ‘organic’ indicates a type of
production but also signals customer assurance in the
marketplace. Thus no produce may be labelled ‘organic’ and
receive an organic logo unless it has been through such a
process.

We will not attempt a historical review of this kind of
agriculture, as excellent coverage already exists..Z A common
misconception is to pigeon-hole it as merely ‘traditional’.
Detractors often choose this direction of attack, for they like to



promote the idea of organics as unprogressive and backward-
looking, even ‘medieval’. But agriculture has a long heritage
so it 1s natural and healthy that ideas which have proved
themselves successful will live on into the future and become
adapted in the course of time. In this way, different schools of
thought originating from twentieth-century pioneers have
contributed to a range of recognized organic practices.
Additionally there is Permaculture, a complementary
movement driven by a design philosophy. This is concerned
with sustainable living as much as agro-ecological strategies
appropriate for different local environments.1® The latter
actively supports multiple-crop strategies and agro-forestry.

Differences between organic and conventional (non-organic)
agriculture

What then, are the main differences between chemical and
organic agriculture? In a nutshell, conventional chemical
farming supplies nutrient for direct use by crops—soil is the
medium in which this takes place. Nutrient concentrations
fluctuate widely in the course of the year, influencing the
behaviour of plant roots and micro-organisms. Wastage of
chemicals occurs—especially under tropical conditions. The
principal approach to pests is to target offending organisms—
in other words to treat symptoms rather than causes.
Environmental and human costs are externalized in the drive
to maximize productivity.

For organic farming, building and maintaining a healthy and
fertile soil 1s fundamental and can be illustrated from the
sample data shown below where the ‘organic’ soils have
higher water-holding capacity, a less compact nature and,
through better rooting and biological activity, they extend to
greater depth before the parent material is reached. The driver
for all this is a combination of rotated and mixed cropping,
green manures and the use of recycled organic wastes. In the
majority of cases animal husbandry will also play its part.
Organic farming and gardening provides plants with access to
nutrients delivered by slower-release soil processes. The
primary approach to pests is to use methods which promote a
diversity of organisms. The aim is to produce a sufficient



supply of healthy food while preserving the environment for
future generations.

Mean values of soil properties from organic and conventional farms
{after Reganold er al. 1987)
Property Organic farms  Conventional farms
Surface soi1l colour (Munsell) 1Y R4/2 1Y R5/2
Polysaccharides (g kg™ 1.13 1.0
Moisture % 15.49 8.93
Surface texture Sile Loam Sile Loam
Bulk density (mg m™) (.98 (0.95
Maodulus of rupture 1.61 1.98
(MPa x 107
Surface org. horizon depth (cm) 39.8 367
Depth to compact subsoil (cm)  55.6 398
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Fig. 1.9 A framework for organic-ecological farming

-

As part of rural economic life, agriculture has always sought to
achieve two things: to provide a suitable basis of fertility, and
to limit the losses due to pests. These twin realities are
recognized in Fig. 1.9, where it is evident that organic farming
cannot be viable without also being ecologically based. There
is a parallel with the human being, for while we require
nourishment (inputs) we also depend on an immune system



(defence). Indeed, the essential philosophical difference
between chemical and organic farming is that the latter
formally recognizes the connectedness of things. It is for this
reason that the ideal organic farm has been likened to an
organism (Chapter 3). Organic farming must therefore go
beyond a mere substitution of chemicals by organic fertilizer
inputs. Indeed, its approach to plant nutrition and control of
pests illustrates a potential robustness which deserves further
comment.

Building soil fertility

Figure 1.9 shows a certain focus on the making of compost—
manures and compost continuing to mark out organic farming
and horticulture in people’s minds.!2 Nevertheless, it is
impossible to rely on compost as an input, so soil fertility is
normally maintained in the rotation by growing green crops
which lift nutrients and build nitrogen reserves. Some
operations may depend heavily on the latter. For reasons to be
elaborated in Chapter 3 this is far from ideal, but it can be a
route to achieving organic production over large areas.
Because the majority of organic farms and most home gardens
will be handling compost, further comments are now offered

Fig. 1.10 Compost making as part of the educational process,
Sri Lanka



Here we have to consider the most beneficial and least
wasteful way of returning organic materials to the soil. To
apply manure or slurry to the surface of land can be wasteful,
although every method has its correct application and slurry
applied to pastures as early grass growth occurs is a tried and
tested practice. But if possible, organic materials should be
composted, for in this way the nitrogen is more stable,
especially under a regime of leaching, while the soil will not
be so prone to developing acidity. Composted manure applied
in the autumn to the soil surface will generally be carried
down into the soil by earthworms. Given the tendency for
increasingly mild and wet winters in the UK it is more
important than ever for organic farmers to manage their
nutrient resources wisely.

So what actually is compost, why is it so valuable to us and
why therefore should organic practitioners take trouble to
make it in a professional manner? Practically speaking,
compost contains a high proportion of humus, which is what
all organic matter breaks down to in the soil. The problem is
that in the course of breaking down in the soil there is likely to
be a shortage of nitrogen for plant growth depending on the
carbon to nitrogen ratio of organic matter added. A soil
environment in which decomposition processes predominate
conflicts with healthy root development and crop
establishment while a soil containing high levels of humus
colloids is of the greatest benefit to plant rooting (Fig. 1.11).

Compost can be made from many different types of plant and
animal waste and depends on the bacterial breakdown of
carbohydrate- and protein-based substances together with
incorporated minerals (see also Chapter 3). Providing there is
adequate aeration, the organic matter is broken down initially
to ammonia which dissolves in the moisture present to form
ammonium ions. These in turn are oxidized progressively to
nitrite and nitrate by different bacterial strains. It is in the form
of nitrate that most plants take up nitrogen for subsequent
elaboration of amino acids and proteins.

Besides nitrogen, completed compost contains sulphur,
phosphorus and all the major and minor nutrient elements. For
example, all green matter consists of chlorophyll which



incorporates magnesium as well as nitrogen. Composts will
vary in their chemical composition but in general they provide
a well-balanced range of nutrients for plant growth. The
organic matter itself is of benefit to the soil’s physical
consistency, contributing to the soil structure and water-
holding capacity. Compost is both a source of, and substrate
for, soil micro-organisms which are the essence of a healthy
soil. The added humus also improves a soil’s capacity to hold
nutrients, a property known as the cation exchange capacity
(CEC). In many soils a comparatively small addition of
compost, providing this can be sustained year-on-year, will
significantly enlarge the CEC (see also Chapter 4). In tropical
soils, this can have spectacular results and is, more
demonstrably than in cooler countries, a foundation for the
success of a sustainable organic agriculture.

)
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Farm Seil (FS) FS + Compost level 1 FS + Compost level 2 FS + Compost level 3

Fig. 1.11 The relation of plant roots to soil humus content
(from Jochen Bochemuhl, 1981)



Management of pests and disease

The main object of organic farming is to build health rather
than fight disease and pests. If we think about plants growing
in the wild, the issue of disease and pest attack rarely arises
because in addition to wild plants being more robust, the
diversity inherent in the plant community effectively controls
any organism getting out of hand. The message is that we have
to design our agricultural ecosystems—on both larger and
smaller scales—to be as species-diverse as possible.

As portrayed in Fig. 1.9, diversity of insects and invertebrates
is a cornerstone of pest management and there are several
ways in which this can be achieved. Creating and maintaining
habitats for wildlife, such as woodland and hedges, together
with ponds and wetland areas, is essential, using species native
to the area as these are usually host to far more insects than
introduced plants such as ornamentals. Both arable rotation
and mixed cropping contribute to the management of pests for
they signal plant diversity, and whether this is generated in
space or time, diversity of insects and invertebrates will follow
(Figs 1.12 and &).& The latter includes organisms or their
larval stages in the soil. Changing the crop means changing the
characteristics of the surface litter layer and the rooting
environment (rhizosphere) so that certain organisms—yparasitic
nematodes for example—cannot go on multiplying, while the
numbers of their cysts will diminish through predation. So the
aim must be to provide an environment in which organisms
generate mutual control. Any particular outbreaks of pest and
disease may then be contained more easily by the use of a
range of environmentally friendly methods.2! These include
the application of a herb extract such as that based on nettle,
the use of compost teas and use of imported materials such as
neem (azadoractin). Biological control can also be achieved by
imported pathogenic organisms such as Bacillus thuringiensis
and different types of insect predators.
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Fig. 1.12 Intercropping in New Zealand, North Island

When considering pest susceptibility one also needs to
consider a plant’s natural defences. It is standard practice for
farmers to select crops for their pest and disease resistance. In
this respect, indigenous cultivars and primitive varieties are
sometimes less susceptible, or even resistant. As plant
domestication has proceeded, in order to enlarge the organs we
wish to harvest, other attributes have become weakened (see
Chapter 7). In this way natural plant defence through chemical
inhibition (allelopathy) has been progressively reduced. Even
so, the cells of organically grown plants have higher levels of
accessory plant defence substances, the same ones we
associate with flavour and, in particular, bitterness. These
include phenolics, cyanogenic glucosides, tocopherols, beta-
carotene and flavonoids. Organically grown plants also have
thicker cell walls than those grown with synthetic chemicals.?2



Fig. 1.13 Intercropping at Oaklands Park, Gloucestershire, UK

We should also address what it is that makes plants prone to
pests and disease in the first place. Earlier we referred to
various stresses. Plant health arises from a balance among the
various processes involved in the vegetative and ripening
stages of crops. Under a well-operated organic system,
because nutrients are released more slowly by biological
processes, such a balance is achieved and plants are less
susceptible to pest problems. If we consider a community of
wild plants, inter-specific competition is the norm and at no
time could one plant ever experience luxury uptake of
available nutrient. It is undoubtedly flushes of nutrients into
plant tops which promote pest problems. One can observe that
the type of growth with chemicals is different from that with
organics—a rich green lushness often characterizes the former.
Growth rates and yields are commonly reported as higher
using chemicals—though in temperate rather than tropical
experience. Yet it makes little sense boosting plant growth if
the result is increased pest attack, post-harvest losses and a
polluted environment.

It is therefore important to understand that fertility inputs and
control of pests are not separate issues but interrelated.

The benefits of organic farming



Before leaving the better-known territory of organic farming
and gardening it is important to underline the advantages
arising from such husbandry as compared with chemical
methods. These are summarized below but it is of greater
value to appreciate the connectedness of the different aspects
involved. This is portrayed in Fig. 1.14.

Produce quality and health. Organic food is recognized to be
beneficial for health and is recommended in a number of
therapies including those for allergy sufferers. Organic and
less intensive methods lead to reduction in the incidence of
veterinary problems and associated costs. Compared with
untreated conventional produce, fresh organic products have
superior keeping quality.

Soils and organic matter. Organic matter reserves are
increased under organic management. This results from better
plant rooting as well as from cultural practices including
mulching, green manuring, compost application and
appropriate cultivation practices within a rotation system.
Improved soil structure results from this, giving better soil
stability under rainfall impact. While carbon fluxes are an
inevitable part of soil processes, organic units may claim to be
working effectively towards carbon sequestration.

Plant nutrition. Access to nutrients is mainly through
biological release. Organic matter levels normally ensure
adequate nitrogen and other nutrients while the resulting
humus enhances CEC. The activity of nodule bacteria and
mycorrhizae is increased, which improves access to micro-
nutrients. Phosphate fixation is countered by the flux of
organic anionic compounds.

Drought tolerance. Organically grown plants have thicker
cell walls which increase resistance to wilting. Deeper rooting
and higher levels of soil organic matter improve access to soil
moisture. Roots with highly developed mycorrhizal systems
have increased drought resistance. As a result, irrigation
frequency may be reduced which in turn reinforces strong
rooting. Reduced wetting and drying in the topsoil reduces
losses of soil organic carbon through microbial metabolism.
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Fig. 1.14 Beneficial effects and interactions of organic farming
and gardening practices

Water. There is little risk of contamination of surface drainage
waters or ground water by nitrate or other soluble materials
providing compost areas are kept covered and animal yards are
equipped with suitable liquid storage. As water quality and
availability become ever more critical, organic farming will
play a positive role in our agricultural future.

Energy. Organic farming has a significantly lower ‘carbon
footprint’ than conventional agriculture due to the latter’s
consumption of energy for agrochemical production and
transportation. As energy reduction plans gain momentum,
organic farming is well placed for using predominantly local
resources.



Wildlife. A variety of studies show that organic farming leads
to increases in the numbers and diversity of wildlife. Together
with a diversity of farm activities, this makes organic farms
attractive for educational visits and community involvement in
agriculture.

Biodynamics

In view of the formidable list of benefits for soils, environment
and health arising from the adoption of organic practices, one
might reasonably ask whether biodynamics can offer anything
more.

The first thing to say is that biodynamics is founded upon
good organic farming and gardening principles and is not
something apart from it or even a substitute for it. At the risk
of sounding over-simplistic at this point, it involves working
more deeply with nature’s processes and, in so doing, striving
for produce of the very highest quality to promote the health of
human beings. The organic farming movement deserves credit
for bringing a healthier and more ecological approach to land
work and consumer consciousness. Biodynamics carries this
picture further, in particular, by addressing a system of
energies underlying life processes. One can rightly say that the
realm of knowledge which it uncovers provides the deeper

raison d’étre for the whole organic movement.2

In order to develop an understanding of biodynamics it is
helpful to know why this name came into use. ‘Bio’ signifies
life, from the Greek bios (French biologique; German
biologisch), while ‘dynamics’ derives from the Greek
dunamikos (French dynamique; German dynamisch), a force
or impulse stimulating change. So when we use the word
‘biodynamics’ as Ehrenfried Pfeiffer first did2* there is a
presumption that we are dealing not simply with the visible
forms of nature or of agriculture, but with underlying forces or
energies. These ‘life forces’ create and vitalize nature’s forms
—from the germinating seed to the developing mammalian
embryo.

Although the biodynamic movement began in Europe
following Rudolf Steiner’s seminal lectures of 1924,2 the
pressing issues of soil and health leading to it were similar to



those we associate with other, if slightly later, pioneers such as
Eve Balfour.2° Steiner’s lectures quite clearly dealt with a
form of agriculture which could be called ‘organic’ but, as a
reading of them reveals, they were also designed to open
windows on a new way of thinking about plant and animal
nutrition (Fig. 1.15). Hence it was not just a case of
substituting recycled organic matter for chemical fertilizers,
but of understanding how—yvia the soil—we can best facilitate
the working of unseen, sustaining forces. By knowing the
existence of these forces we would be able to optimize the
health of plants and animals. In this regard, chemical
agriculture was headed in entirely the wrong direction.

Fig. 1.15 Rudolf Steiner c. 1920

But there was something more which lay behind Steiner’s
motivation to speak on agriculture. He is on record as
suggesting that a time would come when it would be very
difficult for us to grow our crops owing to the declining
vitality of the earth. We are free to interpret this as we like in
relation to the world we currently inhabit, but this terrifying
vision was a contributing factor to his instructions for a
number of special ‘preparations’. The task of these was to
strengthen connections between plant life and cosmic forces



(also known as ethers) and to support the essential activities of
what Steiner called ‘elemental beings’.2Z It is not difficult to
see ways in which the earth’s vitality has declined or been
significantly compromised since Steiner foresaw this problem.

Although biodynamics encompasses a broad vision of the
farm, of the human being and the way we work with nature, it
tends to be associated in the public mind with two practical
aspects:

1. To make soil and plant life more receptive (or responsive)
to cosmic influences it utilizes field and compost preparations
as directed by Steiner. Such measures are a basic requirement
of all who work in a biodynamic way and who aspire to
biodynamic (Demeter) certification. These are discussed in
Chapter 5.

2. To access appropriate cosmic timings for production of
different crops it makes use of a biodynamic calendar. This is
largely a development since Steiner’s time and is not a
requirement for those seeking Demeter certification. While
timings can optimize certain effects, weather and other
circumstances will frequently pose unreasonable constraints.
The use of a calendar is discussed in Chapter 6.

A worldwide movement

Biodynamics has been adopted as a method of agriculture and
cultivation in at least 40 countries, by many people and
organizations around the world—originally largely by those
inspired by Steiner’s ideas in a range of other fields.28

With the development of a genuine organic sector within
agriculture a steady proportion have chosen biodynamics as a
way of achieving a distinctive quality product, as for example
in viticulture and tea growing.2? In Germany, Austria and
Switzerland, biodynamics is formally recognized by
government agriculture departments and research institutes for
its contribution to ecological agriculture. Biodynamics has an
impressive record of bringing back into production areas
abandoned after years of chemical management—and this
trend is set to continue. Thus large cattle and cereal farms in
Australia became viable, and animals healthy, after years of



decline under conventional farming methods. It is interesting
to note that here and in New Zealand, isolated from its original
roots, the method has been pursued with independent-
mindedness and to great visible effect. This was originally
thanks to the strong individual initiatives of Alex Podolinsky
and Peter Proctor.2? The latter, in conjunction with other
advisers, has also played a significant part in bringing
biodynamics to India. Meanwhile, a truly remarkable story is
that of Sekem—a sustainable biodynamic community in the
Egyptian desert, established by Ibrahim Abouleish.2! Interest
in biodynamics has also been shown in other eastern countries
such as Sri Lanka, Thailand and the Philippines. Here again, it
has offered a much needed land-restoring agriculture within a
holistic framework which addresses traditional spiritual
values.32 Cosmic influences are no alien intrusion into life for
many in these lands, as the use of a biodynamic calendar
connects with the observance of auspicious timings for many
important social activities. And while group certification in all
these countries has provided access to export markets, it has
also helped engender community consciousness.

As will therefore be evident, biodynamics connects not simply
with the organic or wider environmental movements but with a
holistic awareness of cosmic and spiritual influences on our
lives. Concerning the latter, modern consciousness dictates
that our relationship to this all-surrounding spirituality (or
other-dimensionality) be based as far as possible on
intellectual understanding and logical thought. It is with the
latter that we shall now continue our journey.



2. The Nature of Life: Looking to the Cosmos

Biodynamics aims to understand how earth and cosmos work
together. This requires us to build a knowledge of what lies
outside the earth, and how it sustains what we call ‘life’. So,
first of all, what 1s life?

Life is nothing if it does not involve process and development.
For plants this encompasses seed germination, formation of
roots and leaves as part of vegetative growth, leading on to
flowering and seed formation. For animals, besides growth, it
includes movement and consciousness. For human beings,
besides a sentient quality there is awareness of individuality,
or ego. Whatever organism we would consider, the processes
of development, of maturity and ageing, are all parts of living
a physical existence.l Compared to non-living substance,
living things are animated by a type of energy. As distinct
from the body of physical substance which is clearly visible
and embodied in the Greek bios, some call this energy
principle a life body or etheric body—Indian culture calls it
‘prana’. The Greeks, too, recognized that life had a cosmic
element which infused it. This they called zoé. It is this which
ultimately underlies all the processes of life involved in
anatomy and biochemistry.

Because biodynamics is informed by Rudolf Steiner’s spiritual
insights,Z our attitude towards science, the human being and
evolution is considered to have direct consequences. Does one,
as Sherry Wildfeuer starkly contrasts, see humanity ‘as an
accidental product of physical processes occurring randomly
in the universe’ or as a ‘wisely fashioned divine creation with
a capacity for love’?2 This philosophical fault-line needs
addressing before we proceed further.

Scientific method—illusions and limitations

Materialist philosophy depends on all assertions being
scientifically verifiable or capable of logical or mathematical
proof, and it does not accept things which are metaphysical
and which cannot therefore be directly observed or measured.
This is the crux of the scientific method and it defines a
paradigm which has come increasingly to rule the world of the



last two centuries. We may not be able to agree with this
approach in its extreme form? but we should be ready to
accept that the use of intellect and logical thinking has helped
focus minds and has encouraged a spirit of disciplined enquiry
in very many fields. But although philosophers and
psychologists such as C.G. Jung have plumbed the depths and
ascended the heights of the human mind,? a spiritual or
religious view is mostly considered irrational—the antithesis
of a scientific outlook. However, the reality of a metaphysical
or spiritual counterpart to the manifest world cannot be as
easily dismissed as adherents to a materialist dictum might
wish.®

Countless people have experienced unusual states of
consciousness and are convinced that a realm exists beyond
the physical. ‘Near death experiences’ are of this kind and
have a remarkable consistency of form. States of meditation
are a further example of finding a way beyond solely physical
perception. The inspiration of those involved with the visual
arts and music offer insight here. Similarly, for very large
numbers of people there is the reality of intuition which is not
rational yet is capable of engendering an often trustworthy
sense of certainty. Indeed, many of the greatest minds have
had ‘hunches’—intuitions by another name—which enabled
key questions to be formulated, prior to the observations or
experimentation which led to, and which took credit for
‘discovery’. So if we dissect the process of scientific enquiry
—if we look at it as a continuum—it is complex and cannot
claim to be entirely rational. To persist in arguing that
scientific and spiritual approaches are fundamentally opposed
is either misguided or mischievous.

Rudolf Steiner’s ‘anthroposophy’ (literally, ‘knowledge of the
human being’) may be characterized as a spiritual knowledge
of the human being in the context of the wider universe.Z With
roots in theosophy, it is based on his faculty of spiritual vision
and its disciplined use to achieve specific research objectives.
However, it is presented in such a way that the knowledge can
be compiled in a manner suitable for the mind of today to
grasp—hence his use of the term ‘spiritual science’. In the
end, spiritual research and subsequent comprehension of its



findings relies on clear, logical thinking. And surprisingly, this
quest for objective spiritual knowledge in no way demeans
religion—it enhances our view of its role in the evolution of
humanity. Most important of all is Steiner’s assurance that
through spiritual science we don’t just exercise the intellect—

we nourish the soul .8
Evolutionary theory—problems left unsolved

Evolutionary theory was an achievement of both logic and
courage at the time it was presented. On physical evidence it
appears that life has evolved through time and that higher
forms have evolved from lower, like links in a chain. Human
ontogenesis appears to reinforce this notion.2 Thus ‘natural
selection’ and ‘survival of the fittest” were expressions found
in the work of Charles Darwin and Alfred Russel Wallace.1Y
But while the origin of species was addressed, the origin of /ife
was not. It is this question which will remain a barrier unless
certain basic ideas are understood.

Aside from the creationist view there is general belief that life
arose spontaneously from inorganic substance. Yet to become
an organism is to incorporate chemical substances within a
cellular framework. The organism needs to enclose itself and
become separated from an outer environment. It then needs to
be capable of propagation, for which replicating signatures—
DNA and chromosomes—are required. And just as
photosynthesis and flowering are governed by solar radiation,
there is emerging evidence that these very particular
combinations of proteins are activated by cosmic signals.11
Again, if we consider micro-organisms that contribute to an
animal’s digestive process these only begin to decompose their
host when that illusive thing called life withdraws. Living
organisms demonstrate an organizing principle or energy
without which the body cannot be sustained. This is not just a
spiritual idea but an empirical fact.

If we consider the sentient attributes of higher animals one
wonders how these have evolved from purely physical origins.
It is true that substances released from endocrine glands
underpin fight-and-flight responses, sexual activity and so on,
but what activates these processes in the first place? One



might say it is our conscious reaction to circumstances, which
of course depends on our life of feelings or emotions. But this
is a spiritual rather than physical attribute—long recognized as
the sentient or astral body, mental body or ‘manokaya’
(Sanskrit, manas = mind). Thus the astral member pervades
the neurological system. How then has it evolved? And again,
in human beings, where does that self-determining attribute, or
ego, come from?

To perpetuate standard evolutionary theory is not to
understand life or its origins. Scientific method is limited to
the observation and measurement of physical reality whereas
spiritual science, together with religious writings and
mythology (albeit veiled and allegorical), tell of what lies
behind this reality. Rudolf Steiner gave credit to what
orthodox science had achieved but was emphatic that its
methods, appropriate for understanding the mineral world,
would never reveal the truth about living organisms. Scientific
method was able to tell us about the corpse (the geological
record) rather than the living entity (the origin and nature of
life). Natural and spiritual science would appear to be two
sides of a coin—in our present world, one cannot exist
independently of the other.

Learning from the past

At the opening of Genesis, we find: ‘In the beginning the earth
was without form and void, and darkness was upon the face of
the deep.’ Similarly, the Mayan account of creation, the Popol
Vuh, says: ‘Before the world was created, calm and silence
were the great kings that ruled ... there was nothing. It was
night; silence stood in the dark.’12 And John’s Gospel in the
New Testament starts with the words: ‘In the beginning was
the Word, and the Word was with God, and the Word was
God.” We might say that no creative process is possible
without first the idea or thought, followed by its outer

manifestation as word and action.12

Consider a meal that is about to be eaten. We may have
observed the food being prepared, perhaps even purchased or
harvested, but in reality the meal is a creative act originating in
the mind of the person cooking. This simple example exposes



the fallacy of regarding evolution as if it were inevitable.
Something always lies behind what is manifest and that
invariably embodies wisdom in the broadest sense. We will
shortly encounter several examples of how astronomical
relationships are overshadowed by mathematical principles—
quite impossible to conceive if something has come about
accidentally, randomly and without thought.

The ancient Indians and other aboriginal peoples felt God to
be expressed in all the outer forms of nature. In Indonesia, the
spiritual forces of the Hindu god Vishnu are brought to earth
by Garuda, an eagle deity. An echo of the teachings of the
Holy Rishis is experienced in later poem texts such as the
Vedas and the Bhagavadgita. In the latter, Arjuna, a
representative of humanity, engages in mystical dialogue with
Krishna, a representative of the creator being.1# This gives
insight into the purpose of existence and the nature of the
ultimate creative force or Godhead, for which being the name
Om (or Tao) was used in the East. Today we use the Greek
word omega meaning ‘the great ultimate’. So Krishna tells us:

The light that lives in the sun,
Lighting all the world,

The light of the moon,

The light that is in fire:
Know that light to be mine.

My energy enters the earth,
Sustaining all that lives:

I become the moon,

Giver of water and sap,

To feed the plants and the trees!>

It is evident from this original Sanskrit, as well as other
sources, that great powers have been directed throughout past
aeons to achieving the progress which humanity has made.1® It
is little wonder that from the ancient East through to the
Druidic traditions of western Europe, profound reverence was
felt for the manifest world.Z
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Fig. 2.1 Meganthropus symbolizing the human being as
microcosm (from Wimala Dewanarayana, 2008)

In ancient Asia there was a perception that life was infused by
four principles: in Sanskrit, pathavi, apo, vayo, thejo, known
later by the Greeks as those primal forces underlying different
states of matter—solids (earth), liquids (water), gases
(air/light) and an all-pervading and more rarefied principle,
that of warmth (fire).12 These, referred to elsewhere as ethers,
were recognized as emanating from combinations of the
twelve divisions of the zodiac—that circle of constellations



lying along the path of the sky traversed by sun and moon
(Chapter 6). In the school of Pythagoras, these primal forces
and their interaction with planetary movements were
experienced as musical tones, so those initiated at that time
were able to speak, as did Plato, of ‘the music (or harmony) of
the spheres’.2 In this connection, Rudolf Steiner explains how
spiritual beings at different levels pour out their essence to
make possible the conditions on which physical life is based.
These beings were mentioned by name in early versions of the
Bible.2? Different groups of spiritual beings thus serve the All-
Creator being, a universal spirit pervading everything from the
ordered nature of the manifested ‘cosmos’ to the vast

intervening and invisible ‘chaos’ of space.2!

People in ancient times experienced the zodiacal sphere of the
fixed stars as Meganthropus, the astrological man (Fig. 2.1),
the movements of the heavens governing daily activities. We
will see later that the planets were recognized as mediating
these primal forces. Isolated groups of people—the Bushmen
of the Kalahari, Australian Aborigines and some native
Americans—still feel a connection with the cosmos. The
Bushmen were surprised when the writer Laurens van der Post
had slept soundly while the rest of the group had been wakeful
owing to ‘noise’ experienced from the sky.22 In the author’s
view, inspirations from such sources, though now confined to
the unconscious mind, form the basis for the greater part of
artistic and scientific achievement.

Among ancient peoples, the earth itself was regarded as a
‘mother being’. The ancient Egyptians worshipped Isis while
the Greeks experienced this female nature as Gaia. Other
names were given in the course of history, including Rhea,
Astarte, Hera, Aphrodite, Artemis, Pallas Athene, Natura and
Demeter.22 Druids and wicca were sensitive to this female
aspect of the earth. Recent popular ecological writings such as
those of James Lovelock?* suggest we remain comfortable
with this i1dea for, like a mother, the earth’s natural systems are
still—just about—able to support our physical existence. This
raises the question as to whether our earth mother’s ability to
grow crops 1s merely dependant on human labour, soil and



climate. Mother’s fecundity would normally depend on father!
So if there is a ‘father principle’, how does it work?

In mythology and creation accounts the principal creator
beings are male; in Christianity, reference is made to ‘God the
Father’. The Egyptians regarded their sun god Re as masculine
—the Druids, too, saw the sun in this way. Notable progenitors
of culture were also representatives of the sun, such as Manu
and Zarathustra in the Middle East, Quetzalcoatl in Mexico
and Viracocha in Peru. The Hopi, indigenous Americans, still
retain a cultural heritage. Their craft work includes
archetypically round figurines of ‘Mother Earth’, while taller,
sticklike characters are ‘Father Sky’. Mauri tradition thinks of
rain as ‘tears’ falling from Father Sky (Rangi) yearning for
Mama, his spouse, the Earth Mother. Returning to Gaia, we
find she was wife of Uranus, the god of the heavens! Evidently,
there was once a more balanced picture of how earth and
heavens worked together so it would be churlish to regard the
Hopi crafts as mere tourist gimmicks. Further Sanskrit lines
are notable in referring to the earth goddess and the expanses
of the universe:

O goddess Earth, O all-enduring wide expanses
Salutation to thee.

Now I am going to begin cultivation.

Be pleased, O virtuous one.

So people in the past appear to have had a consciousness of
supernatural beings and forces, and we know from myths and
sagas that ‘gods once lived amongst the human race’.
Materialistic thought either considers all this to be dreamlike
nonsense or requires that physically manifest beings are
involved. In fact, however, we have gradually lost
consciousness of spiritual worlds and been left to look after
ourselves. This is the significance of The Twilight of the Gods
in Wagner’s Ring cycle. This separation has been necessary,
for otherwise we could not have developed our present sense
of individuality nor indeed our faculty of logical thinking.
Loss of consciousness of the divine meant that it fell to
religions to inform humanity of its origins and to provide a
framework of laws for the organization of cultural life. This is



the significance of the Ten Commandments of Moses which
were transformed, for a later epoch, by Jesus Christ.

How can we picture cosmic forces?

Fig. 2.2 Simple bi-pyramidal prismatic crystal of quartz.
Perspective drawing using typical axial values

Our manifest world would therefore seem to owe its existence
to creative forces beyond the earth—minerals, plants, animals
and even human beings connecting to archetypal influences in
the universe.22 We can attempt to illustrate these things by
studying the mineral world. All physical substance represents
the drawing together of forces from the periphery to a point—
ultimately the atom.2¢ The chemical elements, which Steiner
described as ‘dead images of the cosmos’, are to be understood
in this way (Chapter 4). Unlike the curved forms of the living
world, where movement is a governing principle and where
planetary influence expresses itself (see below), the defining
characteristic of the mineral world is straightness and
angularity of form. Crystals express in a macroscopic way the
inner organization of their molecular structures. We find
classes of symmetry to which different minerals belong. There
is always a single axis of rotation about which two or three
other axes are inclined. In the cubic system, which includes



common salt and iron pyrites, all three axes are at right angles.
The hexagonal or trigonal system, which includes quartz (Fig.
2.2), has three axes 60 degrees apart on the same plane, with a
fourth rotational axis at right angles. So what might it be that
underlies such an intersection of lines and planes?

Fig. 2.3 Projective geometrical diagram for visualizing cosmic
formative influences (from John Wilkes)

Looking out into space we sense emptiness but ‘such a thing
as mathematics calls “space” simply does not exist...
everywhere are lines of force, directions of force ... these are
not equal, they vary and are differentiated’.2Z With projective
geometry we can visualize mineral structures and systems of
symmetry as earthly embodiments of combinations of these
cosmic forces (Fig. 2.3).28 That seemingly lifeless minerals
have their spiritual sources in the far cosmos is an awesome
thought, yet crystals of different kinds are traditionally
associated with constellations, even planets, and to this day are

associated with various healing practices.??

How are cosmic forces transmitted?



Many readers will not see the necessity of associating cosmic
forces based on the four ethers with measurable forms of
energy reaching the earth. However, it could be argued that if
such spiritual forces are to work creatively on the physical
plane, they should at least be conducted by means that are
detectable using existing instruments.

Detectable forms of energy travelling towards the earth cover
the entire electromagnetic spectrum (Fig. 2.4). At one end
there are radio waves (long waves of low frequency and low
energy) which proceed through to infrared and the visible
spectrum, then to ultraviolet, gamma and cosmic rays. The
latter have frequencies falling within the range from cells to
atoms and therefore have mutational potential. All these
various waves or quanta of energy can barely be called
physical at all but are candidates for carrying information.
Sound waves, as Steiner enigmatically pronounced, ‘do not
themselves constitute tone, but are carriers of the tone which
has its own separate existence’.2? In modern
telecommunications, the voice signal is superimposed on
carrier waves. Just as electromagnetic waves are the basis of
music, and as music carries meaning for the listener, it is by no
means implausible to visualize such energies acting as carriers
for forces which support life processes. As the most important
form of energy received on earth is sunlight, there is a
presumption that contained within the light from countless

cosmic bodies are all the creative ethers (see below and
Chapter 4).
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Fig. 2.4 The electromagnetic spectrum

Forms of human communication



Life for humans exists on the spiritual as well as the physical
level, so how might spiritual communication occur? By
definition it should not require physical means, and certainly
in the realm of thought we can transport ourselves anywhere
we wish in an instant! Seers or initiates, such as Pythagoras,
the Holy Rishis or indeed Rudolf Steiner, together with other
spiritual investigators to more limited degrees, could and can
draw information from what are known as the akashic (cosmic
spiritual) records. Among the abilities of Hopi seers and the
shamans of other cultures is an awareness of the qualities of
children before they are born. Lesser mortals can receive
thoughts from those far away, from the deceased, and
sometimes from angelic sources.2! People, and particularly
animals—including insects, amphibians and reptiles—have a
sense of coming events. Consider the premonition of animals
in the 2004 tsunami where comparatively few perished.
Likewise the native inhabitants of Indian Ocean islands sensed
unease and went to high ground. Pets are well known for
sensing the return of their owners.32 Certain healing practices,
including radionics, demonstrate the use of mental or psychic
energies and it 1s difficult to imagine that such activities
require the services of the electromagnetic spectrum! Distant
dowsing is in somewhat the same category.

Some have favoured the existence of a fine and unmeasurable
web or ‘field’ of connections on which spiritual thought-forms
and psychic phenomena are able to pass. By implication, a fine
all-pervading ‘ether’ must be involved.23 Such ideas approach
reality but require spiritual insight to carry them further. For
this writer, the existence of nitrogen in the earth’s atmosphere
1s crucial, for Steiner has described this element as ‘a cosmic
substance here on earth, having will, knowledge, purpose and
direct connection with groups of spiritual beings’. As it is our
consciousness (astral body) which participates in the reception
of tone and other information, the key chemical element
carrying this spiritual principle is nitrogen. Nitrogen forms the
bulk of the air we breathe, and nitrogen as protein and DNA is
in every cell of our bodies. It is nitrogen which enables the
mediation and decoding of cosmic spiritual forces. And
nitrogen 1s also what facilitates access to a range of more



worldly knowledge. We shall explore further the ‘cosmic
sensitivity’ of nitrogen in Chapter 4.

The nature of our sun

The foregoing picture of our dependence on outer forces
brings us inevitably to the sun, its character and crucial role at
the heart of our solar system. To begin with, if we
acknowledge that higher beings ‘sacrifice’ part of themselves
for our benefit it is little use persisting with a view of the sun
which lacks moral or spiritual credibility. Steiner advised in
relation to stars that what we see as light is in reality ‘the

working of will and intelligence’.2%

Meanwhile physicists understand the sun’s heat and light as
resulting from nuclear energy released from the so-called
‘proton-proton chain’ and also, to a lesser extent, from the ‘C-
N-O cycle’. They are increasingly sure about the processes
that occur in stars, that different ‘generations’ of stars have
formed since the so-called Big Bang (the supposed origin of
the universe) that heavier elements can only form in stars of a
certain mass, and that stars have different lifetimes according
to their size.32 However, the most important fact for our
present purpose is their acknowledgement that matter has
originated from pure energy, as is predicted by the Einstein

equation E = mc?.



Fig. 2.5 The physiognomy of the sun (from Robert
McCracken, 2001)

If we consider the temperature pattern of the sun, at the
surface of the photosphere it is around 5800° K.3¢ While the
core is hotter (Fig. 2.5), temperatures in the sun’s plasma
atmosphere, or corona—seen from earth at times of total solar
eclipse—are around two million degrees. There is no
satisfactory consensus for why this should be, and it defies the
Second Law of Thermodynamics. Meanwhile, as the sun
rotates, its outer layers do so faster at the equator than at the
poles so frictional energy is released. As a result, sound waves
are recorded on earth which have bounced and reflected within
the sun. This gives the impression of the sun being hollow,3Z
an observation enhanced because the vast interior of the sun is
almost entirely hydrogen (70%) and helium. Moreover, less
than 1% of the sun’s mass consists of elements heavier than
helium yet these are concentrated not in the core, as would be
the case on earth, but in the corona. We know from
spectroscopy and the Fraunhofer dark banding (produced
through elements absorbing light of different wavelengths)

that the sun contains at least 68 of the chemical elements (Fig.
2.6).
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Fig. 2.6 Fraunhofer dark banding of the solar spectrum. Top
curve shows light intensity. In this diagram from the original
German publication, red is at the left and violet on the right

The sun as gatherer and distributor of energy

Having established a few observable facts it is now possible to
consider the views of Steiner, and those of others who have
worked with his ideas. Amazingly for his time, Steiner
rejected the ‘ball of fire” notion and asserted that the sun’s
interior consisted of ‘less than empty space’.28 A helpful
picture is given by Robert McCracken who develops further
our opening thought. He says: ‘According to spiritual-
scientific law, the creation of warmth is a sacrifice of higher
spiritual beings. When spiritual inner warmth becomes
physically perceptible as outer warmth, a densification to air
or gas occurs. Simultaneously a finer element is liberated—
light. This is what is happening on the sun. Spiritual inner
warmth streaming in from the cosmos condenses to outer
warmth in the corona and liberates light at the sun’s outer

boundary.’3?

But is this picture viable from an astrophysical standpoint? We
can say that immense concentrations of energy (inner warmth)
are drawn in towards the sun, manifesting as (outer) light and
heat.2? This process calls into existence subatomic particles,
notably quarks, of which protons and neutrons are composed.
In this way the smallest atoms, hydrogen and helium, can be
formed, for it is these which most characterize the physics of
the solar process. These substances are thus formed from a



‘compression’ of the surrounding stream of approaching
energies. In this way, matter is formed from pure energy. But,
according to McCracken, as spirit (or ether) acts in one
direction, matter should move in the other. So the negative
space or vacuum of the sun draws in cosmic ether forces while
gross matter and manifested forms of energy migrate to the
periphery—the corona.

Solar influences on the earth

The energy output of the sun is not constant in time, but
undergoes shorter- and longer-term changes, notably the 11-
year sunspot cycle. The sun thus emits a stream of high-energy
material across the solar system which is directed to earth
across the ecliptic plane. This is known as the solar wind (Fig.
2.7). The greater part of this stream is inimical to life and does
not reach the earth’s surface, but some enters via polar cusps
in the magnetosphere, giving rise to the aurora borealis and
aurora australis. The solar wind contains a number of life-
related elements such as sulphur, calcium, silicon, iron,
nitrogen, carbon, oxygen, phosphorus, potassium and
manganese, which can therefore be considered to exist in very
dilute form around the earth. Aside from direct radiation,
global temperatures are affected by the strength of the solar
wind (expressed as cosmic ray flux) for this appears to
influence geomagnetic field strength and cloud development.
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Fig. 2.7 The solar wind and earth’s protective magnetic field

As the earth rotates, the day-side is subject to the strongest
incoming energy. However, in etheric terms it is subject to the
strongest attraction to a sun whose unusual character we have
already drawn attention to. This forms the basis of the earth-
breathing process introduced in Chapter 3 and its practical use
in Chapter 5. When the moon or one of the inner planets cuts
the earth’s ecliptic plane, the stream of energies approaching
the earth 1s disturbed and there are aberrations in the earth’s
electromagnetic field. At these times plant growth 1s adversely
affected.®! This is important evidence of cosmic influence on
life processes.

For life on earth the visible sunlight carries life-supporting
energies or ethers. We have mentioned these as originating
from the zodiac, with the sun gathering, transforming and
transmitting their energies. But from a geocentric perspective
the sun’s quality is modified by whichever zodiacal influence
lies behind it.*2 This suggests that whenever alignments occur
there is a channelling of life-formative or etheric forces. We
shall revisit this idea in Chapter 6 when discussing the
biodynamic calendar.



Many will see the sun as merely providing us with a lighting
and heating system but in reality it is a vital intermediary
between outer cosmic forces and life on earth. Moreover, the
sun inspires a family of planets, which in turn influence life in
particular ways.

The solar system

From Claudius Ptolemaeus of Alexandria in the second
century AD until Tycho Brahe in the seventeenth, the earth
was considered the centre of our universe. This is the actual
experience of people on earth, for self-evidently everything
moves around us! The fact that it was the sun which lay at the
centre of a planetary system was first established by Nicolaus
Copernicus. Rational observer he certainly was, but he
nevertheless recognized each planet as ruling over a ‘sphere’
represented by its orbit around the sun, and that planets
represented the activity of spiritual beings, of which the
planetary body was their physical outer manifestation (Fig.
2.8). This is further illustration of a more universal mindset at
the dawn of our present era.
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Fig. 2.8 Solar system showing orbital periods and inclination
to the earth’s ecliptic

Two particular ‘motions’ should be noted. While the planets
form a family around the sun, in reality they are all following
the sun, for the latter is moving at immense speed towards the
constellation of Hercules, the stars of which appear further
apart as time has progressed. It is not surprising then, that
planetary orbits, as Johannes Kepler discovered, are slightly
elliptical.22 Similarly, the moon’s orbit is an ellipse, for the
earth 1s in constant motion around the sun. However, it should
be stated that ellipse theory is defective in so far as the forces
required to maintain such motion cannot be explained.

So in time this conception may be modified, for Willi Sucher,
following Steiner’s Astronomy Course, proposed that the earth
and sun are involved in a figure-of-eight dance, known as a
lemniscate.®2 This is one variant of a family of mathematical
curves known as Cassini curves (Fig. 2.9). Lemniscate motion



in some respects allows the conceptions of Copernicus and
Ptolemy to be harmonized. Where a mutual attraction exists
between bodies, both must move in relation to a neutral
point,2® an analogy being the somewhat circular motion of a
man swinging a heavy weight. Speaking of knowledge within
former mystery schools, Steiner said it was originally accepted
that the earth ‘forever moves to where the sun has been,
reaching that point always a quarter of a year later’.*Z While
this makes imagining the whole complex of planetary
movements almost impossible, it is food for thought
concerning the traditional seasonal festivals.

Because the planets have different orbital periods and different
inclination to our ecliptic plane, no cosmic event can ever
recur in exactly the same way. And despite the repeated cycle
of our seasons, no two years can ever experience similar
combinations of astronomical arrangements. Providing we can
accept that supersensible forces influence us, this is most
significant as a framework for evolution, for the future will
always hold new possibilities.

Ellipse

Lemmiscate

Fig. 2.9 Circle, together with examples of ellipse and
lemniscate



Stars were referred to earlier as outer expressions of spiritual
activity. In a similar way, all life on earth—the human body
for example—is also the outer garment for the working of
spirit. Likewise, we need to think—with Kepler—of the
planets as outer manifestations of groups of spiritual beings
with different tasks, part of whose current evolutionary
mission is to work with the sun to support life on earth. Some
readers will object that life as we know it is not possible on
other celestial bodies! The idea to work with is that other
beings may not require physical bodies and that it remains our
task to experience the special challenges of a physical
existence. In reality then, the sun sends forth its influences
throughout the solar system. These are worked upon by
different groups of beings before finally being received by the
earth as formative impulses.

As if to underline their ordered tasks, the planets as far as
Saturn are not just scattered at random distances from the sun
but conform to a mathematical approximation known as
Bode’s law, where the average radii of their orbits increase in a
constant manner.®® Thus if we refer to the average distance of
earth from the sun as 1 (the standard astronomical unit), then
list all planets from Mercury to Saturn, including the asteroid
belt, we obtain the distances 0.39, 0.72, 1, 1.52, 2.9, 5.2 and
9.55—the ratio between successive pairs yielding the series
0.54,0.72, 0.66, 0.52, 0.55 and 0.54.

Could there be further significance in these figures? Earlier we
referred to the music of the spheres. Music, of course, consists
of tone and rhythm. The fact that there were seven original
planets might imply the above ratios are analogous to tonal
intervals.®2 We might also observe at this point that the
periodic table of the elements shows repetition of properties
according to a harmonic law and that in Steiner’s classification
of the ethers the ‘chemical ether’ is connected with ‘tone’!
When a violin bow 1s drawn across the edge of a metal plate
on which a fine dust is placed, Chladni figures are produced
which illustrate that sound has an ordering influence on matter.
A final analogue with planetary motion is the orbital character
of electrons based on energy levels.



Mystery connections between moon and earth

Exploring further the relationships between earth (microcosm)
and the wider universe (macrocosm), a question periodically
asked is whether it is possible in mathematics, geometry or
architecture to perceive the working of the divine. The Great
Pyramid has been considered an embodiment of the earthly
microcosm. Its sides ‘face the four points of the compass and
mark the spot formerly regarded as the centre of the earth’. If
we consider Fig. 2.10A, from the work of John Michell, the
elevation of one of the pyramid’s sides, with the apex angle as
viewed at ground level, is first superimposed on its square
base. A circle is then constructed with radius equal to the
pyramid’s height. Having done this, we find that the
perimeters of square and circle are equal! The pyramid is thus
‘a monument to the art of squaring the circle’ and of
‘promoting the union of cosmic and terrestrial forces by which
the earth is made fertile’ .2

The proportional measurements of moon and earth reveal a
similar and remarkable correspondence. Let us consider Fig.
2.10B. If circles are drawn tangentially, with dimensions
representing earth and moon, and squares are then drawn to
encompass them, a 3-4-5 triangle is found to unite both
squares.2! Furthermore, as with the pyramid, the larger circle
combining the two radii has a circumference equal to the
perimeter of the larger square.
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Fig. 2.10 Geometrical and numerological relationships
between moon and earth (from John Michell, 1972)

Let us now consider Fig. 2.10C from a numerological point of
view. According to Michell, the number 3168 which relates to



both circle and square 1s a Gnostic number. Such numbers
arose through sounds having had creative power as well as
meaning in primordial times. We have already referred to the
significance of sound and will have more to say about it later.
Sounds uttered were once able to be reduced to number. Thus
in ancient languages, Greek and Hebrew for example, letters
were assigned values (Gematria), these having cumulative
meaning. Following this scheme, the value 3168 accords with
the Greek equivalent of ‘Lord Jesus Christ’. From Steiner’s
work we understand the Christ to be a cosmic being whose
life, earthly death and resurrection was a defining point in his
long and continuing involvement with the whole of
humankind. In this respect it is of interest to note that the same
numerals are found at Stonehenge, where the circumference of
the massive Sarcen circle 1s 316.8 feet!

The combined radii of earth and moon (in miles) amount to
5040 (Plato’s mystical number) while the diameter of the

moon, at 2160 miles, is 73 of the precessional period or
Platonic Year, usually quoted as 25,920 years. When we then
look at the average distance between earth and moon, it is
found to be 60 earth radii (or 5, the number representing the
human being, x 12).

Correspondences such as these inevitably arouse suspicion on
grounds of selectiveness yet it has long been realized that
British duodecimal units have their origin in an ancient
cosmology. The reasons for drawing attention to these
essentially mathematical relationships are that, while resulting
from research into sacred geometry and numerology, they
reinforce the notion that our current earth existence is
overshadowed by cosmic wisdom.

Planetary rhythm and its effects on organisms

Another way of thinking about the solar system is that it
imposes rthythm upon cosmic tone by the motions of each
planet moving within its sphere. We should not think simply of
movements around the sun, but subtle movements in relation
to the earth. The latter all involve sequences of loops (see
below). In this respect the earlier geocentric view of the solar
system has closer connection with life processes.



People in ancient times had instinctive or intuitive awareness
of nature, while their elites had wisdom imparted through
mystery schools. From combinations of these sources a
knowledge of the healing qualities of plants originated.
Ayurvedic practice in ancient India recognized the influence of
planets and their inherent rhythms on different organs of the
body. It was the same in other native medical traditions. Such
awareness enabled plants to be identified which had strong
connections with a particular planet and which might provide
cures if prepared in the correct way. Such knowledge only
helps confirm the picture that the human being (microcosm) is
created out of the cosmos (macrocosm). A straightforward
example of planetary connection would be the yarrow,
Achillea millefolium, formerly known as Venus’s eyebrow.
While the last vestiges of arcane knowledge are to be found in
the Herbal of Nicholas Culpeper (1826), indigenous
knowledge of the therapeutic qualities of plants is widely
encapsulated in their Latin names, for example Pulmonaria,
the lungwort.

While there is greater acceptance of /unar effects on plant
growth,22 ignorance or scepticism is widespread on the matter
of planetary influences. Nevertheless, for the planets as far as
Saturn, Kranich offered a framework for their influence on
plant life.23 He saw the upward-rising stem as responding to
solar influence, and the downward root as reflecting the moon.
The pattern of leaves as they diverge from the stem as well as
patterns of flower petals were images of the movement of
Venus and Mercury. Anther and pollen formation were
considered a Mars influence while fruit formation was thought
to be controlled by Jupiter, and seed formation by Saturn (see
inner and outer planets below).

The patterns of petals, seeds and leaves have long intrigued
botanists. Let us consider the symmetrical manner in which
leaves or leafstalks arise from the main stem—an example of
phyllotaxis. Grohmann’s example of the rose will be taken
because its leaf symmetry is mirrored in the formation of

petals, which rarely occurs in other families:2*



The leaves are arranged in a spiral around the stem
(contracting towards the top) [Fig. 2.11]. The sixth leaf stands
vertically above the first and to reach it one has to circle the
stem twice. Seen from above, the shoot has five rows of leaves
which correspond exactly to the angles of a pentagram.

In this arrangement we should note that the angle between

successive leaves is 5 of the stem circumference and careful
examination will reveal that between each successive leaf one
angle of the pentagram is always bypassed. Other plant
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families exhibit different numerical relationships: & 3 21 34,
Such numbers are recognized as part of a sequence known as
the Fibonacci series: 0, 1, 1, 2, 3,5, 8,13,21,34,55 ... a
summation series where each successive integer is the sum of
the preceding two. The ratio of successive numbers e.g. 21/13
tend eventually towards 1.618—the Golden Ratio>? (see
below). If we form two diagonals of the regular pentagram,
this same value is achieved by intersection.

Fig. 2.11 Phyllotaxis of the rose (after Gerbert Grohmann,
1989)

Planets express this same numerical behaviour in the
frequency of their close encounters with the earth. If we
consider Venus geocentrically, we find that over a period of 8
years it accomplishes 5 loops towards the earth (Fig. 2.12).2¢
Moreover, Venus rotates clockwise on its axis, always



presenting the same face to the earth at the point of closest
approach. This behaviour is indicative that the rose family (a
representative of dicotyledons) is strongly influenced by Venus
—a wonderful example of the effect of cosmic rhythm on life
forms. Mercury accomplishes 3 loops every year (1/3
relationship) and its influence would appear to relate to
monocotyledons such as grasses, alliums and the iris family.
Further relationships have been proposed for other planets.

Fig. 2.12 The loops of Venus (from Brian Keats, 1999)

Phyllotaxis is also displayed by buds, cones, petals and seed
heads and can sometimes be related to Fibonacci fractions.
The meticulous research of Lawrence Edwards has shown that
cones and buds respond to planetary movements. Buds of tree
species expand and contract on a roughly fortnightly cycle as
the moon aligns with particular planets. They are at their most
expanded when earth, moon and planet are in alignment, and
most contracted when the moon is at right angles to the line
between earth and planet. But his greatest achievement,
following George Adams, was in furthering the connection
between projective geometry and living nature. Thus are
organic shapes invariably bounded by characteristic linear
forms called path curves.2Z For example, the shells of
invertebrates exhibit a form of ‘growth measure’, a



logarithmic spiral expanding from the centre and related
through geometry to the Golden Ratio.

The Golden Ratio

Reference to this ratio should not be made without considering
its derivation (Fig. 2.13A). We need to construct a ‘root five’
rectangle ABCD. To do this, the side of a square of unit value
1 is first bisected at E, and with radius EF (root 5/2) a
semicircle i1s drawn. Two smaller rectangles, Golden Section
rectangles, are produced, each with base 0.618 units. Each of
these has a reciprocal relationship to the remaining rectangle
of base 1 + 0.618. In other words, though smaller, they are
similar in proportions.

Discovery of this ratio was a major achievement of Greek art
and architecture, yet the same rules form the basis of organic
‘growth measure’ shown by the spiral phyllotaxis of sunflower
seeds and by invertebrates such as Nautilus (Fig. 2.13B and
Q). Just how these living forms relate to the Golden Ratio and
a rational system of numbers may be illustrated in Fig. 2.13D
and E. In diagram D, starting with a 1.618 rectangle ABCD,
we first create the perpendicular AF to the diagonal CB,
intersecting at what we will call the pole. In doing this we
have created three proportional triangles whose apices are the
pole, and whose long sides are respectively AB, AC and CF. If
we now make FE parallel to AC we have created the
reciprocal of the larger rectangle and this whole process of
reduction in geometrical proportion can continue to infinity, as
indicated by the bolder line. In diagram E we have fitted a
continuous curve to these same dimensions in order to create a
spiral, characteristic of living forms.
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Fig. 2.13 The Golden Ratio: its derivation and application to
organisms

Insights derived from the effects of sound

In the organic world, characterized as it is by curved surfaces,
it seems reasonable to say that energies or forces of different
origin may induce their own ‘fields’ just as iron filings reveal
the field of a magnet. In this way, the formative effects of
sound have been known ever since the effects of Chladni’s
violin bow in the late eighteenth century but I recently
discovered an example of such effects by an author who had
produced ‘organic’, mathematically related forms by vocal
sounds. Different patterns were achieved according to certain
variables, including the medium being used and the pitch of
the sound. As Margaret Watts herself stated, ‘we have only to



examine these figures ... [Fig. 2.14] to find ourselves face to
face with Nature in her almost limitless variety’.22 To produce
such effects in powders or liquid media clearly shows a
relationship between vibrational energy and ‘organic’ form. It
is a further step to see it as an analogue for the working of
cosmic ether forces in the shaping of living forms.






Fig. 2.14 Patterns produced by vocal sound (from Margaret
Watts, 1891). A. Figures in sand according to pitch. B. Fern
and tree forms using moist watercolours. C. Coral-like form.
D. Linear form similar to bivalve. E. Floral forms (drawn
because highly ephemeral). F. ‘Cross-vibration’ pattern
(compare with Fig. 2.13B). G. Patterns in Lycopodium spores

Combining this evidence with that of the Golden Ratio and
Fibonacci, we gain a glimpse of how cosmic ethers work
according to mathematical laws in life processes just as they
do in the formation of crystals in the mineral world.

The planetary days of the week

The recognition of planetary rhythm and its importance in
human life probably found earliest expression around 4000
years ago in the designation of days of the week. It is almost
certainly to the Babylonians and later the Assyrians, whose
elite priesthood built observatories for studying the
movements of the stars and planets, that we owe this seven-
day system. Seven is a mystical number defining periods of
time and i1t happens that the sun, moon and the then-known
planets came to this number. Each day of the week bore either
the name of the planet or the deity then recognized as ruling it.
Aside from the Jews, all pre-Christian cultures were
polytheistic and recognized planetary deities. Thus from
northern European folklore, Tuesday to Friday are named after
its eponymous deities: Tiwaz, Wotan, Thor and Freia.

What 1s remarkable, however, is not so much the list of sun,
moon, Mars, Mercury, Jupiter, Venus and Saturn, but their
order. Starting with the sun at the centre we progress to the
moon which, in its association with the earth, is considered an
inner planet, for part of its orbit does indeed pass inside that of
the earth’s around the sun. Furthermore, as we shall see below,
it exerts typically ‘inner planetary’ influences. After this we
have Mars, an outer planet (orbiting outside, or superior to, the
earth’s orbit around the sun); then Mercury, an inner planet;
Jupiter, an outer planet; Venus, an inner planet; and finally
Saturn, an outer planet (Fig. 2.8). The alternating sequence
therefore embodies balance.



It may be objected that no mention is here made of the three
furthest planets of our solar system. These are generally
understood to have arrived later in its cosmology. The Tamil
rishi Kakabhujandara more than two thousand years ago is
reputed to have said that in the future the earth would
experience the influence of three planets in addition to those
then recognized. These were named in Sanskrit, Arakkan
(Uranus), Samarassana (Neptune) and Kandakan (Pluto). Later
astrologers were to observe that knowledge of electricity,
magnetism and atomic energy were revealed to human beings

by spiritual influences from these sources.>>

Inner and outer planetary influences

In his agriculture lectures, Steiner emphasized the different
roles of the inner (inferior or near) planets, moon, Venus and
Mercury, and outer (superior, far or distant) planets, Mars,
Jupiter and Saturn. We have already noted that the planets
have a relation to life processes, this applying to animals as
well as plants. The inner planets have a particular relation to
digestion and metabolism, to growth and reproductive
processes. In the case of plants, they support the role of the
sun in photosynthesis, connecting predominantly with the
vegetative processes of roots and leaves. They are therefore
much connected with the process of incarnation—the
accumulation of substance in the physical world, and therefore
with production from an agricultural point of view. We should
note the classical connection of Venus with fertility, Venus
being linked to nutrition and its biological consequence,
excretion.®2 Mercury was the messenger of the gods, and is
linked to movement and healing. The moon is connected with
fertility and all water processes. The inner planets therefore
connect strongly with the elements of water and earth.

Inner planetary influences are drawn downwards into the
earth’s sphere by calcium and kindred substances.®! Calcium
1s a major constituent of bony skeletons and is, of course,
vitally present in mother’s milk. Calcium is also present in
nerve tissue, especially at synapses and the terminal points of
cells. In plants, calcium 1ons mediate many different processes
connected with cell division and cell signalling. These act



structurally as a cement between adjacent cell walls and are
involved in cell elongation, and so are particularly
concentrated at meristems and root tips. Calcium is therefore
of utmost importance in the process of growth, cell
communication being a vital part of this. It is a veritable
gatherer of the life or growth force. If we consider how
widespread calcium carbonate is among living organisms we
will note that in this substance calcium is combined with
carbon, the form-bearer, and oxygen, the carrier of the life
principle (see Chapter 4). Calcium is therefore implicated in
linking life forces with physical substance. Calcium is also a
representative of a group of substances we call salts, which the
alchemists termed ‘sal’, and which draw life-giving water to

themselves.%2

What then of the outer planets? These could be said to
manifest in a more subtle and perhaps qualitative rather than
quantitative manner. We can again see them as supplementing
the role of the sun, for example accounting for the colour and
scents of flowers. Hence the spectral colours red, yellow and
blue are connected respectively with influences from Mars,
Jupiter and Saturn, a fact recognized by Hindus and Buddhists.
There can be little doubt that such colour radiations work
creatively elsewhere in the living world and colours are, of
course, recognized as having therapeutic value.®2 Flower and
seed formation represent the more cosmic aspect of plant
growth so we should associate outer planetary forces
predominantly with the elements of light and warmth. Outer
planetary influences connect also with attributes which are not
immediately manifest, such as general vitality. Whereas
substance 1s emphasized in the contribution of the inner
planets, here we deal to a greater extent with the formative
forces underlying growth. These are the forces originating in
the far cosmos and referred to elsewhere as archetypal plant
forces. For the animal and human realms, outer planetary
influences support sensory, instinctual and higher spiritual
capacities.

Outer planetary influences find an affinity with the earth
primarily through silica. They are first drawn into the earth
before working upwards into the plant (see Chapter 4). Silica



is a mysterious substance which Steiner describes as
‘generalized outer perception’ and as ‘the universal sense
within the earthly realm’.% Silica’s relation to the physical
world can often be described as ‘on the periphery’. Silica is
concentrated in the earth’s crustal layers. In plants, while
dissolved silica is present within cells, it occurs in grasses as
peripheral opaline structures which add strength to the
cellulose wall. A silica-rich membrane occurs outside the soft
parts of a hen’s egg and, similarly, outside the developing
child in the mother’s womb, and in skin, saliva, hair and on the
surface of the eye. It can rightly be said that we ‘look through
silica to see the light’. In this way we build the picture of silica
and calcium as polar opposites.

So how can we best summarize the roles of silicon and
calcium? If we want to build a house we need an architect and
a bricklayer. For growth and development of plants and
animals we need formative forces and nutritional substance.
We need these processes to occur in partnership. At the start of
this chapter we made reference to the Greek concept of zoe—
essentially an architectural force embodying the work that the
sun carries out with the help of the outer planets and in
connection with forces relating to silica. On the other hand the
bricklayer involved with earthly life is the chemist and
nutritionist connected with the sun’s activity in relation to the
inner planets and lime-related substances. This we have
referred to as the physically manifested life or bios.

Achieving a balance in the working of inner and outer
planetary forces is a major objective of biodynamics. It
underlies the balanced healthy growth of plants mentioned in
Chapter 1 and to be discussed further in Chapter 4. It is also
the basis for production of food of the highest value for human
beings (Chapter 10). The Lord’s Prayer, which states ‘Thy will
be done on earth as it is in heaven’ truly requires us to know
what that will is, before we can set out to accomplish it in
agriculture.®2 Recognizing the importance of these different
cosmic forces is a crucial first step in achieving this.



3. The Living Earth and the Farm Organism

This chapter will place farms and gardens in the context of
processes affecting the whole earth. The objective will be to
deepen the farm organism concept as outlined in Chapter 1. It
will inevitably be an exploration of much that is invisible to
the human eye, but which is no less practical because of that.
We will begin by considering the earth as an organism.

The human being and the earth

The idea of a living earth has a long history. In times past,
human beings felt themselves a part of nature whereas now
the majority have come to feel themselves apart from it.! So it
is clear that a most significant step was reached when
Descartes declared that the earth was without soul. Today,
daring to think it does calls for a certain effort! In the past,
people saw living organisms, together with the activity we
associate with the atmosphere, oceans and earth’s interior, as
the expression of a planet with a soul>—aspects of the Greek
notion of Gaia. In this soul life there may be little for most of
us to see, but much that people can still feel. Moreover, just as
an onion grows in soil and the air above, so the earth planet
lives in its cosmic environment. For rationalist thought to
arbitrarily separate life on the earth from its cosmic
connections is a consequence of our present-day lack of
spiritual consciousness. In fact, the human being and the solar
system have evolved together through many cyclical epochs,
and 1n this sense the earth has been prepared as a living organ
for the evolution of humanity.

Formerly the earth was very much more ‘alive’, for in a
previous epoch plant and mineral worlds were merged.2
Though more highly differentiated than in the past and
comparatively subdued in activity, one outward aspect of the
earth’s living character today is the seasons. These take
different forms wherever you go but they are rhythmical, and
for many of us, despite all-year-round availability of
vegetables and fruits, the seasons still substantially govern our
lives. So in different parts of the world leaf fall and fresh
growth occurs annually, though the underlying factors may be
different. This could be likened to a breathing process. Leaf



development is accompanied by photosynthesis which absorbs
carbon dioxide and releases oxygen, while respiration by
countless organisms does the reverse—a complex of breathing
processes, both seasonal and diurnal.

A key aspect of the earth organism for Rudolf Steiner was its
spiritual breathing process, a process relating to the seasonal
(and diurnal) position of the sun, and underlying all processes
in nature. In this picture, the life of the earth and the elemental
spirits which are an inseparable part of it are drawn out into
the cosmos during the summer and withdrawn into the earth in
winter.? Likewise, there is a daytime and night-time rhythm.2
This principle applies according to the natural rhythms in
different parts of the world. We shall encounter the same
principle later in this chapter, and when discussing the
biodynamic preparations in Chapter 3. This ‘breathing’, in an
etheric or life-related sense, is a direct consequence of the
nature of the sun as outlined in the previous chapter (Fig.
31e

The human domain lies between the atmospheric realms of
higher beings, mainly those of light, and those of sub-nature
within the earth’s interior, and it is our task to keep some sort
of balance. In ancient times, names were given to the
respective spiritual forces or deities felt to be exercising their
influence in these realms. In this respect, all matter, from the
most ponderous to the most tenuous, is permeated by spiritual
forces. Our ‘atmosphere’ forms an immense astral envelope,?
partly of the earth but partly of a spiritual world too.
Astronauts have reported strange and even life-changing
experiences on their missions,2 while adepts are known to
reside in high mountain areas because of their more spiritual
environment.

The biosphere, a relatively thin layer in which life occurs, is
transitional between ‘solid’ earth and atmosphere. This we are
seriously endangering, and ourselves in the process. While
natural regions of the earth’s land surface continue to be
depleted and degraded, marine life is threatened as never
before by over-fishing and changes in ocean chemistry,
temperature and sea levels. Human beings have doubled the



carbon dioxide (CO,) concentration of the atmosphere in the

last 200 years which has increased its so-called ‘greenhouse
effect’. In consequence, increased growth rates have occurred,
moisture permitting, while some trees have responded by
decreasing stomatal numbers. Much former increase in CO,

was taken up by increased tree growth, but as the world is
deforesting an area the size of Scotland each year this
mechanism will no longer protect us. It has also become clear
that nitrous oxide (N,O) and methane (CH,), released mainly

from intensive agriculture systems, represent even more potent
greenhouse agents.

Fig. 3.1 Earth’s breathing process and its relation to the sun

These issues will appear to involve inanimate gases but, as
mentioned above, spiritual beings are involved too, for
everything physical embodies a spiritual aspect. So if we
pause to consider the planet’s increasingly hostile climates, we
should take into consideration the impact of surface and
atmospheric changes on the planet’s elemental forces and
breathing rhythms. But it is not simply our actions which
affect these forces—our thoughts too are experienced by
beings at higher levels than ourselves as well as those
connected with nature processes. In this way, ‘The essential
causes of what happens on the earth do not lie outside the
human being; they lie within humankind.'° Thus our thoughts
and attitudes are capable of affecting all that lies ahead of us.
This idea will appear more relevant as we take further steps to
understand the farm organism.

In search of the farm organism



Having sketched a broader picture, let us now try to explore
the idea of the ‘farm organism’. The analogy with a living
organism and the intrinsic connectedness of the various parts
was introduced in Chapter 1. We can draw on the mixed farm
as our model, as this was the basis of the rural economy up to
the twentieth century, and it champions the notion, if not the
reality, of self-sufficiency.

Aside from the vexed issue of energy needs in a modern
farming context, the organic farm should be self-contained and
be as close as possible to a closed system. This much is
enshrined in texts covering the principles of organic
agriculture,!1 and is an eminently defensible, resource-based
explanation of the concept. Steiner himself said that a farm
‘comes closest to its own essence when it can be conceived of
as a kind of independent individuality or self-contained
entity’ .12 The ideal organic or biodynamic farm should
therefore maintain its own fertility and provide animal feed
from its own production. An essential aim is for nutrients to be
kept in balance. In this respect Steiner urged his audience to
adjust animal numbers to the manure needs of their farms. A
balance of sorts can, of course, be achieved by means other
than animal manures—green fertility-building crops for
example—so horticultural operations or stockless farms can
theoretically meet this objective. But production units where
major importation of fertility takes place should certainly be
considered as unbalanced, even ‘sick’ organisms.

At the same time, farms are not natural entities; they have
been created by human beings and, in terms of design and
infrastructure, usually not by the present occupants. Many
have worked well under previous economic and social
conditions but their attributes are incongruous in the modern
context. The ideals of organic farming are today often
stretched to the limit by economic circumstances. Farming is
tied in to macro-economic life rather than to local networks;
and although we need to re-invent the latter, a living has to be
made in the world as people find it. All of us learn to accept
compromise and it is no different with organic farming on the
ground. So the reality is that although one may have a vision,
this all too often has to be compromised in the interests of



making a living. Consequently fertility inputs or feed may
have to be imported, just as they are in the case of seeds and
other essentials. One may encounter circumstances where
farms obtain inputs from within their local community, such as
farmyard manure, horse manure and fresh or composted green
waste. So, given appropriate checks, one should be prepared to
accept this arrangement as within the spirit, if not the letter, of
the organic farm concept.

However, if we are to accept the situation where organic farms
import some part of their fertility or feed, it seems more
important to understand the deeper reasons why the ideal of
the closed system or mixed farm is of such importance. We
start to do this by considering the contribution of farm
animals.

The role of the farm animal

Farm animals are fundamentally dependent upon plants. The
latter are primary organs through which a living earth receives
influences from the cosmos—they are really sense organs for
the living earth. Their green parts strive upwards to the light of
the sun while their roots aim for the centre of the earth.13
Animals and human beings are beneficiaries of such an
extraordinary interaction.

What can we expect our animals to be doing? In Britain at
least, for much of the year sheep and cattle are out on the land.
As such they will be grazing the grassy sward and feeding on a
succession of lesser species whose growth comes more at
certain times than others. Cattle will be able to browse the
hedgerow species—that will be a treat!1* And again, when
food is scarce, hay or silage will be available. Hay from the
previous summer contains a number of forage species and
mixtures of ripened seeds, so the fact that it is conserved rather
than fresh is more than compensated by its nutritious quality.
Well-managed cattle grazing plays an important role in
promoting plant species diversity through controlling coarse
growth and spreading seed in the dung.

Animals should be grazed in rotation in order to limit parasite
problems and to ensure that grass is evenly grazed and remains
healthy. In this respect sheep are valuable for cleaning-up



pastures with much dead grass mat. Pigs are different, for
more of their food, such as whey, is brought to them, but they
can forage outside if space is available. Along with pigs, hens
can be employed as gardeners to clear rough land. Otherwise
hens, and also horses, need to be moved frequently in order
not to degrade pastureland. While soil compaction can occur
with cattle in the wet, pigs will relish wet conditions and are
no respecters of soil structure! But most important is that
animal dung and urine will be available to the soil, meaning
the animals participate in a nutrient cycle, stimulating soil
organisms by their presence. Let us look at this more closely.

As indicated, plants assimilate substances in their leaves
through interaction between earthly substance—soil nutrients,
water and atmospheric carbon—and cosmic energies, as
sunlight. Everywhere on the earth’s surface is unique. The
geological formations and soils, the shape of the land, the
character of the climate, the past history of plant life and land
use—all this is special to each location. When a farm animal
grazes, it consumes something incomparable which belongs to
the animal’s experience of life on that farm. For this reason,
the dung it produces belongs to a farm in a way that the dung
from feed that has been imported does not. And by extension
of this argument, to import dung from elsewhere is to bring in
organic substance which has no connection to the place where
it is being used.!2 In terms of material input of nutrient one
cannot see why such a difference is of importance but from a
holistic standpoint, in terms of soil fertility and animal health,
the picture is different. As disease periodically threatens the
disappearance of animals from British farms we could do well
to think a little more deeply about such matters.

The inner attributes of animal dung

A familiar question for organic producers and those
considering organics concerns how essential it is to use animal
dung in the compost for maintaining soil fertility. This is of
most concern in horticultural operations where organic matter
is overwhelmingly of plant origin. From a nutrient point of
view, the same fertility input can be provided by decomposed
plant matter. But animal dung is not simply what outer
appearances might suggest.



The plant incorporates substances into its tissues, which
participate in living processes. When the animal feeds on the
plant, it feeds not on substance alone but on life energies or
forces contained in the food which its digestive system
subsequently releases. Meanwhile, the animal is a sentient
creature with consciousness. The substances circulating within
it are thus ‘raised’ to a level above what they were in the plant
—they are exposed to further cosmic (planetary-mediated)
influences. Through this connection, animal dung and urine
confer on compost and the soil a greater capacity, or
sensitivity, for the working of cosmic forces in agriculture 1%
The consciousness of the animal (astrality) thus becomes a
‘consciousness’ in the soil for all the cosmic forces that
penetrate the earth. So even with the use of modest amounts of
manure the value of compost can be enhanced (see below). If
we stop to consider chemical fertilizers, which have no
relation to life processes, their use provides plants with only a
limited part of the stimulus required in order to produce crops
containing real nourishment (Chapters 4 and 10).

Fig. 3.2 Astral influences experienced by the animal and their
intensification by horns and hooves. A. Outer planetary
influences received. B. Inner planetary influences. C.



Circulation of radiations within the body. D. Reflection back
of dissipating energies

Cows and horns

We need to explore further this relationship of animals to
cosmic energies. Influences mediated by the inner and outer
planets penetrate their organism. In broad terms, the hind part
of the animal is the conduit for energies from the near planets
while the head region receives those from the far planets (Fig.
3.2). The chakra points recognized in human beings are
similarly places associated with currents entering the body.
Such currents can be considered to be in a constant state of
inflow and outflow. Coordinated by the body’s endocrine
system, these currents—uvital to the digestive process (Chapter
10)—can be seen as creating a resonance with the genetic
material of every cell in the body.Z

Differences occur between females and males, and we need to
address this in order to understand why, in biodynamics, we
use cow manure and cow horns when making certain
preparations (Chapter 5). Let us mention certain obvious
points. Despite many people’s reluctance, we can slowly and
calmly walk through a herd of horned cows and there is little
response—the munching goes on, and dreaminess in the eyes
can be detected. The cow is entirely given up to the digestive
process, an act of inner contemplation. By contrast, the bull
not only scans the horizons for competitors but instantly
knows when cows are ready to be served. The attention of the
male is directed outwards in eyes and nose, while the forces of
the female are directed inwardly. This 1s a rule with general
application, for in the case of the female outer influences are
retained more strongly in the organism while in the male they
tend to dissipate more completely. The characteristics of hair
growth may also be related to this. In the present context, the
relative intensification of these forces in the body means that
the dung from any female animal has greater value than that of
the male.1® But in the case of bovines we also need to consider
the role of horns and hooves.

Why did most breeds of cattle have horns? We might consider
that they were for armament and protection, and I am sure this



is what farmers who have tangled with horns still feel! In the
first place a bovine horn has a complex internal structure—not
like the antler of a stag. It consists of an outer shell of highly
compressed protein substance which, like our nails, is the
termination of skin-formation.i2 The core of the cow’s horn,
which incorporates sinuses for the passage of air and blood
vessels, 1s a bony extension of the skull. The great variety of
horn types from cattle breeds around the world is testimony to
the formative forces of these animals working in tune with
local conditions. We can also say that the morphology and
structure of male and female horns is different; bulls’ horns are
frequently straighter than the spiral form of the cow, they
usually have a thinner shell and, more significantly, they do
not exhibit such a complex internal structure.

We should also realize that horns only begin to grow as the
period of suckling draws to a close and the calf begins to eat
hay and grass—material with high roughage content. This is
the time when the rumen begins to function. We have here a
picture of the real function of the horn and can begin to
understand why it should be necessary for the cow’s breath
and blood circulation to extend right through to the organism’s
extremities. However, horns and also hooves reflect back
energies which would otherwise dissipate, thus intensifying
the digestive forces of the animal (Fig 3.2). In the case of the
cow, this intensification serves processes through which the

calf and its milk are formed—it also means that cow manure is

a powerful source of radiant forces.2

Why do we find a golden sun disc placed between the horns of
cattle in Egyptian art? Is it any wonder that in India from
ancient times the cow has been venerated as ‘the goddess of
fertility’? Serious disorders such as foot and mouth disease
have increased in modern times as we have redesigned our

herds to suit modern practices, while creating levels of stress

in them unimaginable in former times.2!

These are the issues which underlie the importance accorded
to the cow in biodynamics and which underline the role of
bovine animals, in particular, in creating and maintaining a
healthy farm organism.



The use of animals and animal organs in biodynamics

The requirement for animal organs in order to make the
biodynamic preparations (Chapter 3) has generated various
concerns in recent years. Not only has the availability of
suitable animal parts been restricted by EC and Defra
regulation following the disastrous BSE episode, but the use of

such organs presents an obstacle for many people.22

Meanwhile, some would question whether raising animals for
food should be condoned, regardless of the agricultural
system. No useful purpose is served in mounting a defence of
biodynamics, for wider issues are involved.?2 Animals have
served the needs of humanity from the beginning, while
domesticated animals have owed their existence to farming
activities the world over. This can be viewed as a sacrifice
which the animal kingdom has offered and continues to offer.
In a future epoch, according to Rudolf Steiner, it will be our
task to further their evolution. Although a long-term view, this
nevertheless represents a serious philosophical position.

It should be stressed that in organic systems particular
attention is focused on animal welfare, including feed quality.
The contribution of farm animals to soil fertility is self-
evident, so the greater part of organic farming would be unable
to function without animals as part of the farm system, or of
someone else’s. In the vast majority of circumstances, organic
farming—indeed a huge swathe of agriculture—would not be
viable without an economic value attached to farm animals.

A more fundamental argument is that without the animal
element, ecosystems are incomplete, and without the
contribution of animal manures the same sensitivity cannot be
imparted to the soil. If the future of farming is to be more
sustainable then it must embrace a more rather than less
holistic concept of the ecosystem. As such, animals should be
multipurpose, playing their part in farm production, fertility
maintenance and, in certain instances, the control of pests and
predators. An energy or soil-conscious world might also
envisage their return to use in farm work and transportation.
Aside from questions of dietary needs or preferences, it is
sadly the case that extreme vegetarian or animal rights



arguments end up unravelling the whole idea of organic
farming as currently practised. The consequence is that we are
left with an emaciated ecological option with which to
confront less desirable farming alternatives.

Arable and horticultural rotations

Crop rotation was mentioned in Chapter 1. It is a traditional
way of conserving soil fertility and avoiding pest problems,
normally beginning with heavy feeder plants followed by
those which are less demanding. A fertility-building (green
manure) crop 1s then introduced at the end of the cycle, or at
the end of each season in order to lift nutrients, prevent weed
colonization and generate organic biomass.

In practice, rotations are a compromise between the needs of
the farm for production of key crops and the need to look after
the soil. The latter depends on maintaining a suitable physical
structure as much as balancing the consumption of minerals.
For a farm, it is most easily achieved by putting the land under
a grass-clover ley. Nutrients can be returned to the soil by
various means but the physical condition of the soil can only
be maintained by a careful cropping policy. The ley allows an
opportunity for the soil to build its organic matter content
while usually benefiting from the presence of animals as
described above. This contributes to a healthy farm organism
for it helps maintain a diversity of soil organisms and will also
improve the working of cosmic forces, to be explained in
Chapter 4.

In principle, garden rotations are no different but many
people’s rotation is compromised by available planting area
and the desire to produce a few preferred crops. We find also
that in the garden much larger amounts of compost are
deployed. With covered cropping, too, the concept of the
rotation is challenged. Without saying that the soil here is
artificial, its fertility is mostly maintained by barrow-loads of
compost rather than from minerals slowly weathering from the
soil underneath! One might say that there is less need for
rotation under these circumstances but in view of the fact that
these are intensive growing environments, diseases must be
carefully watched. There i1s always a risk, particularly with



mild winters, that disease and pest problems are carried over
from one season to the next. So rotation is a principle lost at
one’s peril.

Looking at rotation another way, we harvest crops which
emphasize particular plant attributes—mostly the root, leaf or
fruiting organs. In this way we can adopt a rotation which
recognizes the different elementary forces coming from the
zodiac (Chapter 6). Such a scheme forms an ideal basis for a
four-year rotation. Here, one feels that relationships between
earth and cosmos are kept in balance. However, owing to
disease problems running in families, as with the brassicas, a
sequence based on root, leaf and fruit suggests that the actual
succession of crops should be chosen from different plant

families 22
The hidden qualities of compost

Compost operations should also be considered as organs
within the body of a farm or garden, for key organisms
participate in this process. Aside from farmyard manure
stacked from the byre we could consider some typical
compostable materials widely available at different seasons.
These include recent crop residues such as straw, together with
weeds, grass clippings and kitchen waste. The gardener may
occasionally have access to some animal manure; in the
absence of cow manure, pig, goat, horse or chicken manure
can be used, the latter often available in dried form. The
composting process will depend on the quality of these raw
materials, notably their carbon to nitrogen ratio (see below),
and how the heap has been formed. Compost will be bacterial
if much fresh material has been used, and fungal if the
material is all dead, as in the case of a pile of autumn leaves. A
pile on which bits of rubbish are periodically thrown—
typically the household bin—will develop more slowly as a
worm compost.



Carbon—nitrogen ratios of some common materials
Urine (.58 Non-legume hay
Manure heap seepage 1 Kitchen waste

Dried blood 5 Water plants/weed
Chicken dung 5 Potato haulms
Sewage sludge 5 Fallen leaves

Bone meal 5 Shrub mimmings
Farmyard manure 11-18 Maize /millec salks
Brewers grains 15 Cereal straw
Legume hay/straw 15 Roed coir dust
Fresh grass 15-20 Coarse coconut fibre
Faw compost 15 Romed sawdust
Marture compost 20 Wood shavings/paper
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We must understand what dealing with living matter really
involves. What we call ‘life’ does not simply vanish when
materials are placed in a compost heap. When the original

forms decompose, it is not just the substances which are

released but also the forces which held those forms together. It
is the tendency for this life force to dissipate which is the
stimulus for proliferation of micro-organisms. A compost heap

formed all at one time thus begins to heat up. Heating to

around 60°C has the advantage that pathogenic organisms are

killed, together with a proportion of weed seeds. In

biodynamics we add a number of preparations (see Chapter 3)
that control the breakdown process and help retain life forces

within the compost.

These forces are valuable for subsequent plant growth and can
be held more effectively by adding lime, dolomite or wood
ashes to the layering, as well as by creating a domed shape for
the heap or windrow.22 We may recall from Chapter 2 that
lime has an affinity for life forces, and for this reason it acts to
dampen the tendency towards rampant decomposition. In

addition, bacterial activity generates acidity through the

production of nitrate from ammonium-nitrogen. Use of liming
materials prevents compost becoming too acid and improves
the subsequent activity of earthworms. As it is also beneficial
to maintaining good soil structure, adding it to compost saves
us adding it directly to the land, which is always a good idea.




Earthworms appear in the later stages of compost which has
passed through a thermal process, helping to create structure
and consistency within the material. On the other hand they
are the key players in a cool composting process, often rather
poorly orchestrated by the gardener! In soil they are the great
distributors, they consume organic matter and its included
bacteria and excrete it in a different place, some producing
casts on the surface. In this way they help spread out and
redistribute concentrations of life activity within the soil.2%
Without such work, plant roots would not grow healthily.
Earthworms also secrete calcium from a gland in their gut
which helps complete a picture of finely dispersed lime
holding together life energies within the soil (Fig. 3.3).
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Fig. 3.3 The anatomy of the earthworm—head section

So when we add compost to the soil, besides the benefits
enumerated in Chapter 1, we distribute energies which radiate,
and which support plant growth. The further incorporation of
animal wastes, together with the compost preparations, means
that when biodynamic compost is added to the soil the latter
becomes more sensitive to cosmic forces and plants have
greater capacity to satisfy their nutrient needs (Chapters 4 and

3).

There is no doubt that the value of compost will be maintained
if it 1s not allowed to become saturated by rain and therefore
subject to loss of nitrogen (as nitrate) through leaching, or
through anaerobism (as nitrogen gas). Equally, the
characteristics of organic carbon change irreversibly when
allowed to dry out, so it gradually becomes of less value as a
soil conditioning material. For these reasons, if we are to treat
the compost operation as an organ of our farms or gardens,
then the heaps must be covered to allow the material to mature
without deterioration.



Misconceptions about micro-organisms

There continues to be interest in the subject of compost
acceleration, not least by those supplying the cultured and
processed material.2Z Many harbour the vain hope that by
using these materials compost will be finished quicker, with
less work involved. In the majority of circumstances where
farm or garden waste is involved, the importation of organisms
is unnecessary.2® The truth is that the rate-determining factors
for compost-making remain temperature, moisture, aeration
and C:N ratio. In addition, compost is produced more rapidly
if the fragments are initially chopped and the materials mixed.
Unless conditions are strictly optimized for introduced
organisms, there can be no guarantee they are the ones
proliferating in the days subsequent to their addition! The fact
is that bacteria and fungi, the simplest cellular forms of life,
change their morphology according to ambient conditions, so
composting can always begin from organisms naturally
present on the surface of organic matter. Furthermore, in most
operations, speed is much less important than having enough
compost when it is needed. And speed is less important than
the creation of optimal compost. If a stimulus to compost-
making is required, ‘Mausdorf” or ‘cow pat pit’ has been
found to promote a satisfactory process (Chapter 5).22

Effect of mycorrhizae on the nutrient content of maize shoots.
{Average |g per plant, after Lambert, 1979)
Without Mvcorrhizae With Mvcorrthizae
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Similar misconceptions apply when we consider the
inoculation of plants, or rather their roots, with fungal
mycorrhizae. There is no doubt that plants struggle to achieve
good growth if denied root-symbiotic fungi (see above). Not
only do these extend root systems by hundreds of times, they



provide the plant with a specialized method of obtaining
required nutrients and confer other advantages such as disease
and drought-resistance. In consequence, endo-mycorrhizal
inocula are widely available. While there may be pressing
commercial reasons for taking this course, we have to wonder
how people managed generations ago! We should realize that
plant roots release exudates which represent ‘carbohydrate
signals’, and that in a soil or planting pit which contains good
compost a range of fungal types will naturally tune in or adapt
to the particular plant. In short, the way we manage our soils
affects how well nature’s workforce can respond to our needs.
It is a sign of mechanistic thinking to imagine that by inserting
an organism all will be well.

Use of organic fertilizers on the land

A question often asked is: How much compost or farmyard
manure do I need to add to the land? Frustrating as it may
sound there is no single or simple answer to this! Aside from
the matter of inherent soil fertility or the choice of crops to be
grown, there 1s a fundamental issue in organic farming, still
more explicit in biodynamics, that organic fertilizer is as much
a catalyst to natural processes as it is a direct supplier of
nutrients. This is the reason why the Demeter standard for
nitrogen inputs is lower than that required under the European
regulation. An attempt is made in Chapter 4 to resolve this
enigma, but for the moment it will suffice to say that the
organic nitrogen content of soil is crucial to harnessing cosmic
energies. Another approach is to say that when fertilizer needs
are calculated for crops under conventional farming there is
likely to be a closer connection between these and crop
performance than there would be for inputs and yields under
organic systems. When we use organic fertilizer it may
nonetheless be useful to know what levels of nutrient are being
added. Samples of available data are presented below.

Much interest has centred on the cow. In the course of one
year, a 450 kg animal is likely to produce 10—12 tonnes of
solid manure and 5—6 m? of urine which, with bedding straw,
comprises farmyard manure. In other estimates, it is said that
cattle give 10—15 tonnes of solids and liquids when kept inside
for 6 months, while outside they produce around half this



amount. One cow in one year, depending on nutritional
regime, produces around 50 kg N, 15 kg P and 50 kg K via
farmyard manure, while urine additionally accounts for 40 kg
N, 2 kg P and 60 kg K. Just because organic farmers do not go
around with sacks printed with percentage nutrient content, it
should not be assumed they are grossly under-fertilizing. This
brings us finally to some recommended rates of application for
organic and related materials (see below).

Typical composition of manures and compost

Dy mamer % Median % fresh weight

N P K
Farmyard manure 23 (.6 0.15 (.6
Poultry manure 29 1.7 0.6 (.6
Carele slurry 4 (1.3 0.04 (.25
Pig slurry 4 0.4 0.09 0.17
Sewage sludge 5 (.25 0.16 (.01
Compost 25 (.9 0.22 (.33

Fertilizer value of one tonne of compost

Composition Fertilizer equivalence

30 kg Nitrogen 150 kg fertlizer at 20% N content
20 kg Phosphate 110 kg superphospharte

25 kg Potassium 65 ke potash at 40% K content
375 kg Calcium 750 kg agricultural lime

Micronutrients in farmyard manure

Mn Zn Cu Mo B Co
Kg elements in 45
tonnes FYM perha 336 1.12 (1.56 (.02 (.23 (.01

Kg/ha requirement
of 4 succesive crops 2.5 1.8 (.3 (.02 n.d. n.d.

o/tonne of each
element in FYM 18-137 10-53 2-10 02-1.05 1-1.3 0.05-1.2

Mean uptake by
Plans g/ha/vyr 5(H) 200 B 10 180 1




Caule manure
Catle slurry
Pig slurry
Poultry manure

Recommended application rates for organic fertilizers

Farmyard manures (IFOAM)

20 tonnes/acre {strawed)

12=16,000) licres/acre {undilured /diluced)
S—=10,000 litres/ acre {undiluted /diluced)
2—4 ronnes/acre (deep licter/free range)

Compost amounts in relation to soil type

CROP TYPE
Heavy feeder
Moderate feeder
Light teeder

LIGHT SOIL
20 tfacee (4.5 kg.-"m:}
15 t/acre (3.5 kg/m 2

2 t/acre (sprinkling)

HEAVY SOIL
15 tfacre (3.5 kg_,-"mj}
10 tfacre (2.2 kg-"mj}
0.5 t/acre (sprinkling)

f - 7 . ; I .
Intensive greenhouse/ polviunnel system: 3040 tons/acre (6—10 kg/m”). For
E } } =
ceneral home gardening, one household bucket per square metre 15 a good
cuide.

Other materials

T COMPOST IMEECT T LAMD

Calafied seaweed 3 kg/m’ 50 g/m*
Bentone 3 ](a-h_*,.--"m3 Tony g.--"m2
Basalr rock dust 10-15 kg/m’ 100 g/m?

Liquid organic fertilizers and compost teas

Organic and biodynamic farmers and growers use a range of
home-made liquid organic fertilizers primarily for foliar
application. Often referred to as liquid manures, these consist
of dissolved nutrients and organic colloids in suspension. The
production of liquid fertilizers will often depend more on
fermentation than on aerobic breakdown of solids as in a
compost heap. Just as with composting, many different local
resources can be used to create a liquid manure, including
animal dung, especially from cows or chickens, green leaves
such as nettles or comfrey (leguminous leaves are widely used
in the tropics), pond weeds and algae, fish remains and
seaweed.2Y

Liquid fertilizers deserve to be widely used because they offer
more immediate response to nutrient deficiencies than via the
soil. They are also another way in which the resources of the
farm or its immediate neighbourhood can be harnessed with
minimum cost or energy use. There is evidence that these



liquids, especially when enhanced with certain herbs, can
strengthen plants against pests and disease. Compost teas and
liquid extract from vermiculture (vermiwash) are highly
effective in this respect (Fig 3.4). However, care must be taken
to experiment with these materials and avoid applying sprays
that have not been sufficiently diluted.

Mention should also be made of activated compost teas
applied to the land. These are distinct from the above and are
produced by subjecting different kinds of composted material
to water extraction and aeration. In addition to nutrients, the
teas consist of bacteria, fungi and many other types of
organism and therefore potentially help rebalance the
organisms of the soil to achieve better breakdown, nutrient
retention and control of pathogenic organisms.2l The
technique has had success with improving the soil, especially
following years of chemical usage, but one should remember
that organisms are more a consequence of good management
than the basis of it.

Fig. 3.4 The production of worm compost extract or
vermiwash

Applying human wastes to the land



When animals digest their food, a certain essence is left over
beyond the straightforward life forces it contained. Steiner
called this ‘ego potentiality’—the result being that animal
manure contains this force. In humans, digestion releases these
forces to enable us to develop our independent or individual
lives. Because all forces are withdrawn from what we
consume, human waste solids can be regarded as ‘dead’
matter. Steiner suggested that it might be applied if used in
proportion to the number of people living on or working the
land. In this case the quantity would not be excessive and
some compensation could arise through people’s own (astral)
influences. Otherwise he counselled that human excreta ought
not to be used for human food production. If it is to be applied
to the land, then over a period of time ‘the proper cycle is from
the human being to the plant, from the plant to the animal,
from the animal again to the plant, and only then from the
plant back to the human being’.22 The presumption is that
humans could become dull and inactive mentally if their food
was always grown on soils fertilized with what was once
euphemistically called ‘night soil’. It is of interest to note that
in China’s earlier history, while crop production for general
consumption was extensively based on use of human excreta,
that of the emperor was not; and, of course, even today much
use is still made of it. In many other countries its direct use is
deemed culturally unacceptable, though this undoubtedly
masks the original reason for its rejection.

In Britain and elsewhere, the contemporary need for disposal
of sewage sludge to land areas connects with this problem.
Although physical nutrients are being returned to the soil
together with organic substance which will have certain
benefits, crops grown on such soils will have less capacity to
support a/l human needs than would be the case with
composted farmyard manure or slurry. From the point of view
of vital forces, using sewage sludge on land for human food
crops is little different from using synthetic chemicals.

The question of human nutrition is tackled in Chapter 10 while
the (outer planetary) origin of the forces left over by animals is
addressed in Chapter 4.

Wildlife



Wildlife diversity is often taken as a measure of the health of
the landscape. One need not be particularly sensitive in order
to experience the difference between a farm with natural areas
and one without. There 1s thus a bleakness and monotony
without trees, hedgerows and wetland areas. Conversely there
can be a feeling of inner nourishment if corridors exist through
which wildlife can move and share the landscape with our
agriculture.

Most of us are inclined to think of wildlife and its habitats as a
separate issue from a working farm landscape. We recognize
the role of insects, especially the bee, in pollination, but
farmers all too often have cause for a confrontational
relationship with nature’s wild creatures—from crows to
pigeons, and from badgers to foxes. But whether we consider
weeds, insects, bird or mammalian pests or plant pathogens, to
some degree these questions reflect a failure of agricultural
management to achieve a satisfactory ecological balance.
Mindful of this, we shall continue the theme of the farm
organism by discussing ideas that greatly widen our view of

ecology.33
Trees

Trees have an impact on landscape in purely aesthetic terms
and as regulators of the flow of water and earth energies.
Walking through woodlands we become aware of their effects
on microclimate while on a larger scale they affect rainfall
through their influence on heat and moisture transfer with the
atmosphere. The earth’s rhythmic exchange of energy is
strongly mediated by trees. Schauberger observed energy
currents associated with trees, outflowing in the morning and
inflowing in the evening, independently corroborating

Steiner.24

The layer immediately inside the tree’s bark is known as the
cambium, often equated with ‘sap’ and regarded by Steiner as
a kind of living soil drawn upwards. This consists of upward
(xylem) and downward (phloem) movements incorporated into
complex neighbouring bundles of cells. These respectively
transport water and mineral nutrients in ionic form from the
roots to plant extremities, while products of photosynthesis,



such as sugars, are taken from leaves to the roots. This has
been thought of as a weakly dielectric two-way traffic, positive
upwards and negative downwards. The connection between
diurnal currents and these plant cellular movements would
seem clear. An ancient oak, hollow in the centre but
supporting a canopy through survival of its outer layers of
bark, illustrates the importance of this living cambial activity

Fig. 3.5 The living outer bark of an ancient oak tree

The scale of growth of trees makes demands on the life forces
of the earth, which become depleted under trees compared
with open areas (Fig. 3.6). On the other hand, Steiner indicated
that trees have a beneficial effect on a wide area around them,
implying that they act as conduits for vitalizing astral energies.
To visualize how these energies may benefit the surroundings
it is important not to separate the tree organism and its roots
from the soil fabric, from soil organisms and the roots of all
other plants in the vicinity. Plants and soil form a unified
living environment or continuum, illustrated by the
rhizosphere and mycorrhizal network which links plant roots
with soil minerals. It has been commented that the largest
plant formations on earth are the underground fungal networks



of forest ecosystems. The particular energies drawn down by
trees thus spread out into all this wider soil life and beyond the
limits of the wooded area.

- ————— =" Astral ‘atmnsphem e
around plant life

Birds and insects connect
plants with Htﬁl fnrm i,

/ Vitalising energies drawn in

Seil depleted im life energies under trees

as san’s energy diminishes

Fig. 3.6 A visualization of astrality around a tree and the daily
‘breathing’ of life energies

We must visualize the earth’s spiritual forces being inspired
and vitalized when they expand into the outer atmospheric
regions under the sun’s influence. We must then visualize the
inflow of these forces in the evening and night when they are
increasingly ruled by the moon and its special connection with
the elements of water and earth. This is the time when
alchemical materialization processes used to be most readily
accomplished (Chapters 4 and 8). We need to understand that
the earth’s breathing process is enhanced where there are trees.
For all the above reasons, ‘alarming’ would be an



understatement to describe the loss of trees on the planetary
scale which has taken place over recent decades. This tragedy
is compounded as first one, then another tree species falls prey
to pathogens—years ago elms; now horse chestnuts, oaks and
others. Fungus disease is identified as a primary cause, but we
should begin to understand that if life forces are weakened
pathogenic agents are more likely to strike. As such, I believe
this to be evidence of a planetary decline in tree vitality.

Before moving away from the subject of trees, it seems that
Druids must have recognized the participation of trees in a
daily flux of energy when they met in their tree-surrounded
sanctuaries, and it is not surprising to learn that the earliest
alphabet of the indigenous cultures of western Britain was
probably based on tree names.2> And in ancient times people
were aware, as are dowsers, of networks of geodetic energy
now known as ley lines. The original meaning of ley was that
of a forest glade or clearing, and the first straight prehistoric
trackways may well have come about in this way. Such linear
or horizontal geomagnetic currents represent an interaction
between solar and terrestrial influences, for the energies
detected by dowsers vary with the rising or setting sun. While
sacred sites were commonly located at their intersections,
ultrasonic methods reveal that megalithic sites and standing
stones emit high frequency signals at dawn, emissions which
are particularly powerful on the mornings of spring and
autumn equinox.2® Some readers may wish to equate such
solar-terrestrial energies with the Chinese yang and yin.

Birds and insects

Away from the earth’s surface conditions of life change and
there 1s an intensified surrounding envelope of what can be
referred to as ‘astrality’.3Z This cosmic atmosphere bathes the
whole living earth but finds individual expression in the
different plant forms. It connects principally with the nitrogen
of the atmosphere (Chapters 2 and 4). Those with sensitive
vision are able to see such an envelope—as with an aura
around human beings. Those of us who cannot still experience
its effects, for example flies which hover some distance from



the foliage of trees, or even midges which appear to keep up
with us on a walk!

The astrality around plants connects them with their cosmic
archetypes—their ultimate individuality, source of inspiration
or formative influence. The atmosphere’s nitrogen provides
the physical medium for this to occur. As plants have no
consciousness, it 1s necessary for birds and insects to bring this

astral essence into physical contact with them. Flying creatures
38

therefore bestow vitality which otherwise might not occur.=®
So the fact that plants provide major habitat and nourishment
for insects and birds actually masks a certain dependence upon
these creatures. Probably no one better understood this
relationship than the composer Olivier Messiaen, whose work
was substantially dedicated to the heavenly qualities of
birdsong. Symbiotic relationships occurring within the soil
certainly offer a parallel. It is all the more disturbing then, to
think how we have reduced bird populations, and how we have
treated insects which are attracted to leaf surfaces, buds and
flowers. How can nature—or indeed the farm organism—be
complete if such intercourse is prevented?

This gesture towards the plant world is wonderfully illustrated
by the bee, for aside from pollination bees contribute to greater
productivity in areas where they are ‘frequent flyers’.22 Some
years ago when visiting villages in Ghana, the writer had cause
to compliment several women on their well-kept and
productive home gardens. He was surprised when they said
they kept bees and as a result usually had better yields than
those who did not! As the main subsistence crops were manioc
(the yam, cassava) and maize, neither of which require insect
pollination, the significance of the above statement was
evident. On the other hand, Steiner said, ‘Remove these
winged creatures [referring to both insects and birds] and the
astrality would fail to deliver its true service; and you would
soon detect this in a kind of stunting of the vegetation. *° This
underlines the priority we should attach to maintaining bee
colonies, for they are so obviously an integral part of the
agricultural organism.



Tragically, in many parts of the world, first across Europe and
more recently across North America, bees are disappearing. A
number of explanations have been offered which quite likely
reinforce each other. The depredations of the Varroa mite are
well known and may reflect a loss of vitality of bees in the
face of multiple pesticides. Global warming will be altering
the balance of the bees’ natural enemies, the incidence of
predatory wasps being an example of this. Additionally, we
have to account for Colony Collapse Disorder where bees do
not return to their hives. Various stress or disorientating factors
have been proposed: toxins from GM pollen, the effects of
mobile phone networks, WiFi systems and the practice of
long-distance transportation of colonies. The latter certainly
deserves a fair hearing, for bee colonies have traditionally had
a close bond with the bee keeper and are adapted to their
particular local area.2! But after environmental factors have
been considered, it seems there are undoubtedly also moral

issues to be addressed.*2

Steiner drew interesting parallels between insect and plant life.
The egg and larva, as with the seed and its germination, are
much connected to the earth, and if not always on the earth
certainly are defined by the elements of earth and water.
Larvae tend to inhabit the soil or bottom of ponds and the
watery caterpillar has a parallel with leaf formation. By
contrast, the mature insect lives in the air and light, the
butterfly classically equating with the flower.%2 So when we
next see greenfly on that fresh rose bud we can ponder the
image of the insect—a bringer of astrality—attracted to the
flower, the part of the plant most strongly connected with the
astral realm. For this reason, the arrival of the ant from below
or the blue tit from above, creates a picture of an enchanted
dinner party! This example, among many others, serves to
show the wisdom of biodiversity and the need to preserve it on
our farms.

Destructive processes

Healthy plants are less likely to become overwhelmed by
insects (except in the case of locust swarms!) or pathogens,
whereas the sickly plant will be recognized by its weakened



life force and therefore be ripe for destructive forces to take
over. In this respect, excess or deficiency of countless growth
requirements can render plants vulnerable to disease or
predation. Let us consider a particular case discussed by
Steiner in the Agriculture Course.

In this case, that of fungal disease, the imbalance is between
the tendency of water to continually propagate life forces in
the soil—connected with lunar influence—and the plant’s
capacity to progress to maturity through its vegetative stage, to
fruit and seed formation. In annuals, a dying process
commences around seed formation through diminished vitality
of the vegetative organs. Paradoxical as it will appear, this
process can start to take place at an earlier stage due to
excessive vitality (lunar influence in the soil due to excess
moisture), with the result that plant pathogens are attracted.*4
Counteracting this tendency is an adequacy of light and
warmth which forms the basis for counter-measures discussed
in Chapter 3.

If we consider the proportions of micro-organisms in the soils
of different ecosystems, in immature, skeletal soils we tend to
find only bacteria, while healthy arable soils have a fungal
biomass about equal to that of bacteria. The proportion of
fungal biomass increases in grassland, especially old
meadows, where it may be 2—3 times that of bacteria. We
should bear this in mind when considering the contribution of
leys to farm rotations. Here, Streptomyces (a filamentous
bacterium, an actinomycete) releases metabolites called
geosmins that are said to give soil its ‘earthy’ odour. Finally,
under deciduous and coniferous woodland the biomass of
fungal organisms is 50 and 200 times greater than that of
bacteria, the primary decomposers of woody material being
insects (mainly ants) and fungi.

Steiner urged us to be aware that soil fungi were of great
importance in bringing about balance on the farm. What he
wanted us to consider was that for all the biological produce
we desire to achieve, the landscape must somehow harmonize
this by engaging its destructive forces. If this is not possible—
if we so intensify and maximize the growing area so that there
is little scope for fungal activity, then the stage is set for



pathogenic organisms to attack our growing crops.%> The
advance of pest attack following agricultural intensification
(and a parallel situation with animals) connects with this idea
and underlines the fact that we can rightly talk of a farm
organism becoming sick.

So whether one considers trees and other wild flora or birds,
invertebrates, insects and soil organisms, one cannot escape
the conclusion that the fruitfulness of the earth depends on its
wildlife—and on us sharing the earth with other creatures.
This might well be expressed in the axiom allow nature her
place and our best interests will be served.

The dissipation of life

We must finally try to understand that at the end of life there is
a subtle interchange between the earth, on the one hand, and
the surrounding universe which has brought about that life in
the first place. Here, we are not concerned with the force that
has held life together but of something more fundamental.
What has been built up in a living form on the earth must be
able to dissipate. The form is what archetypal forces (or
spiritual blueprints) have built into living carbon structures. In
such a structure, the spiritual?® has become physical. At the
end of life, this spiritual principle must be led back to the
cosmos. This takes place through the medium of the least
physical or most spiritual of earthly substances—hydrogen.
We can imagine that the initial stages of this process are
accomplished through decomposition, while hydrogen’s
eventual release may well relate to movements of water in the
atmosphere and the dissociation of hydrogen and oxygen in
the upper atmosphere where hydrogen is constantly escaping.
We can try to visualize—as with water and homoeopathy—
that hydrogen carries the memory of the forms created.

47

Steiner referred also to a different aspect of this dying process.
He said that birds, when they die, have the role of carrying
away a spiritual essence of earthly substance. They have ‘the
task in cosmic existence of spiritualizing earthly matter’, and
of ‘transferring this spiritualized earthly matter to the
universe’.22 Note that here we are talking of earthly matter
rather than archetypal forces and the forms they have



produced. He goes on to say that the butterfly achieves this
process to a greater degree than the bird, for ‘even in life it is
continually restoring spiritualized matter to the cosmic
environment of the earth’.

In both these cases the raying back of forces from the living
world provides for the spiritual world a vision of what has
been created on the earth. Elsewhere Steiner indicates that
such a process will happen in the far future of Earth evolution,
for the earth as we know it has only come about through the
progressive ‘condensation’ of spiritual essence, and will
eventually be returned to that state.

Concluding remarks

Having considered different aspects of the farm organism, we
should recall that at the outset, our ecologically based model
was essentially two-dimensional. Together with the picture of
cosmic influences from Chapter 2, the further elements
presented above give more than enough justification for
embracing a third dimension. Self-evidently, the farm
organism includes not only the soil and earth below but the
wide universe above. The various preparations to be discussed
in Chapter 5 are tools for strengthening this organism.

We will be familiar with the hydrological cycle in which water
1s evaporated, rises in the atmosphere, condenses and falls as
rain. So too, the farm must be considered as involved in a
cycle of life. It receives influences from the cosmos,
participates in creative processes and finally, through various
agencies, experiences its dissolution. There is in this, a real
feeling of interplay between cosmos and earth—that they
really do form a unity.

Nevertheless, what does or does not constitute a farm
organism in practice is a matter for each individual to decide
or, indeed, to experience. This helps us appreciate that what
makes a farm is not simply the interplay of physical and
biological resources, or even their efficient use, but the
direction given to the whole process by the farmer or group of
people leading its activities. In this respect each farm has what
we may call an individuality, something greater than the sum
of its visible parts. Earlier, we sketched the relationship of



humans to the entire earth. Now we can say that the farmer has
the potential to draw together all the elements both cultivated
and wild into an integrated whole (Fig. 3.7). The attention
given to the various aspects discussed in this chapter create a
basis for distinctive local produce of recognized quality in the
marketplace.

We commented on the fact that many farms fall short of
established ideals. In this connection it is important to realize
that the human element is of prime importance when working
with nature, as there are beings—nature spirits and elemental
beings——closely associated with every aspect of the organic
world, in fact with all states of matter.22 While the elemental
beings connected with the life of plants are referred to in
Chapter 4, we must appreciate that a whole hierarchy of beings
works with nature’s processes on different levels. Lesser
beings connected with the life of trees are thus guided in their
work by tree spirits or devas. The picture relating to the
striving of human beings on farms and in other institutions of
life 1s no less awesome, for beings of the angelic order watch
over us and guide people in many invisible ways. Think about
this when next you remember something vital ‘just in time’ or
have an important chance meeting with someone which could
all too easily be described as ‘pure coincidence’!
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Fig. 3.7 An image of the human being in relation to a farm
(original drawing by F. Schikorr)

We can therefore understand why a positive attitude driven by
a sense of purpose is so important, for it enables higher beings
to help us. Human beings today sense they are alone in the
world. These final remarks are simply to say that in fact we are
not alone in what we do.




4. The Working of Cosmic Energies in Plant and Soil

For life on earth we take for granted the importance of the sun
—to a lesser extent the moon—but the great majority of
people now feel little connection with what lies out in the
cosmos (aside from surreptitious glances at the horoscope!).
But since the most ancient times people have been aware of
cosmic influences on life—and not just as primitive
superstition. In this respect the present world view, reflected in
our whole culture and educational system, illustrates a
consciousness that has fundamentally changed in the past few
hundred years. Current scientific thought accepts the cosmos
(= ‘beautiful ordering’ in the original Greek) as a source of
energy, but what it cannot comprehend is that such energies
carry more complex and qualitative essences which underpin
life on earth.

In this chapter, using the guidance of Rudolf Steiner and the
experiences of others, I want to show how cosmic forces work
in the realm of plant and soil. This is not just about how light
directly affects the green plant but how in a broader sense it is
absorbed by the earth, and how this absorbed energy
contributes to the growth of plants and to nutrition more
widely.

The green plant and the nature of light

In addition to physical properties, the rays of the sun also
possess etheric qualities.! Visible light comprises only a
limited part of the electromagnetic spectrum (Fig. 2.4). While
the warmth of the atmosphere depends on solar short-wave
radiation being re-radiated from surfaces as long-wave
radiation, the vital process of photosynthesis is triggered by
certain bands of direct solar radiation. The most intense part of
the solar beam falls in the green part of the spectrum.
Paradoxically, the chlorophyll pigment ensures that much
sunlight is reflected, which we see as green. In fact chlorophyll
absorbs mainly violet, blue, orange and red—very little green.
Other pigments control the absorption of further wavebands.2
In photosynthesis, light energy is fixed as energy contained in
matter—as sunlight and carbon dioxide yield the sugar
glucose. This in turn, becomes the basic structural unit for the



carbohydrates, starch and cellulose—an amazingly complex
series of steps if one examines the process biochemically.
Furthermore, variations in /ight intensity and photoperiod
underlie important differences in photosynthetic pathways (C3
and C4 plants) and also trigger flower formation.

But the process of synthesis in the leaf cannot take place
without the participation of an upward flow of water and
nutrients from plant roots. Substances are required for osmotic
balance, as enzymes or precursors. Potassium identifies itself
with this upward stream and with the passage of salts across
cell membranes while iron, as part of the haem structure, is
required as a precursor to the formation of chlorophyll
molecules.? Of paramount importance, also, is phosphorus.
Through such complex molecules as NADPH and ATP,
phosphorus causes excitation of chlorophyll subtypes to
produce glucose. It is uniquely endowed with this capability
because of its intimate connection to the light and warmth
ethers (Chapter 3). Thus solar energy is transferred into the
energy carried within physical substance.

Yet if the sun is as important a force as we know it to be, it
seems strange that so significant a part of its spectral energy is
reflected. Here, we should recall the distinct roles of the inner
and outer planets as outlined in Chapter 2. Chemical and
biochemical processes are clearly mediated by the inner
planets. Certain bands of short-wave radiation are absorbed
because they are the ones required to activate and accomplish
the process of photosynthesis.

In addition, the sun conducts forces to us that are mediated by
the outer planets. Because these are etheric in nature and
create the outer forms of the plant, we can assume they will
not be subject to laws that govern the passage of
electromagnetic radiations. Such a ‘forming or shaping
principle’ must also operate simultaneously with
photosynthesis. It would therefore appear that the inner
essence of sunlight is ‘absorbed’, but is it possible to find
evidence to support this idea?

Discovering a signature for the light ether



Whenever we discuss light in a prosaic way, we need to pause
and reflect that, after all, it constitutes cosmic energy and
originates from the sacrifice of spiritual beings. Furthermore,
in Chapter 2, we related crystalline structures to archetypal
cosmic forces. Strongly connected with the element of light is
silica (quartz, silicon dioxide). Its crystals display equiangular
six-sidedness, arguably closest of any straight-sided shape to a
circular ‘cosmic’ form (Figs 2.2 and 4.1). In fact, using
traditionally adopted symbols, this form unites warmth and
light ethers, for within the circle (warmth) can be fitted two
interpenetrating triangles (light)—a hexagon being the result
(Fig. 4.2). Such forms are found in the organic world. In the
beehive we see hexagonal forms in the honeycomb (Fig. 4.3).
The bee is said to have a strong relationship to the sun and is
‘formed by the same forces that in the earth form quartz’.* We
should also note that the compound eye of the bee and other
insects is composed of hundreds of tiny hexagonal lenses. In
this way we begin to see in six-sidedness a common formative
principle or signature of the light ether—a creative force
contained within physical sunlight.

Fig. 4.1 Prismatic crystals of quartz
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Fig. 4.2 The relation of the hexagon to cosmic ethers

If we now examine the chlorophyll structure (Fig. 4.4)—a
porphyrin, similar to haemoglobin—we see four six-sided ring
structures held dynamically by a central magnesium ion.
Magnesium, like potassium, is a highly reactive, lime-related
substance which has risen up the plant. Photosynthesis can
therefore be pictured as a marriage between cosmic light and
earthly substance. So here, displayed in just one of an infinite
variety of organic molecules, we see the six-sided structural
form. It 1s, of course, the particular chemistry of carbon which
permits this, yet carbon manifests in other structures besides.
Forces within the light lie behind chemical structures, while
simultaneously these structures become the means by which a
plant grows. In other words, light forces hold archetypal forms
in place while the world of water and chemistry works to fill

the forms with substance (see the role of elemental beings
below).



Fig. 4.3 The hexagonal cells of beehives with bees active
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Fig. 4.4 Structure of the two most common chlorophylls

In the chlorophyll structure each of the heterocyclic rings
(ones made up of different atoms) is three-dimensional, like
doughnuts, with electronic clouds bounding inner spaces. The
double lines (double bonds) denote that individual ‘cells’ of
the molecule are deficient in electrons. As a result, electrons
have to switch their positions at immense speed. This is a
common occurrence in the ring structures of organic chemistry
and 1s practically like setting up a vortex within individual
cells of the structure. Just as living organisms separate
themselves off from an exterior environment, we should take
particular note of these interior spaces. They are centres of
receptive chaos in which creative or transformative processes

can take place.2 Likewise, one might think of inner



development characterizing the cells of a beehive, of the root
cells modified by vesicular-arbuscular mycorrhizae, and
certainly of the creative process within the mammalian womb.
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Fig. 4.5 The structure of cellulose. Two of the six-membered
rings have been shaded to help recognition. Carbon atoms are
unmarked and lie at the junction of bonds, indicated by lines

But considering the plant as a whole, at least half of its total
mass is composed of the carbohydrate we know as cellulose
(Fig. 4.5). Fundamentally a polymerized sugar, or
polysaccharide, we should note that this too is based on six-
membered rings. The arrangement of these ‘rings’ 1s described
as puckered owing to the geometry of the bonds between
adjacent atoms. Note how crucial oxygen is in the coherence
of the structure, for it is this which carries the etheric currents.
Chemists actually refer to oxygens which bridge carbon
structures as ether linkages! Adjacent units are offset as
indicated by the alternate positions of these linking oxygen
atoms.® This is an ideal arrangement for achieving rigid fibrils
for cell walls. These linear molecules lie close together and
because of abundant hydroxyl (—OH) groups, the individual
chains can be linked by hydrogen bonds.

It is now possible to sense a consistency of molecular
patterning or formative influence so that chlorophyll and
chloroplasts can be viewed as gateways for the light into the
being of a plant while carbohydrates can be visualized as



crystallized sunlight. In fact, we may begin to feel happier
with the idea that physically manifest light is merely the outer
garment for the light and warmth ethers, a multifaceted
spiritual stream incorporating different types of creative
impulse.

Light as formative and inspirational force

It will be evident that nature’s created forms are amazingly
diverse above ground—in the light—yet are relatively simple
below ground and in the ocean depths where light is lacking.
Consider the formation of eyes. Without light, other sensory
mechanisms develop, and without light, the eye degenerates,
as with pit ponies of earlier coal mining days. Eyes were
formed by ether forces within the light so that it was possible
to experience the illuminated world provided by that light.

The leaves of different plants display an enormous variety of
forms which relate to the relative influence of a ‘lime or silica
principle’—again related to the influence of inner or outer
planets. Leaf forms may thus relate more to light and warmth
(serrated and spikier forms, silica) or to the water and earth
elements (rounder forms, lime). One can observe these
principles when comparing the leaves of dandelions growing
in a shady place (rounder) with those growing in the open
(spikier). Many herbs display leaf metamorphosis, being
characterized by rounder leaf shapes nearer to the ground (as
with cotyledon leaves), these becoming more pointed as one
approaches the flower (Fig. 4.6).Z It is in the flowers that what
was referred to as ‘astrality’ (Chapters 2 and 3) works itself
most strongly into the plant.

The soil environment is without light and, while not without
diversity of forms, growth or movement is constrained by the
size of soil pores. There is also no evidence of metamorphosis.
With roots, elongation and ramification form a largely
repetitive, dendritic or fractal-type pattern (Fig. 1.11). Many
soil organisms vary in size rather than design and, aside from
surface-dwellers, the bulk of the population is built on a single
cell, linear (tubular) or branching principle.

How does light affect the human being? The first thing to
realize is that it penetrates all our senses, not just vision.® As



we shall see in Chapter 10, part of our nutrition is ‘cosmic’,
the most obvious example being the effect of sunlight on
production of vitamin D. Phosphorus, as we have noted, has a
particular relationship to the warmth and light ethers, and can
be considered the physical bearer of these. It is to be found in
every cell of our body and is second only to calcium as a
constituent of our bones and teeth. Light in a wider sense
touches us in the realm of thought. Lehrs, developing an
insight of Goethe, stated that it is really the light ether which
enables us to form objective conceptions about the natural
world.2 We speak of ‘seeing the light’ in the sense of
understanding the truth about things, and in John’s Gospel
Christ says, ‘I am the /ight of the world.” This is territory
beyond our present scope but it illustrates the fact that ‘light’
is more than simply an aid to physical vision.
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Fig. 4.6 Leaf metamorphosis. Example of Geum urbanum
(herb bennet or wood avens)

Nature spirits and elemental beings

In Chapter 2 we indicated that groups of spiritual beings are
involved with creative processes. In relation to the foregoing,
it is interesting to note that overseeing the life of plants are
beings at the level of archangels, beings of light.12 But how are
divine spiritual beings actually able to function in the physical
world, consisting of its solid, liquid and airy elements? Rudolf
Steiner’s response was: ‘They send down elemental beings;
they imprison them in air, water and earth. These are the



elemental messengers of the spiritual, creative, formative
beings.’! Elemental beings are therefore enchanted in
everything surrounding us! ‘Beings of light’ do not, it seems,
expect their influence to be conducted in an inanimate fashion,
as might have been implied in the above discussion of
photosynthesis!

We should recall from Chapter 3 that all the earth’s ‘living
processes’, atmospheric and oceanic, are similarly mediated.
These nature beings connect ultimately with the earth’s living
or etheric organism, and are therefore influenced by its diurnal
and seasonal rhythms.12 In view of the difficulty of thinking of
the earth as a living entity, we should realize that while 21 per
cent of the earth’s atmosphere is oxygen its crustal layers
comprise 46 per cent by weight of this element and an
astonishing 92 per cent by volume. Oxygen, as will be
commented on later, is the physical bearer of etheric or life
forces.

Four types of elemental being are connected with the primal or
Aristotelian elements and work in relation to different parts of
the plant. These are: the gnomes in the root realm; the undines
(nymphs) within the water movements of the plant, in stem
and leaves; the sylphs in the light element of leaf and
flowering processes; and finally, fire spirits in the warmth
element, connecting with fruit and seed formation. So within
the ‘astral’ envelope around the plant, elementals form leaves
and flowers according to plans determined by archetypal
cosmic forces. In the words of Steiner ‘with the help of up-
streaming substances worked on by undines, sylphs weave an
ideal plant form out of the light’.13 This reinforces the idea of
the plant representing a ‘marriage’ between earthly and cosmic
forces.

All these beings have at some time been seen by individuals,
some with special ‘gifts’, some who have trained themselves,
and by no means infrequently by children. These and other
nature spirits are documented in the folklore of different
cultures, in the writings of Paracelsus, and appear in
Shakespeare’s The Tempest.1% We shall return later to consider
the particular contributions of these beings.



The passage of ‘light’ into the earth

Energized and supported by the sun though plants are, they are
also dependant on forces working from below upwards. Steiner
informed us that ‘what comes from the sun in conjunction with
the outer planets is absorbed by the ground and then radiated

upwards’ 12

So how are cosmic forces absorbed by the earth in the first
place? To begin with, let us dispel certain possibilities! Visible
light hardly penetrates more than a few millimetres of soil
while very short wavelength radiation, like gamma and cosmic
rays, can penetrate the ground but, thanks to the earth’s
magnetosphere, is of low incidence. On the other hand, we
know from seismology that long waves of differing waveform
from earthquakes move unimpeded through the earth’s crust.
Since the planets are low-temperature bodies, we might
imagine that radiation from them would tend to be of longer
wavelength—Iike sound. Might we therefore be dealing with
information carried by cosmically generated long waves? Such
lines of thought merely result in endless speculation and it
seems better to accept, as we did in Chapter 2, that while
various forms of energy may carry information they do not
constitute the message itself. There are, however, clues as to
how we should be thinking. The absorption of these solar and
outer planetary forces is first and foremost promoted by the
silica content of the earth—silica as sandstones and silicate
rock minerals. In Chapter 2 we referred to silica as having the

character of a universal ‘cosmic sense’, so it is possible to see
this role being fulfilled.

In the Agriculture Course Steiner refers to water and solids
being ‘alive’ above ground and ‘dead’ below—whereas for
light, air and warmth, the reverse is the case.l® What did he
mean by this? My assumption is that it signals a polarity in the
working of life forces in conjunction with the inner and outer
planets. For this reason, nitrogen in the air is referred to as
‘dead’ while it becomes ‘alive’ within the earth. Such
animation of substance takes place where appropriate etheric
or life forces prevail. Nitrogen and oxygen thus become ‘alive’
inside the human being. In this respect, in addition to actual



living organisms and plant roots, soil possesses a dispersed or
uncombined life force from decomposed matter. Thus, when
cosmic forces engage with the earth they do so not with the
purely physical substances of atmosphere and earth but with
the earth’s etheric organism, a notable contributor to which is
oxygen. Therefore, when Steiner spoke of the important role
of silica in drawing in these influences it is likely he saw
silicon’s connection with oxygen as a crucial part of the
picture.

The presumption is that within an etheric environment cosmic
forces release their form and life-creating potential, so to think
of them as having to penetrate a barrier of physical substance
will not be helpful to our understanding. Whether one
considers the soil or the plants growing in it, we are thus
involved with the realm of life and cannot be limited by laws
which affect non-living physical substance. Indeed, conditions
within the soil change etherically with the passage of the
seasons, and life forces are intensified over the winter months.
There is a time between mid-January and mid-February
(northern hemisphere) when ‘forces of crystallization’ are at
their maximum.Z Our thoughts about the working of these
solar and outer planetary forces must therefore take the earth’s
seasonal (and diurnal) ‘breathing processes’ into account, so
let us take a moment to ponder Rudolf Steiner’s meditation:

The earth’s soul sleeps

in summer’s heat;

then the sun’s mirror blazes
in the outer world.

The earth’s soul wakes
in winter’s cold;

then the true sun shines
spiritually within.

In summer’s joyful day
earth sleeps deep;

in winter’s holy night
earth rouses, wakes.

Earlier we noted that plants are composed of much cellulose
which bears within it the signature of a creative light force or



light ether. We may therefore visualize a communication
within the cell structure of plants which brings the world of
light down to the roots. No doubt both the silica and
phosphorus content of cells plays a part here. Steiner refers
splendidly to such a process when he says that root spirits (or
gnomes) receive their ideas from ‘what trickles down to them’
through plants from above. ‘Especially from summer to
autumn these spiritual essences are received and distributed
within the earth by these gnomes.’18 This would indicate that
‘light’ is contained within the etheric organism of the plant
and that when vegetative life fades it drains into the soil.

Steiner elsewhere states that the light and warmth from one
summer continues within the earth, forming the basis for the
following year’s growth.!2 At this point we should refer to an
experiment by Lili Kolisko.2? Growing plants at various
depths beneath the ground surface, she not only detected that
the moon’s phases were registered by variations in growth rate
but that the course of the growing season was progressively
retarded the greater the depth. While this shows that cosmic
influences do indeed penetrate the earth, it also seems that the
weaker the penetration of light forces the more retarded the
upward forces of growth the following year. Prehistoric
‘chambered tombs’ also provide insight regarding the
penetration of ‘light’ into the earth. Originally to facilitate
initiation into the mysteries, those involved were cut off from
the outer world, only experiencing the inner or spiritual light

of the sun.2l

It would therefore appear that light forces penetrate soil and
plants via etheric pathways. As these forces connect strongly
with daytime and summer, they are clearly subject to the
earth’s breathing rhythms. Furthermore, whether they
penetrate by way of soil fabric or plant life, the combination of
silicon and oxygen plays a key role in their reception. We need
now to explore how such forces are held in the soil, and
therefore whether they are always held there to the same
extent.

Retention of cosmic forces in the soil



Solar and outer planetary influences—the light forces already
mentioned—are required to infuse earthly matter. The reason
for this is that physical life is underpinned by its own ether
force. Matter (i.e. chemical substances) must therefore bear
this force—the life ether—in order to fully support the healthy
growth of plants, and subsequently animals and human beings.
These ‘light’ forces must therefore be brought into such a
relationship with the soil that a qualitative transformation of
substance can occur. Plant nutrients will then be able to carry
this force into the life processes of the plant.

In contrasting the roles of silica and lime, Steiner indicated
that clay mediates between them and is connected to what he
called the ‘cosmic upward stream’. He also stated that
‘substances like clay support the upward flow of the effects of
the cosmic entities in the ground’. In this regard, we should
point out that both humus and clay are colloids, having neither
the properties of true solids nor of solutions. This needs to be
remembered when considering Steiner’s ubiquitous use of the
term ‘clay’, for the intimate association between these two
differently formed substances urges a broader interpretation of
Steiner’s terminology.22

While silica and alumina are the principal components of clay
structures, lime and kindred substances are held in the soil by
a combination of clay and humus. So in terms of physical
matter, the 'upward stream’ involves calcium and other
nutrient substances dissolved in water. But referring to it as
‘cosmic’ implies that in addition to substance force is involved
—the life ether. Our next task is to understand why clay, or
rather colloidal materials, should be key to the retention of this
cosmic light essence within the soil.

The nature of clays

The mineral part of soil consists of sand, silt and clay
fractions, clay referring to the finest soil particles. But the clay
fraction may comprise different minerals, most important of
which are alumino-silicates which come in various generic
forms. Aluminium and silicon are amphoteric, having the
propensity to form both acids and bases. As a universal
component of clay minerals, aluminium, together with



phosphorus, exercises a mediating role between formative
forces brought in by silica and the substance-building activity
of the lime family.23

It is charactenstic of clays that they have colloidal properties
due to their minute particle size—in other words they disperse
evenly in water (as with milk), and instead of settling due to
gravity, they remain suspended. Individual crystals (or flakes)
of alumino-silicate clay vary from 0.01-5 x 1073 mm, much
smaller than the finest sand at around 0.8 x 10~! mm. All clay
crystals have a lattice-type structure and, while identifiably
crystalline, are not bounded by solid edges. They might be
likened to the skeleton of a modern building without its
exterior cladding, except that the height between individual
‘floors’ is only 0.5-1.5 x 10~ mm! The exterior surfaces of
these structures are normally slightly electronegative while
calcium and its allies, such as magnesium and potassium, are
electropositive. The result is that a cloud of these positively
charged 1ons (cations) of diameters ranging from 1.0-2.5 x
10~ mm will tend to surround crystal surfaces like bees trying
to enter a hive. On the edges of the crystals the situation is
usually the opposite, the mineral presenting a net positive
charge which attracts negatively charged substances (anions)
like phosphate.

Clay minerals have mostly come about through the alteration
of crystalline rocks and in contrast to everyone’s favourite
quartz crystals, which are hard and remain fairly stable, their
structures are subject to constant change according to the
exterior weathering environment. Some undergo great
expansion, appearing like concertinas or book pages, as we see
in Fig. 4.7.



Fig. 4.7 Stacking of a pure expanded clay mineral. Diameter of
platelets c. 0.2 um. (Queensland University of Technology)

Examining the lattice of the simplest clay mineral, kaolinite, in
sectional view (Fig. 4.8) we find layers of aluminium and
silicon ions with oxygen and hydroxyl ions arranged around
them. This gives rise to polyhedral, platelike crystals as seen
in Fig. 4.9. If we proceed to observe the kaolinite crystal in
plan view (Fig. 4.10) we see at the molecular level what comes
about through the linking of silica tetrahedra—it is the
hexagonal pattern which expresses itself in the whole crystal.
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Fig. 4.8 Sectional arrangement of ions in the clay mineral
kaolinite (from E.A. Fitzpatrick, Soils, 1980)



As this 1s a scale representation, it will be noticed how much
internal space there is in clay minerals—space to which we
drew attention earlier. Indeed, if we return to Fig. 4.8, the
linkages between units of the crystal are more tenuous where
hydrogen bonding occurs. Here, there is a great deal of inter-
ionic space which in some clays leads to water penetrating the
lattice. If we explore the limits of interior space we can say
that while an ion may be portrayed as a spherical phenomenon,

in reality the electrons defining it occupy virtually no space at
all.

Fig. 4.9 Hexagonal kaolinite crystals. Diameter c¢. 10—15 pm.
(University of New Mexico)




Fig. 4.10 Model of silicon-oxygen tetrahedral sheet with some
oxygen ions removed to show the smaller silicons (from
Fitzpatrick, 1980)

The importance of soils with a living quality

To penetrate earthly matter and infuse it with a life ether force,
Steiner emphasized that a ‘living soil’ is required. So what
exactly 1s meant by a /iving soil in this context? Surely we
already know the answer to this from Chapter 1. A living soil
is one with living plants and organisms. It predicates organic
management with the use of manures and compost.

But associated with this living and decaying soil life there are,
as we said in Chapter 3, radiating forces present within the
soil. Composted matter thus permeates the mineral fabric of
soil with an essence of life—unbound soil life we might call it
—and by way of its nitrogen content a sensitivity to cosmic
forces. Steiner made reference to this when he said that ‘in
manuring we must bring to the earth kingdom enough nitrogen
to carry the living property to those structures in the earth-
kingdom to which it must be carried—under the plant’, where
the soil is.24 So, once again it is the ‘sensitivity’ of nitrogen
which guides these ether forces into the deeper recesses of the
soil fabric. In this respect, a chemically treated soil with a
lower level of life activity will be disadvantaged and relatively
‘deat” to cosmic signals.

A further thought could be added. Atmospheric nitrogen was
referred to as becoming ‘alive’ when it was in the soil. It
follows that the greater the life quality of the soil the more
animated this nitrogen is likely to become. This indicates the
importance of good soil aeration for the working of these
processes.

Clay and humus complexes

A living soil also implies a continuing supply of organic
materials which, through the action of micro-organisms, are
gradually transformed into humus (humus, in Latin, had the
broader meaning of soil, earth or the ground). In most soils
humus will form complexes with clay minerals. These come
about through attraction of oppositely charged parts of the



structures or through divalent cations such as calcium, forming
bridges between them. The complex greatly increases the
ability of soil to hold water and substances involved in plant
mineral nutrition. It also increases the longevity of the humus,
for, as growers well know, where clay content is low it is
always a struggle to maintain satisfactory organic matter
levels. In sandy soils, humus is indispensable as a basis of
fertility, while in many tropical soils with a high content of
iron and aluminium oxides, to maintain humus content is the
key to continued production.

Humus itself is unidentifiable as to its plant or animal origin
and represents organic matter that has passed over from the
living to the mineral realm. It is the most stable form of
organic carbon in the soil, but even so it needs constant
replenishment. Its typical molecular structure, that of a
polymer (Fig. 4.11), though in no way susceptible to
categorization, as with clays, still bears a resemblance to the
cellulosic structure discussed earlier. Is it unreasonable to
suggest that structures originally formed through the action of
light—and now humus—should not also be receptive to

formative forces carried by light?22

Fig. 4.11 Generalized representation of part of a humus
molecule. Three-dimensional character is present but cannot
be shown here

The humus-clay association would appear then to be a vessel
for the concentration of cosmic-etheric activity within the soil,
which in the wintertime of temperate regions behaves like a
battery on charge. After all, oxygen is a key component of clay
minerals and we continue to emphasize its importance as a



‘carrier of the etheric’. Furthermore, calctum and other cations
held around these tiny particles—or bridging between them—
should be the prime beneficiaries of etheric forces
concentrated within the interior spaces. A recent
communication with nature spirits illustrates not only the
importance of the interior voids within clay but also mediation
of the entire process by elemental beings of the earth. To the
question of how cosmic forces are held in the earth, the reply
came: ‘We (the gnomes) preserve them in the structures of the
crystals .. . there is something like a matrix in crystals and the
cosmic forces seep into this matrix. It looks very beautiful.’2%
One might visualize minute vortices within the voids of the
clay lattice and other suitable interior spaces.

The period in which such processes take place will vary in
different parts of the world. The seasonal rhythm of northern
lands involves a main inflow of such forces from late summer
onwards and a withdrawal through plant growth the following
year. In the tropics, the dynamic which maintains the
momentum of life is the strong diurnal rhythm. In this way the
humus-clay complex gathers energy and has special effects on
the chemical substances drawn to its influence—a process
facilitated by soils with vitality. Substances held in such soils
will carry an added force as they are subsequently drawn into
the stream of nutrients for plant growth.

We shall follow the path of these plant nutrients in the final
part of this chapter after exploring the nature and relationships
of the elements themselves.

The origin and role of chemical elements

The arrangement of elements according to their mass and
electronic characteristics is known as the periodic table (Fig
4.12). This highlights resemblances in chemical properties and
offers us a tool for predicting each element’s properties. One
of the first things to notice is that hydrogen, carbon, oxygen
and nitrogen, among the lightest elements, have an
atmospheric affinity and comprise over 95% of plant dry
matter (see below).2Z While carbon, hydrogen and oxygen are
the main constituents of cellulose, proteins and oils depend on



nitrogen and sulphur in addition. Why are these elements so
special?
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Fig. 4.12 The periodic table of elements. A. Group 1
(Hydrogen and the alkali metals). B. Group 2 (Alkaline
earths). C. Metallic substances classed in various groups. D.
Group 3. E. Group 4. F. Group 5. G. Group 6. H. Group 7
(Halogens). I. Group 8 (Inert gases). Only elements to the end
of period 6 (atomic number 86) are shown. The lower number
in each cell is the average atomic weight of each element

compared to 7 of the weight of the isotope '2C

Typical % macro and micronutrient content of plant dry matter
(arbon C 44.5 Sulphur S5 0.1
Oxveen O 44.5 lron Fe (.01
Hydrogen H .0} Manganese Mn (00
Mitrogen N 2.0 Zinc Zn (0.004
Potassiam I 1.5 BBoron L3 (.003
Calcium Ca 0.5 Copper Cu (0.0005
Phosphorus P 0.2 Molybdenum Mo (.0001
Magnesium Mg 0.2 Cobalt Co 0.00005

We must realize, following the discussion in Chapters 2 and 3,
that life consists of spirit that has taken on physical existence.
This spirit arises from cosmic fire or warmth, the essence of
which is carried by the lightest of all elements, hydrogen.
Sulphur, an earthly counterpart of this fire process, acts to
support the infusion of spirit into matter. But living organisms
require physical forms or structures, carbon having this



primary task.2® The chemistry of carbon makes it suited for
this purpose as it can link with itself or other substances while
incorporating inner spaces as it builds life forms. But the
forms that are created depend on a life essence to animate
them, the carrier of which is oxygen. Meanwhile no living
structures or green matter can exist without the activity of
nitrogen. Nitrogen is cosmically sensitive and ‘knows’ how
etheric formative forces should connect with physical
substance. Consider its position in chlorophyll (Fig. 4.4) where
four nitrogen atoms are arranged in proximal positions around
the central magnesium. Again, the fact that the atmosphere is
mostly nitrogen points to its vital role in the life of all
organisms (Chapter 2).

It is difficult to carry thoughts about the mission of these
elements without feeling that spiritual powers must lie behind
all the chemical elements. In ancient times it was recognized
that elements derive their primary impulses from the zodiac—
carbon, oxygen, nitrogen and hydrogen relating respectively to
the four Aristotelian elements: earth, water, air and fire.
Chemical elements also have relationships with the planetary
spheres, explaining why different metals are traditionally
associated with each of the planets and why alchemists were
astrologers par excellence. The rthythm displayed in the
periodic table derives from the twelve zodiacal signs as
mediated by seven planetary spheres. As Hauschka wrote,
‘Some day we will learn to regard earthly substances as
processes come to rest, as the ancients did when they used the
term “the ends of the paths of God”. Then we will see the
specific qualities of a substance as a free force, not necessarily
attached to matter, whose place of origin is some distant spot

in the universe.’2>

In plant and animal nutrition, major and minor elements are
recognized3? while many substances occurring in low
concentration do not appear to be essential. The above
suggests that if all chemical elements connect with cosmic
influences, their interplay within the natural environment is
analogous to a universe in microcosm. In this sense, even if a
substance has no evident direct action it may nevertheless
exert a moderating effect on others which do. What is clear is



that without cosmic connections elements could have no
function in the support of life.3

An exploration of alchemical process

Soil minerals are generally regarded as coming from the rocks
underneath or transported by water, wind or former ice. Rain is
responsible for cleansing the atmosphere of dust from a variety
of sources, including volcanic activity and the disintegration of
meteorites. Substances deriving from the weathering of
minerals then form the basis of plant nutrition. It is claimed,
however, that substances can be formed by other means.

Among the challenges of the Agriculture Course is the thought
that silica and lime may be transmuted, and that substances
can be ‘rayed into the earth’ from the cosmos—silica,
mercury, lead and arsenic being referred to specifically.32 We
might wonder whether the cosmic light essence, discussed
above, 1s able to act as the vehicle for such alchemical
transformations.33 Elements in the sun (and contained in the
solar wind) emit characteristic wavelengths of light as detected
in spectroscopic lines (Fig. 2.6). If energy and matter are
interchangeable, then light relating to elements in the sun’s
corona might conceivably be made manifest in soils through
alchemical means. But all this is speculation unless a
satisfactory mechanism is found.

The formation and transformation of elements was a subject
which exercised Rudolf Hauschka, who, following the
nineteenth century researcher Albrecht von Herzeele, saw

substance as owing its origin to life processes.2* For
Hauschka, element transformations were part of life, even
though their quantitative effects are minute for individual
organisms. Louis Kervran, too, in his Biological

Transmutations collected together many instances which show

that transmutations of elements can occur within organisms.32

If we remain in the inorganic realm and purely in the sphere of
nuclear physics, enormous amounts of external energy are
necessary to achieve element transmutations, normally with
the release of harmful radiation. However, it seems that in a
living context such transformations are accomplished without
obvious or significant energy input. So can such ideas be



carried further, or has this subject always to be given the silent
treatment and left on the fringe of science?

Transmutations affecting the earth, plants and the human being

The significance of certain elements has already been noted.
Before revealing relationships between elements we will
consider their relative abundance in the cosmos and on earth
(see below).2¢ The comparative figures are a source of real
fascination and could occupy a volume on their own. The most
abundant elements are those whose atomic weights, when
rounded to the nearest whole number, are divisible by 4. Such
elements comprise 86 per cent of the earth’s crust.
Geochemists see this as evidence of a primordial formation via
fusion of helium-4 nuclei, yet there are additional pathways if
we consider a /iving earth as portrayed by Rudolf Steiner in
his description of the stages of our planet’s evolution.

Relative abundances of selected elements as percentages by weight
Earth’s Crust Meteorites Human Body Universe
0O 466 0 325 H f3.0 H H3.3
51 27.2 Fe 284 3 255 He H.44
Al H.15 51 16.3 C 9.5 0 (063
Fe 500 Mg 125 N 1.4 L (L0355
Ca 3.63 5 2.12 Ca (.31 N (011
Ma 2.H3 M1 1.57 P .22 MNe (L0 10
I 2.59 Al .38 k. (.06 Mg (L0035
Mg 2.09 (la 1.33 ] (.03 51 (LA
[N=H>C S=MNa=Mg Fe (L0

According to this, the influence of silica was dominant
originally, while later, for the somewhat fluid human being,
nourishment permeated us from a protein-containing
‘atmosphere’. Originally, rocks were in a living state, which
gives insight into why oxygen—carrier of the life force—is
such a substantial proportion of the earth’s crust. In short, the
earth in former time was very much more ‘alive’ than we find
it today, and only after separation of the moon from the earth
did solid substance take form. This is the background against
which we can begin to understand the incompatibility of
Steiner’s much shorter view of earth history when compared
with estimates of geological time based upon radioactive



decay series. Let us now consider key element transformations
which trace the early history of the earth.3Z

In (1) below, we draw attention to the primacy of silicon and
the fact that not only may two nitrogen nuclei be derived from
a single silicon but also those of oxygen and carbon—all
essential to life. A silica existence gave way to an atmosphere
similar to the one we know, although it should not be implied
that other substances and gases such as carbon dioxide were
not also present. These changes were completed during the

Lemurian period, during which the moon’s mass was

withdrawn.38

%8i = 2 x YN (or N,) and 2*si = %0 + *C

also 2!-55;0: = HH: + %0, (1)

Superscripts are atomic masses relative to hydrogen, while subscript numerals refer
to numbers of atoms. Mote that we are not concerned with chemical reactions,
merely with transformation or conversion of elements.

While silicon has been described as expressing a universal
cosmic sense or consciousness, nitrogen on the earth signifies
a sensitivity to the cosmos, an ability to comprehend and
interpret cosmic creative forces. This is the significance of our
atmospheric nitrogen. The silicon-nitrogen connection is so
close there can be little doubt we are involved with a big
cosmic sister and a smaller one—a primary impulse, and the
ability to listen.

In (2) we consider Steiner’s early protein atmosphere, from
which he said that lime precipitates—a far cry from the views
of a sedimentologist! Yet this is a profoundly important step in
the whole of physical world evolution, for the coming together
of nitrogen and carbon to produce calcium invites the thought
that cosmic sensing (N) plus physical forming (C) results in a
desire for being (Ca). A craving for physical existence thus
becomes the mission of calcium, or what we may call a
calcium process in living organisms. Here, we should refer to
comments already made about lime in Chapters 2 and 3.

2N (as HH:} +12Cc=%Ca oralternatively Bsi + 2c=YCa (2)
In (3) we are concerned with the densification of the earth and

its mineralogical differentiation. Iron is approximately one
hundred times more abundant in the cosmos than is predicted



by a curve expressing elemental abundance against atomic
weight. It is clear that iron has been formed via several
pathways. Regarding earth conditions, those hinted at here
utilize elements already abundant in its earlier history.

2Mo- 4 28g: _ 56 40 16~ _ 56
Si+ “°Si = "Fe and also "'Ca + 'O = ""Fe (3)

It 1s important that ideas on transmutations are not hidden
away, as it seems they may take place in the realm of soil and
plant nutrition. In his agriculture lectures, Steiner indicates
that just as there is a relationship between nitrogen and oxygen
in the atmosphere, so is there between ‘limestone’ and
hydrogen among organic processes. He then says that
‘limestone and potash are constantly being transmuted into
something very like nitrogen, and at length into actual
nitrogen. And the nitrogen that is formed in this way is of the
greatest benefit to plant growth’.32 In (4) we have attempted to
portray this on the literal assumption that limestone means
calcium carbonate.

CaCO, + YR+ H= quasi N = normal N (4)

Remarkably, the nuclear complement on the left-hand side of
this equation amounts to exactly ten atoms of nitrogen.2 On
the other hand, this transmutation could be stated in a different
form, as in (5), because lime is sometimes a way of referring
to calcium alone.

YCa+ K +5H (from H,0O) = 6 x quasi N = 6N (or 3N;)  (5)

In experiments mainly using plants grown in distilled water,
Herzeele demonstrated that their ash content changes as
growth proceeds. This led him to conclude that within living
plants a form of alchemy enables one substance to be
transformed into another. The following transmutation series
(6) was proposed originating from carbon dioxide and water
alone!*

CO,; > Mg > Ca > P = 8§ and in other expenments N > K (6)

Presenting somewhat similar problems, are people who claim
to have lived from little else than light. In order to maintain a
healthy organism such individuals must have been able to
convert water and trace substances to almost any material

required by the body.?2 Nutritional insight into how such



processes might occur is offered in Chapter 10. Steiner
indicated that in meditation we are able to transmute the lime
of our bony substance into nitrogen, resulting in us breathing
out more nitrogen than we breathe in! In a sense then, we are
able to redeem a token amount of calcium that has been
involved in supporting our physical structure.?> We can
formulate (7) to specify the raw materials and product of this
particular transmutation.

2Ca + 4H (as in 2ZH,0) = 6N (or 3N,) (7)
A logical basis for element transmutation?

The question is posed in this way because what is or is not
worthy of the epithet ‘scientific’ is for individuals to decide.
The problems of establishing the existence of element
transmutation are immense because scientific research is based
on simplifying questions to a point where relationships can be
clearly established. Natural or living systems are normally
more complex than experiments can handle, and while life
might possibly be monitored, it cannot be analysed. But
whatever the current scientific paradigm it is essential for us to
freely formulate new questions about our existence as well as
revisiting earlier ideas in the light of new knowledge.

In order to bring our discussion of transmutation into sharper
focus, we should turn to consider current knowledge of the
atom itself. It is generally accepted that the atomic nucleus
consists of positively charged particles called protons. But the
more curious student might have wondered why adjacent
protons did not repel each other and therefore fail to form a
cluster. In order for this not to happen, particle physicists
specify a force acting firom the centre!** This is known as the
‘strong interaction’ and is a centripetal force which, for each
individual element, must exceed the repulsion between
clustered nucleons. This force is of profound importance for it
makes possible the formation of physical substance and
therefore life as we know it. We referred above to the
enchantment of elemental beings. For what purpose were they
enchanted? So that spiritual powers could create the
fundamental states of matter on which life depends. Logical



thought therefore leads one to conclude that the ‘strong
interaction’ 1s provided by the existence of elemental beings.

We have discussed the passage of a light ether or essence into
the soil and its retention there until utilized by plant life. If we
allow that elemental beings—beings also of an etheric nature
—1lie at the heart of all matter, we are then able to consider that
transmutation rests on establishing a resonance between
nuclear forces and the essence of living organisms, namely
their etheric nature. So the circumstances likely to promote
transmutation exist within living organisms or a soil
environment permeated by life radiations. As a result atoms,
which are largely immutable by physical force, become open
to disruption and reformation. In the Agriculture Course,
Steiner refers to transmutation in connection with soils having
a living quality. Such soils would also be more receptive to
cosmic influences.

In this connection, earlier alchemists were associated with
what was termed the Philosopher’s Stone. This referred to the
‘cosmic formative principle’, whether the shaping of physical
substances or the formation of thought. Such is the spiritual
essence of carbon, which uniquely occurs both as the
framework of life and as a precious stone. Reference to
alchemists performing transformation of elements into gold
undoubtedly overplays one aspect of their life’s studies but it
would seem that only after creating a living crucible within the
soil or through the medium of the life process would such
transformations of substance have been possible. For
achieving their required objectives, Druid alchemists will also
have been mindful of timings that offered appropriate
formative forces. Besides the time of day, these would have
involved moon and planets against a background of the

zodiac.®2
Plant nutrients and the life ether

We must now turn our attention to the upward streaming of
substances within the plant, so completing the story which
began with discussion of photosynthesis.

What are we to make of plant nutrition? Substances and water
certainly are involved, but this upward stream incorporates the



life or growing force in plants. And force it really is, for not
only does it enable the plant to work against the force of
gravity, it is—as I recall as a child—the force that enables a
daffodil to push up through an asphalted path!

We need to realize that in daytime and summer as light is
received and absorbed by the earth, life forces are
simultaneously being drawn in the opposite direction,
upwards, by the sun. On an etheric level this is the equivalent
of Newton’s First Law, namely that every action induces an
opposite reaction. These life or growth forces are of course
moderated or enhanced by lunar rhythms. Meanwhile,
interfacing mineral and organic worlds, the gnomes are key
agents in conducting this force, for Steiner describes them as

literally ‘pushing up the plants’. Their efforts nevertheless

merge with those of undines who oversee water processes.

Nutrient processes and a principle of ‘offering-up’

It is a matter of simple observation that humans, animals and
plants are all dependant on the realms below them for their
existence on the earth. So it might equally be said that the
mineral realm offers itself up to the plant, the plant to the
animal, while minerals, plants and animals all offer themselves
in the service of human beings (Fig. 4.13). Indeed, this
principle of ‘offering up’ might well be extended to ourselves,
to what we do for our fellow human beings, what we offer to
the world in general and to realms spiritually higher than
ourselves. There 1s perhaps an echo here of these words of
Goethe: ‘Heavenly forces ascend and descend, passing golden
chalices from hand to hand.’

But how does this idea apply in plant nutrition? Let us
consider substances taken up in ionic form by plant roots.
These participate in an ‘upward stream’ which meets the
sunlight in the leaves. From an analytical perspective they are
representatives of the mineral world, having physical existence
but no apparent life. These cationic or anionic substances,
however, all have relationships to life processes, and if soil
conditions come near to those described above they will have
latent excitation.
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Fig. 4.13 Relationships between the kingdoms of nature
Substance and process in plant nutrition

We should first clarify the relationship between substance and
process.? Substance is an expression of the physical body of
organisms (bios). Process 1s an expression of inner life activity
(zoé). From the viewpoint of orthodox plant nutrition,
substances in solution have individual concentrations. When
absorbed, they enter a flow with a concentration gradient, this
being a function of metabolic activity. Nutrient ions within the
plant are not free to pursue their own passage in a random way
but are held according to the operation of metabolic processes.
In general, the plant determines the behaviour of substances,
not the other way round. The ‘offering up’ idea slightly
transforms this view. Ions of particular substances thus
become part of a process within the plant’s etheric organism.
When they pass over into the plant’s etheric body, they release
their higher nature. Each becomes enchanted and rays out its
influence—offering up its own life ether. This is undoubtedly
what Rudolf Steiner meant when he said that the oxygen of the
atmosphere is ‘dead’, but becomes ‘alive’ inside us!*® So
instead of visualizing an ion moving on a chemical gradient to
the plant tops we should see a radiation spreading out.

Let us now take a further step regarding the transmutation of
elements. Earlier we suggested these might arise where a
resonance occurs between atomic nuclei and life processes.
Here, we must be aware that elemental beings are at work in
all plant processes. Gnomes, interfacing the mineral earth,
have ultimate wisdom of the nutrient needs of plants. They are
effectively sense organs for the plant—a capacity heightened
when the biodynamic preparations are used. Their work



involves supervision of soil organisms, above all, the
mycorrhizae. They literally conduct the orchestra within the
soil! The undines, for their part, operate within the watery
flow of the plant and are to be regarded as the plant chemists.
Instead of always describing processes as if they were
inanimate, we should learn to accept that wisdom prevails in
the whole conduct of life processes—an invisible workforce is
involved. These are undoubtedly difficult ideas and can be too
difficult a leap of imagination for many people.

Among the transformations referred to is that involving a
‘raying in of substances’. A possible mechanism for this
would be via the light ether as we have traced it in this chapter.
Such radiations might be utilized by elemental beings to create
small quantities of substances judged to be deficient in relation
to the needs of plants. Elements that have benefited from
contact with clay and humus should also be strongly infused
with ether radiation. The conclusion that may be drawn is that
nature’s ability to form trace amounts of newly formed
elements will depend on the level of etheric forces within soil
and plant. Having overcome certain threshold energies, such
radiations may then be recombined to configure new elements
required for healthy growth.

The final step in this overall hypothesis is to propose that
nutrient deficiencies will be least likely to arise in situations
where etheric radiations are strong. In this connection, organic
agriculture systems suffer comparatively little from nutrient
deficiencies. Meanwhile, it is periodically asserted by
agricultural chemists that such systems give inadequate
attention to the restitution of soil micronutrients. Elements
such as phosphorus are therefore considered to be depleted by
organic farming yet soil and plant analysis rarely support such
a view.

Concluding thoughts

In the Agriculture Course, Rudolf Steiner indicates that
artificial fertilizers make plants relatively dependent on the
purely chemical forces dissolved in water. The adoption of
hydroponics and use of artificial light will also support a
similar kind of growth. On the other hand we have proceeded



through this chapter to show how a force other than the purely
chemical should be recognized as the basis for a true vitality.
As already indicated, this is a force that originates from the
constellations and is mediated by the sun in conjunction with
the outer planets. This force, conducted by the light of the sun,
is received by the earth and nurtured there, given appropriate
soil conditions. In this way, nutrient substances are subject to a
qualitative transformation. There is thus a major difference
between a substance originating from a synthetic process and
one which has been derived from the cycle of life and which
subsequently has experienced an intensification of cosmic
influence within the soil. Substance not only has inherent
chemical properties but also biography. Among his many
experiments, Hauschka showed that while natural substances
could be potentized to exhibit rhythmical effects on living

systems, synthetic substances had no such capacity.®?

There is a proverb originating from a work by Alexander Pope
that ‘fools rush in where angels fear to tread’. Unfortunately,
‘fearing to tread’ merely perpetuates an impasse and does not
move the agenda on. Thus, as a by-product of discussing
cosmic energies, this chapter has tackled the vexed question of
element transformations. We are drawn to the conclusion that
the wisdom underlying nature, as executed by the elemental
world, channels appropriate cosmic forces providing a suitable
vessel is available. The receptiveness of organic systems to
alchemical processes would thus appear as a further, indeed
fundamental reason why they are inherently robust and
constitute a genuinely sustainable form of agriculture.

It is very much the task of biodynamics to enhance the
sensitivity of our soils to enable the above processes to take
place. Aside from good soil management this is achieved by
using a range of preparations which are to be discussed in the
next chapter.



5. Supporting and Regulating Natural Processes

We come now to consider measures designed to improve the
vitality of earth and crops—the original biodynamic
preparations of Rudolf Steiner.—together with further ways in
which biodynamic, homoeopathic and ‘homeodynamic’
principles have been applied. Before concluding the chapter,
brief mention will also be made of the original biodynamic
approaches for tackling weeds, pests and disease.

The lowest common denominator for these various tasks is
that of healing: healing to restore some of the earth’s lost
vitality, healing aspects of an agricultural organism which
have become unbalanced, and providing protection from
environmental stresses.

The biodynamic spray preparations

The biodynamic preparations as originally conceived by
Rudolf Steiner, comprise two groups, the field sprays (500 and
501) and those for the compost process (502—507) .2 The word
preparation refers to an original process by which these
materials are created, and as such rather conceals their
purpose. In fact, the biodynamic preparations are activators,
enhancers, vitalizers or facilitators of processes.

The field sprays regulate the life of plants in a polar opposite
way. Horn manure activates the soil-root realm while Aorn
silica guides the upward development of plant growth. These
preparations should be used in combination to bring about
balanced growth. But why horns? These were discussed in
Chapter 3. We are concerned with their sensitivity to cosmic
forces and their capacity to contain those forces accumulated
in the manure and silica respectively. We should note that
certain Ayurvedic herbal remedies depend on burying material
in a horn for a period to strengthen its potency, and traditional
doctors overseas still utilize horn caskets for storing their
remedies, including snake anti-venom.

As information is available in other sources? only essential
facts will be given here on how each preparation is made and
applied.



Horn manure (500)

For this we require cow horns and cow manure. Fresh cow
manure is packed into the horns (the core having been
removed) (Fig. 5.1). Horns are then buried in good, well-
drained soil, at 1540 cm depth, with open ends turned
downwards (Fig. 5.2). Good topsoil with plenty of compost or
humus is then placed around and over them rather like the act
of planting. This will optimize the working of cosmic energies
(Chapter 4). This procedure should take place in autumn,
ideally around Michaelmas in the northern hemisphere. This
relates to the intensification of the earth’s life forces in
wintertime (Chapter 3). The location of the buried horns
should be clearly marked to avoid embarrassment later! These
should be dug up roughly six months later and their contents
either used as below or stored (see Storage of preparations).

gt




Fig. 5.2 Placement of horns in soil pit

A portion of the material from the horn is crumbled into water
in a bucket at the rate of 60 g in 35 litres of water per hectare
(or 25 g to 15 litres per acre). For large areas, according to
supplies of preparation, the amounts can be reduced.
Traditionally this is hand-stirred for one hour, making sure to
develop a vortex or cone-shaped depression in the liquid (see
below). The material is then ready for spraying. As the forces
of horn manure are to be directed downwards to soil and roots
it is logical to apply this preparation in the evening when the
earth’s flow of energy is in that direction. It should be applied
as large drops within 2 hours of stirring, using a bucket and
brush (a bundle of leafy twigs suffices), or alternatively by
knapsack or tractor-mounted sprayer (Fig. 5.3).



Fig. 5.3 Alternative ways of applying the field spray
preparations. Top left: Bucket method. Top right: Knapsack
sprayer. Lower: Tractor or ATV-mounted 3-point linkage kit
(Lindsay Ellacott, UK)



Horn manure is used at the start of any cycle of crop growing,
before or immediately after sowing or planting out. It should
also be used after a hay cut or whenever grassland begins a
new cycle of growth. In polytunnels, it can be used before the
start of any new crop. Horn manure connects with processes
governed by the inner planets related to germination, root
development and vegetative growth as summarized in Chapter
2. It represents a ‘highly concentrated, life-giving, manuring
force’. The latter is the product not only of the original
manure’s potency, but of its intensification through infusion
with the winter life forces of the earth. Finally, the etheric and
astral force of the horn manure needs to be unlocked from
physical substance, which is why a particular stirring method
is chosen (see below and Chapter 8).

Horn silica (501)

Silica or quartz crystals are illustrated in Fig. 4.1. There are
many forms of quartz. Reasonably pure rock silica is good
enough for this purpose without searching for perfect crystals!
The preparation requires finely crushed silica to be placed into
cows’ horns. The silica powder is made into a paste with water
before filling the horns. The ends of the horns are plugged
with clay or soil to prevent subsequent loss of silica. Horns are
buried, as for horn manure, except that the period of highest
sun should be chosen—from spring to autumn. This
corresponds to a period of out-breathing of the earth’s life
forces (longer day-length), for at this time the light ether, to
which silica is strongly related, more actively penetrates the
earth (Chapter 4). It is this which the ground-up silica will be

absorbing.

Horn silica contains only trace amounts of the original
substance and is principally applied for its radiant silica force.
It enables the plant to be more sensitive to all those qualities
contained in the light of day. It strengthens the form-giving
aspect of growth together with quality and nutritive value.
Silica enhances the absorption of far-infrared frequencies to
which water and organic molecules resonate. This is likely to
confer antioxidant properties, which translate into healthier
growth and better keeping quality. Horn silica may also be
used effectively for the suppression of fungal disease resulting



from damp conditions with poor light levels (see also oak bark
preparation and Equisetum spray).

A 2.5 g portion of horn silica is added to 35 litres of water per
hectare (1 g in 15 litres per acre). Stirring is carried out as
below. Spray as a fine mist in the early morning, preferably
before dew has evaporated. This relates to the earth’s daily
out-breathing, and enables the silica forces to be carried
upwards within the structure of the plants. As the practicality
of spraying tall plants may call into question the use of this
preparation it is worth realizing that silica forces reaching the
lower parts will be transmitted throughout the entire plant.

Crops should have a properly established root system before
horn silica is first sprayed. It is then best sprayed at stages of
growth where a change of plant morphology is noted. As horn
silica can significantly influence aspects of crop quality,
repeated application at intervals up to harvest will be
beneficial.2 Applications soon before harvest, when vegetative
growth is no longer to be encouraged, can be carried out in the
afternoon.

Stirring the horn preparations

The above preparations require to be stirred into a volume of
water before spraying. Steiner’s original guidance, using
materials available to him at the time, was to stir in a bucket to
develop a vortex (Chapter 8), doing so in alternate directions,
breaking down the vortex at regular intervals to create chaotic
motion. Stirring is then recommenced in the opposite
direction, the whole operation being continued for one hour
(Fig. 3.4).



Fig. 5.4 Spiral movement of water into a vortex

One should suspect that more happens here than a simple
mixing or dissolving process! Water is a special substance and
is able to take on the resonance given to it by materials with
which it is in contact. The radiant energy from the preparations
is thus transmitted to and absorbed by the water. This process
should be complete after one hour’s duration. It may be
objected that there can be infinite variation in the stirring
process and that one hour 1s arguably of little consequence.
Indeed, there is some suggestion from dowsing that while one
hour gives a satisfactory outcome so also do shorter periods.
However, one hour is an exact proportion of the way that time
governs our lives and one finds that early apothecaries
generally never stirred or ground their remedies for less than
this time.

Certain changes tend to take place—increase in dissolved
oxygen (and bacterial numbers in the case of 500), together
with a slight increase in temperature from ambient conditions,
human contact and, more importantly, from frictional energy
given to the water. Not surprisingly, it is the general
experience that there is a change in viscosity after about 20
minutes, and the water becomes easier to stir!

Depending on the area to be treated, the bucket has become
the barrel (Fig. 5.5), while hand stirring has given way in some
cases to machine stirring (Fig. 5.6). With ever larger farms
turning to biodynamics it is essential that efficient systems are
in place to deliver these preparations in a timely manner. All



this has naturally led to fierce debate among biodynamic
practitioners—firstly the replacement of the human being by a
machine, and secondly the precise harm inflicted on the water
by its characteristics, in particular that of its electromagnetic
field.

A further development has been the use of ‘flowforms’
(Chapter 8), which engender no less resistance in certain
quarters. Issues have arisen over the material the bowls are
made of, the type of pump employed or the precise motions of
the water as it flows through the system. Flow-forms,
however, were developed through painstaking research of the
natural motions of water together with the shapes produced by
formative forces.® Besides a general mixing, many combine a
lemniscate motion as water swishes across each set of bowls,
with micro-vortices as water cascades from one level to the
next (Fig. 5.7). The same micro-vortices are achieved in the
succussion process employed by homoeopaths. Flowforms are
the most practical solution for delivering large volumes of

Plastic drum and tripod



Fig. 5.6 Stirring machine in New South Wales, Australia

| ——

Fig. 5.7 Flowform cascade in North Island, New Zealand

While there can be criticism of any large-scale mechanized
technique based on assumptions about the energy quality of
the resulting water, resistance to machine stirring may simply



arise out of concern to defend the original guidance of Rudolf
Steiner. A brief evaluation of stirring methods is offered later.

Field spraying—practical considerations

Here, the question of timing needs to be addressed. Current
Demeter certification requires producers to apply a minimum
of one application of each of these sprays in the course of a
year. If one chooses to comply literally with this requirement
then it is very important that the respective applications are
timely. In the case of the 500 where focus is on the land,
coverage can often be achieved more or less at the same time
and most will attempt to apply this at the beginning of the
‘growing season’. But one should avoid having a fixed idea of
when this spray should be applied, for autumn-sown crops or
following a hay cut also represent the start of a cycle of
growth. On the other hand, the 501 is more crop-specific,
meaning that there is an appropriate time for treating growing
vegetables, field crops and pasture. Horn silica then may not
lend itself so well to blanket coverage, except perhaps in all-
grassland situations. Because it is to be sprayed in the early
morning, many do not make full or effective use of it. And as
polytunnels become ever more widespread, we need to be
flexible and adaptive in our approach to using both the spray
preparations and regard repeated applications as normal
practice (see Chapter 6).

Are weather and soil conditions of relevance to the application
of the horn preparations? There is often uncertainty here. Does
it make sense applying horn manure when the soil is too cold
or dry? Can either be applied if rain is forecast—or even
falling? Should horn silica be applied during drought
conditions? We need to realize that these preparations address
life processes, which work through the medium of water. Horn
manure activates the plant root, its relation to the clay-humus
and soil micro-organisms. If soil moisture is scarce there is
little, apart from root tissues themselves, that is receptive and
therefore able to capture the essence of horn manure. More
obviously, little growth is possible. Equally, little benefit can
be expected if temperatures are too low for soil biological
response. In cold weather, the practice of warming water prior
to stirring horn manure may well help to release ether forces



but application of the preparation at such times would seem
misguided.

In a climate where it is often raining or forecast to do so, one
worries about the efficacy of sprays. To apply 501 when
steady rain is falling would be absurd, but we are dealing here
with radiant energies which, once in contact with plant
surfaces, will disperse themselves within the biological tissues
and connect to the ‘being’ of the plant. To think otherwise is to
adopt the mindset of someone applying pesticide. For this
reason application of 501 to the lower foliage of taller plants
will suffice, instead of endangering life and limb with the use
of steps and ladders. Similarly, we should expect horn manure
to penetrate the ground without having to physically infiltrate.
However, if the ground is waterlogged the soil is not able to
support life processes, so it makes no sense applying 500 at
such a time.

On the other hand, if horn silica is applied when plants are
under moisture stress there is no support for vegetative
growth; consequently there is a risk of premature ripening and
reduction in yield. This is a factor which often restricts choice
of 501 spray timing within the spring and summer season. But
as horn silica assists formative growth and ripening, it may be
of supreme value under prolonged dull, moist weather
conditions, when it can contribute those light forces which
were concentrated in the silica horn. Winter conditions are
frequently mild so pasture grass continues to grow and animals
can be kept outside provided poaching is not a problem. But
these days are often cloudy, damp and gloomy. Is this not an
opportunity to use the silica preparation? And if it is
considered that temperatures are limiting, then why not
combine it with valerian as below. Furthermore, given an
inventory of newer preparations (outlined later), for successful
growing one should not remain over-reliant on the original
sprays.

We should realize that the biodynamic preparations, through
their impact on soil and plants, support animal life too.
Animals will thus benefit directly from grazing land that has
been treated. Often forgotten is the free-range hen which is out



all year. In view of recent disease outbreaks we should be

redoubling our efforts to strengthen the bird organism.Z

The biodynamic compost preparations

Compost preparations moderate the decomposition process
and promote the formation of stable humus. They direct the
process of plant nutrition through helping plants achieve a
balanced use of the different chemical elements. Consideration
of the processes they address reveals connections with the

various planets.

There are six of these preparations of herbal origin, four of
which are enclosed within an animal organ.2 While these may
resemble the original herb material, each has effectively been
transubstantiated—it not only has a /ife quality but also a

capacity to sense the needs of plants.1?

Yarrow 502 Oak Bark 505 | |

Stinging Nettle 504

Chamomile 503 Dandelion 506
Valerian 507 applied over whole heap \

Fig. 5.8 Normal pattern for placing compost preparations in a
compost heap

Each individual compost preparation is located separately
within the compost either when heaps are half made or at the
end, before covering (Fig. 5.8). The reason for this is that their
individual influences may better express themselves
throughout the mass than if completely mixed. A mere
fingertip amount of each solid preparation is sufficient, often
introduced into a ball of soil and dropped into individual holes.
Diluted juice of valerian is then sprinkled over the entire heap.
Compost preparations are collectively referred to as a ‘set’.
This consists of 1 cm? each of the solids plus 2 cm? of
valerian, and is considered adequate for treating up to 8 m> of
compost.



The compost preparations can also be added to liquid manures
and slurry. The author has witnessed three different
approaches to this. In one, the individual preparations are
enclosed in soil or compost and thrown into the barrel. In the
second, they are suspended 10 cm under the liquid surface
from floating wooden laths tied crosswise. In the third, they
are placed in nests of fibrous material which float
independently on the surface. In each case, diluted valerian is
added. Nothing like choice! But one ought to be reminded that
compost, to which we more commonly add these preparations,
should be aerobic, so the liquid organic fertilizer must have
access to air movement and be periodically stirred to avoid
foul conditions lower down.

A description and interpretation of the role of each of the
compost preparations now follows.

Yarrow—Achillea millefolium (502)

This is based on the flowers, which are picked in the early
morning when they are in full bloom. They are then hung up in
the dry during summer. The dried yarrow blossoms are then
packed into the bladder of a stag and buried in the ground for
the winter half-year. This can be placed between clay pots at a
depth of about 20 cm and surrounded with loose topsoil.

Yarrow manifests for the plant kingdom a perfect quantitative
relationship between potassium and sulphur, between earthly
and cosmic influences on plant growth. Potassium is
representative of earthly salts in the sense of the earlier
alchemists while sulphur expresses the working of cosmic
archetypal forces into the shaping of living matter. No spiritual
forces can work in the organic world without sulphur and its
crucial role in protein formation. The element relationships in
yarrow are said to promote an ideal patterning for this. So the
yarrow preparation is concerned overall with the sensitivity of
nutrient substances to cosmic forces. With a strong connection
to nutrition and with the bladder’s relation to its counterpart,
excretion, we see the influence of Venus.

Chamomile—Matricaria recutita (503)



This is from the flowers of the herb which are again picked
early in the morning. Only the flower heads should be taken.
These are spread out and dried in the shade. They are then
placed in the small intestine of a cow, making a number of
sausage-like sleeves about 10 cm long. These are then buried
over winter in the soil in a protective box which can be packed
with peat.

Chamomile’s particular relationship to sulphur causes it to
‘attract’ calcium in addition to potassium. Calcium supports
health through linking the life force with the carbon structures
of the physical organism (cell communication). In this respect
it has a kinship with nitrogen activity. For these reasons the
chamomile preparation engenders nitrogen stability within the
compost. Intestines are connected with movement processes
and, as such, with the activity of Mercury. The ‘caduceus’—a
symbol of healing—is associated with Hermes or Mercury.
Chamomile is well-known for bringing about a healing effect
when the metabolic system has become disturbed.

Stinging nettle—Urtica dioica (504)

The whole herb is taken before it comes into flower. Again,
plants are gathered in the early morning. Dig a soil pit, line it
with wood, place nettles inside, then put a lid on top and cover
with soil. Further nettles can be added later according to
availability, but then the full complement of nettles should be
covered with soil and left for a full year. No animal organ is
required in this case.

Here we progress from processes connected with the alkali and
alkaline earth elements to the metals in the middle section of
the periodic table. Of major importance here is iron,
traditionally connected with the planet Mars. The nettle is said
to regulate those processes connected with this element. The
nettle preparation influences compost by controlling excessive
rates of decomposition. Steiner refers to the nettle as a ‘regular
Jack-of-all-trades who can do very, very much’. When talking
of the human bloodstream, Steiner connected the force of
individuality with iron radiations. This preparation therefore
appears to confer on compost and soil a ‘sensing”’ for the



individual needs of crops. This property, allied to
consciousness, 1s an attribute of outer planetary influence.

Oak bark—Quercus robur or Q. petraea (505)

The oak bark should be taken from the outer or dead woody
layer of a mature tree. When broken up into very small crumbs
it is then placed inside the skull of a domestic animal: a cow,
sheep, goat or horse. The bark should be moistened and put
into the hole where the spinal cord begins, then sealed with a
piece of the animal’s own bone or a piece of wood. The skull
should then be placed inside a protective case and buried in a
situation where water is likely to flow past it for a time during
the winter period. This can be achieved by a river bank or
spring, or where water is likely to be soaking away around
buildings.

This preparation regulates excess moon forces which in wet
spells have a tendency to cause plant diseases. When life
forces are too active, organisms normally associated with
decomposition gain access to this surplus energy and begin to
parasitize the plant (see also Chapter 3). Oak bark contains
calcium, which acts to hold in etheric or life energies. For it to
have a healing effect the lime must be taken from where it has
originated through life processes. Here in the bark of the oak
tree and well above the soil surface, it is in a uniquely living
form. The bark calcium is then placed into that organ which
has been connected with the animal’s consciousness. Within
the skull, the bark experiences the earth’s gathered winter life
force under circumstances of excess water, implicitly
connecting it with lunar influence. This experience engenders
a ‘beneficial contemplative influence’ which opposes the
excessive regenerative force so threatening to plant health. In
this way, oak bark preparation is prophylactic aga