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FOREWORD.

1t is a rather strange moment in which to write a book. England has declared
war on Germany and nobody knows how long it will last. [t is still stranger
perhaps, that the book T am about to write originates from the German spirit,
the true German spirit which has always been appreciated in the cultivated world.

We are in the midst of destruction ; the powers of war are relentless ; they
are destroving the life of man, of whole populations

they are destroying master-
pieces of art and cultural life. In such a moment it is imperative to acknowledge
the immense need of constructive and regenerative powers.

1 want to write therefore about the regencration of agriculture, which is the
basis of the physical existence of men. Without proper food mediating life-
forces to the human organism, human beings cannot grow strong and healthy, nor

become able to develop the clear minds and moral strength we so urgently need.

The task of agriculture is overwhelming. The farmer and gardener help to
build up the physical hody of mankind, They work with the most valuable
material we can think of —Mother Earth.  Out of the earth the plant-life grows.
The plants nourish the animals, and plants and animals contribute to our life.

This book will contain an account of scientific work carried out since 1920
Until the year 1936 T worked in the Biological Institute of the Goetheanum in
Germany (Stuttgart), and since then in the Biological Institute at Bray, near
Maidenhead.*

In 1924 Rudolf Steiner, well known as scientist and founder of the
Anthroposophical Movement, entrusted me personally with the task of making
all the necessary scientific investigations in connection with his Agricultural
Course.  Since 1924 I have studicd all his fons for regencrating Agriculture.
Many farmers and gardeners all over the world practise his methods ; and for
this there exist various associations bearing various names. 1 do not belong to
any of them and have in mind to speak only of my own scientific investigations,
holding myself responsible for them.

sugge:

It is to be regretted that the original lecture course of Rudolf Steiner is not
vet published and is only entrusted to a relatively small group of farmers, gardeners
and other personalities in the form of a private manuscript. I restrict myself
to the shorthand notes | was entitled to make during this course, held at Koberwitz
(estate of Count Kayserlingk) and the innumerable personal suggestions I received
from Rudolf Steiner. 1 am convinced that this will be sufficient to make the
importance of the subject quite clear to every carnest reader and to enable him
to benefit by this new agricultural method. Nothing will be withheld; this
is no time for secrecy. Rudolf Steiner meant his suggestions for the whole world,
not for a small group of privileged farmers. Only a real understanding of the
wonderful organism ** Agriculture " will make it possible to grow healthy food.

London, 28th September, 1939. L. Kovrisko.

* Sinee 1940 the work has been continued in Rudge Cottage, Edge, nr. Stroud, Glos.
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NOTE.

It was originally intended that this book should be written in two parts,
by Dr. Kolisko and myself working in collaboration.  He bad collected his material
during many years. In the early morning hours of November 29th. 1939, he
called me and said he was ready to begin. He was full of enthusiasm and energy
for the task. A few hours later he suddenly passed away.

Yes, we were both ready. It is my duty to write the book now with the help
of his notes and remembering our talks upon all the various aspects of the subject.
But it will still be our book, the fruit of our common studies and the work of many

vears together.  May it help to solve the urgent problems of vur present time,

I.. KoLisko.

Christmas, 1939,
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PREFACE.
AGRICULTURE OF TO-MORROW.

War found Britain facing the necessity of a new agricultural policy. More
food is wanted ; there is a need for such measures as intensified food-production,
greater crops, the use of every acre of waste land, and the transformation of
pustures into cultivated land.

These measures are already in progress, and they will no doubt be carried
out with the utmost energy and efficacy throughont the British Empire.

But what about to-morrow ? What is the agricultural situation in the world
to-day ? The war coincides with the greatest crisis in the world’s agriculture
which has ever threatened mankind.

This threatening position has been disclosed by a series of publications brought
out on the eve of hostilities.  We should not allow these revelations to be forgotten

in the present critical state of justified measures of war.  From a large number of
such testimonies [ select only three most significant voices.

In recent publications by G. V. Jacks and R. O. Whyte, The Rape of the
Earth and A World Survey of Soil Erosion (Faber & Faber Ltd., London 1939)
the following statement is made : ** Misapplied science has brought to the world’s
richest virgin lands a desolation compared with which the ravages of all the wars
in history are negligible.  New outlooks, new aims and new kuowledge will be
required before the carth is again fit to rear after long travail another civilisation.”

With regard to the situation in the United States, the above-mentioned
anthors continue: * More striking however, is the statement quoted by Raymond
Irving, that at the present rate of soil and water depletion, in fifty yvears the
fertile soil of America will be a fourth of what was present originally, and that in
a hundred years at the same rate of depletion the American Continent could
hara of the Western Hemisphere.”

turn into the ¢

That such a statement is by no means exaggerated is proved by the fact
Department of Agriculture issucd in 1938 its vear book in an
entirely different form. It bears the unusual title, Soils and Men, and the fore-
word is an $.0.8. made by the Secretary of Agriculture, Mr. Henry A. Wallace.
To avoid the threatening danger of soil erosion and soil disease, he pleads for a
change in the methods hitherto employed.

Last but not least, | want to draw attention to the appeal of C. Alma Baker,
C.B.E. the well-known veteran expert on rubber planting.  Of this memorandum,
published in June 1938, 50,000 copics have been distributed to members of
parliaments, ministrics, agricultural and health authorities, hospitals, ete., and
it demonstrates clearly the necessity for entirely new measures for soil preservation
and regeneration. * The two systems of agriculture that gave me hope of
improving the health of soil, plant, anim
few years before, in the methods of ‘Dy:
Process. . . . the theory and practice of the principles of the above two sy

1 and man, came before the public a

mic Agriculture’ and the ‘Indore’

sstems of
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agriculture have impelled me to write this memorandum, 1 therefore have
appealed to all the governments to investigate the influence of manurial substances
and systems upon the soil and the nutritional value of its products.” S0 indeed
if war compels us to adopt a new agricultural policy, we should make nse of the
results which have been achieved during the last decades.  Let us avoud previous
mistakes and provide not only for war but at the same time for the futnre of
mankind.

The recent investigations of both European and American seientists clearly
point to the fact that
cosmological influences and vary in well defined eveles. Elsworth Huntinzdon

it growth, crops and animal productivity depend on

has shown the influence of the sunspot period of eleven vears on the weather
and on the growth of trees.  An increasingly large number of modern investidators
have verified the connection of the sunspots with temperature, atmosplieric
pressure, rainfalls, magnetic streams, etc. And again others hav
how these affect harvests, output, and prices.

demonstrated

alculate
1 cyclic
s as though economy will become part of a new kind of

Already various American and Russian cconomists are beginning to
the economic cycles which result from astronomical and meteorologic

influcnces. 1t appe

cosmological science.

Whether the Moon influences plant growth may still he a matter of controversy.
But is it not a recognised fact that the tides are influenced by the moon, and that
certain discases such as epileptic fits, somnambulism and sleep walking occur
more frequently at a certain phase of the moon 2 Why should such influences
not be of universal character 2 Is not all plant life more or less rhythmic or
periodical # And if so, will not our negligence of these connections have a detri-
mental cffect ?

Another vast field of knowledge has been opened up through recent investiga-
tions into the true nature of the soil.  Having gone through the whole literature
on this subject, I am astonished to find quite a miraculous agreement among the
sarious scientists on one essential point, namely, that the soil is by no means
W mere aggrega
years ago ; it is a living organism.

te of chemical substances, as it was considered to be only a few

A. Waksman
in his authoritative hook on Humus “ Organic matter thus supplied
the life of the soil in the strictest scnse ” (W. A. Albrecht in the US.A. * Agricul-
tural Year Book™). Or, It may be said that there is no soil without organic
matter " (Byers, Kellog, Anderson, in “ Formation of the Soil.”)

“The soil is not a dead system but is teaming with life " says S

The problems of nutrition, of pure food, and of animal diseases, and also the

eparably connected with the agricultural problem.

lealth of human beings, are ins

Another scientific epoch in agriculture has already begun. It is to be hoped
that new ventures necessitated by the war will be the prelude to large scale
scientific use and protection of the soil.

Evcry KoLsko.
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Chapter I.
INTRODUCTION.

Now-a-days every farmer and gardener should once again learn something
about cosmic influences. If we go back in history, we find that there was a real
knowledge about the relationship between cosmos and earth. In this book we
want to deal primarily with agriculture, so we must limit ourselves to mentioning
only a few of these interesting facts. We need go no further back than the time
of Pliny (23 A.D.). In his “ History of Nature” we read about the influence of the
moon on the growth of plants. Many instructions are given about the gathering
of plants, and about pruning or cutting trees, according to the phases of the moon.
If it was desirable that the plants should continue to grow, then cutting and pruning
should be carried out during the full moon. If, on the contrary, it was not desirable
that the plants should go on growing, these operations should be carried out
during the new moon.

If you wanted to sl fruits, then it was better to gather them during full
moon because they would be full of juice and good to look at. If you wanted
to preserve the fruits for some time, then it was better to harvest them during
the new moon, because they would not rot and would dry more easily. Harvesting
of all kinds of vegetables had therefore to be done during the new moon, also
the collecting of fallen Jeaves.

Manure had to be stirred during the waning moon, and it was best to manure
the fields at new moon or half moon to avoid the growth of weeds.

During full moon it was good to cover the roots of the trees.

In damp places it was better to sow during new moon and the following 4 days.
From new moon until half moon, the moon was supposed to encourage fruitfulness,
in the second period, half moon to full moon, the moon was supposed to give
warmth.

In the 18th book of his History of Nature Pliny says, that in bygone times
people lived crudely and without any * science.” ** But, we will see, that their
sense to observe such things was not less keen than our present calculations.
They were afraid of threc periods of the year where their fruits were concerned,
and therefore they created three holidays and festivals : the rust-feast, the feast
of the blossoms, and the wine-feast.”

“The rust-feast s created by Numa (about 703 B.C.). Now we have it
on the Tth day of the Kalends of May (25th April) becausc it is about that time
that the rust may attack plants. According to Varro, this is the time, when
the sun stands in the 10th degree of Taurus. But the real reason is, that 21days
after the Spring equinox, the dog-star, a very violent star, descends.  And before
this, the small dog-star has to descend.”

“ The feast of the blossoms has been fixed for the fourth day of the Kalends of
the same month (237 B.C.) according to the prophecies of the Sibyl, so that every-
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thing may blossom successfully. According to Varro, on this day the sun is in
the 14th degree of Taurus. If there happens to be a full moon during these few
days, all the fruits and everything that blossoms will be damaged.”

““ The first feast of the wine (during which it was customary to make offerings
of the new wine to Jupiter) was fixed for the 23rd of April; testing the new wine
has nothing to do with the fruits and also nothing to do with the wine plants
and oil trees, because the fructification of those begins when the Pleiades are
rising, that is the 10th of May. That is another date covering about four days,
during which period they do not like to get dew, because they are afraid of the
descending cold constellation of Arcturus, and in no way should there be the
interference of the full moon. These are the times when sterility may be caused
through the heavens.”.

Pliny also states, that during the Summer the new moons are harmless,
and during the Winter the full moons, with the exception of two days ; further
that one has only to be afraid of the very short summer nights, but not of the days.

So we find that during the time of Pliny there was quite a detailed ** science
of the effects of certain tions and of the infl of the different phases
of the moon on plant growth. And Pliny looks back to past centuries where
people had *“ no science " as yet, but nevertheless knew about the influence of
the cosmos on carthly processes.

But not only plant growth was influcnced by the moon.  Pliny also speaks
about the influence of the moon upon animals.

He tells us that the ants rest during the new moon and are very busy during
full moon, even at night. ‘‘ Oysters and other similar cre:
moon and slacken growth during new moon.”

itures grow during full

““ 1f it is desirable to castrate bulls or other animals, it should be done during
the waning moon.”

Even the human being is subject to certain phenomena which are connected
with the moon. Female menstruation has always been held to be related to the
moon. We even find conception and birth similarly related. We count the period
of pregnancy by lunar periods. It was thought that the waxing moon facilitated
the process of birth, whereas the waning moon made it more (hﬂlcult

Pliny also writes about the influence of the moon on weather conditions.
If it rises very bright and clear, it means good weather ; if it rises with a red
glow, it means a storm ; if it rises darkened, it means rain.

Or let us rcad Virgil. In his poem about Agriculture we get a marvellous
description of the cultivation of the land, of fruit trees, the raising of cattle and
each single work is closely connected with occurrences in the heavens. Sun and
Moon, Saturn, Jupiter, Mars, Venus and Mercury have to be observed by the
husbandman, as well all the constellations.  Certain sceds have to be sown
when the ** glittering Taurus opens the year with his golden horns.”  If the farmer




wants to grow wheat, then he must wait until the Pleiades hide themselves in
the morning (i.e. between 20th October and 8th November) ; if he wants to grow
beans or lentils, he must wait for the descent of Boétes, etc.

Then came the epoch, when modern natural science developed, and nobody
believed any longer that the stars, far away from the earth, could have any
influence upon earthly affairs.

It is interesting to read in this connection the publications of the famous
German scientists Professor Schleiden and Professor Fechner. Fechner was still
convinced of the influence of the moon on weather conditions. He calculated
from careful statistics that there is more rain during full moon than during new
moon periods. He found the proportion as 107 : 100. Professor Schleiden was
very annoyed by the views of his colleague and he published a work in which he
started by quoting Pliny, as T have done. He then passed to the Middle Ages,
where people thought remedies would be effective if they were applied according
to the phases of the moon. Iinally he dealt with his colleague Fechner.  Fechner,
a young student, had written a humorous pamphlet : Does the moon contain
lodine ? In this pamphlet he ridiculed the idea that certain remedies, immediately
after they were discovered, had great powers attributed to them. Sometimes
they came to be regarded as universal remedies, able to cure nearly every kind
of discase. But slowly they became antiquated and, by inference, weaker and
weaker. Their radius of action became smaller and smaller, and very often
they finished up like old, childish people, thrust into a corner. Schleiden points
out that this is also the fate of the moon.  The good man has grown old and weak,
and only a few people, who have grown old and weak with him, cherish his memory
like that of an old family doctor. *“What can he do 2" asks Professor Schieiden.
*An old, burnt out globe of dead matter slowly turns round the carth. Tts
average distance is about 52,000 miles, its whole orbit only about 326,000 miles ;
and to complete its circuit this lazy body takes 27 days and nearly 8 hours, whereas
our carth covers 14,000 miles in a single hour. Its whole surface accounts to
690,330 square miles, about as much in area as the land in the southern hemisphere
of the carth, or about 1/10th of its water area. Its plane makes an angle of only
5 degrees with the earth. TFrom time to time it turns its back to the sun and since
it gets its light from the sun, it is then completely dark.”

Then Schleiden complains that the moon is also a weakling as far as ** light "
is concerned. It reflects no more light from the sun, than a small white cloud,
and disappears completely in day time.

The warmth which may come from the moon is so insignificant thercfore,
that for a long time one did not even believe in its existence. It was necessary
to construct a very fine apparatus (Melloni) to be able to measure it.

Liven its force of gravitation is very weak. And from this weakling people
dare to expect considerable cffects on the earth !

Schleiden does not even believe that the moon has any influence upon the
tides.



Tt is really extremely interesting to study this controversy in the 18th century.
No virtue whatsoever was left to the moon.

Schleiden asserts that “ in the 16th and 17th centuries science has abolished
astrological superstitions. For natural science the moon has become merely
one of the heavenly bodies. As for its activities we can only admit forces like
gravitation, light and heat, and we should not dream about further things of
which we know nothing. We must confess, like astronomers and true scientists
of the last hundred years, that we are fully entitled to push the old, weak and
powerless moon from his throne of earthly power.——"

That is the period in which it was not “ scientific " to speak of an influence
of the moon, or of any other heavenly bodics, on the carth.  They were much too
far away.

Today it begins to be different again.  We are beginning to talk about
“ cosmic waves,” radiations as direct or indirect emanations of the stars. This
is perfectly scientific. These emanations come from every part of the cosmos ;
they penetrate everything ; they influence our life as well as producing physical
phenomena.  The moon is coming into its own again.

We know that lunar radiations are responsible for interference with trans-
mission from wireless s

ations. There are maxima and minima of intensity in the
reception of electro-magnetic waves which correspond to the phases of the moon.

There is a very interesting book by an engincer George Lakhovsky.* Heis a
Russian, who later became French. The book was originally written in French
and later translated into German, also Italian and Spanish, and very recently,
into English. The German translation s published in Munich 1932, TIn the
cighth chapter of this book, Lakhovsky deals with the influence of sunspots and
on life and health. He points out, that the sun not only
us light and warmth and cmanates ultra-violet rays, but also gives ofl electric
and magnetic waves, especially during the eruptive periods of the protuberances,
or P Under the guid of Deslanders, the director of the Observatory of
Meudon, astro-physicists have made investigations into the correlations of the
intensity of sunspots with certain accompanying phenomena. They have observed
that inundations, terrestrial cataclysms, tidal waves, and especially carthquakes
scem to be associated with sunspots.

cosmic radiatior

We sce that occurrences on the sun are reflected on earth. Andif we ask why,
then the scientist answers : there is interference with the normal ficld of cosmic
waves by solar waves emanating from the sunspots.

Lakhovsky also mentions the connection between the sun and mcteorological
phenomena.  Already in 1651 an Italian scientist Riccioli, mentioned this fact ;
then in 1801 Herschel* confirmed the observation, and in 1887 the astrophysicist

« Gieorge Lukhovsky : Das Geheimnis dos Lebens, C. H. Beck'scho Verslagsbuchhandluug,

Munchen, 19

« On the 14th of March, 1781, Herschel discovered in tho coustollation of »*Gewini " the

Janct Uranus. He proposed for the new planet the nus teorgius Sidus ™ becuuse
g George T11 of England supportod his astronomical obscryvutions.




Baxenbell was able to show how the average temperature on earth was connected
with the number of sunspots.

It is interesting to know that the periodicity of the sun, about 11} years, is
again influenced by other cosmic waves so that we get an interfering period of
about 33 to 35 years. This period has been found out by Briickner through the
observation of rainfalls. Observations made in Madras, Washington and 100
other stations have shown that, outside the tropics, solar radiation causes two
alternating periods of rain and drought in the course of about 35 years.

A similar periodicity has been observed in the drift of icebergs and the variation
of level in lakes.

Sir William Herschel also pointed out that a scarcity of vegetation appeared
whenever the sun was seen to be free from spots. In 1901 Morcux observed,
that wheat production in France and in the whole world followed roughly the
variations in intensity of the sun’s radiation.

Dr. W. J. Stein, editor of the periodical The Present Age, published in a
special number (June-July, 1937), an extremely interesting and important work
on ** The Earth as a basis for World Economy.” Chapter VII deals with ** the
Solar and Planctary Influences on Weather and Climate as the Foundation of
Harvest and Prices. . . . "

“It has been discovered that the sunspot maxima and minima are related
to the cyelones and the quantity of rainfall, not, however, unconditionally, but
according to the geographical position of the point of observation.  As regards the
summer monsoons in India, it has been ascertained that during the maxima
years of sunspots the rainfall is higher than in the minimum years. The winter
rainfall in northern India follows the opposite course.” (A. Hill, ** Variation of
Rainfall in Northern India,” Indian Met. Memoirs, vol. I No. 6,878.)

“The fact of the connection being thus established, we must note that the
character of the relationship depends upon geographical and seasonal modifications,
For instance it has been found that in the central parts of North America and
along the coast of Labrador a temperature prevails in years of extensive sunspots,
which is Jower by several degrees, whilst on the other side of the Atlantic from the
Bay of Biscay to Spitzbergen exactly the opposite happens.  The minimum
epochs of the sunspots produce cold years and the maxima epochs warm ones*.
It is most instructive to see that onc and the same cosmic event can produce
such different effects in various parts of the world.  This would seem to be the
rule.

North Japan has a good rice crop if August is warm. A warm August in
Japan may, however, depend on the rising of the air-pressure in the south east
coast of Canada in Aprilt.

* L. Mocking, Annalen dor Hydrographic 1918, p. 1.
¥, Buur, Mittoihmgen der Wettor und Sonnenwarte 8¢, Blasien, Heft 2

+ 1. Okadla, rof. p. 632, Hans Suoriug, Lehrbuch der Meteorologic.



There is a strange interdependence of conditions at various points on the
earth. We are only beginning to reach an und ding of this fact. The
greater the difference between the temperature of the Atlantic Ocean current on
its surface and its temperature at a depth of 200 metres, the better will be the
harvest in Norway : even the German wheat and rye crops are influenced by
this factor].

A small percentage of ice around Iceland in the Spring corresponds to favour-
able conditions for corncrops in Western Europe and North Germanyt.

We sce that sunspots or changes in the circulation of the oceans have, like
other cosmic events, very different effects on different parts of the carth. If
we could understand them in their totality, they would reveal themselves as
organic dependencies in a living being.

This variation of the sunspots is by no means a primary phenomenon. A
hown that the phenomena of sunspots are related to

number of scientists have
the planets.
The investigations carried out by the scientists Kr. Birkeland#, E. W. Brown,*
A. Schuster**, Franz, ]. Goeschel*** Llsworth Huntingdon****  V]adimir B.
Schostakowitsch***** and Inigo Jones® have made it clear, that the’ period of
sunspots is no more than a combination of planetary periods. The planets there-
fore are working behind all the phenomena which are ascribed to the sunspots.
Partly directly, partly by way of the sun, the planets modify the course of cvents.
As the sun radiates into space against gravity and the planetary forces come into
operation wherever such radiations against gravity take place, so the radiations
of the sun must needs succumb to the influence of the planets.  With regard to
direct planctary influences, only Venus has been so far observed. Henry Ludwell
Moore§, indicates the connection between the rhythm of the sunspots and the
rhythms of Venus. Every eight vears the rays of Venus are particularly bright.

ich Obst :

I Alexander Supan and
Berlin, Leipzig 1927,
der Hydrographie 1904, p.

$ Kr. Birkeland, * Recherches sur les taches du Soloil ot lour origine.” Skriften udvigne af
Vidennkabocls Kabet 1, Christianin. 1579,

* E. W. Brown, * A possible explanation urum Sunspot. Pe
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She does not, as one might expect, show the whole disc, but only a sickle
with a faintly luminous shadow. She is however especially close to the earth in
this constellation. Five weeks before her lower conjunction Venus can be seen
thus and she shines with exceptional brilliance if she is at the same time in close
proximity to the earth. The diameter of Venus is then 40 inches and the size of
the luminous part 10 inches, so that less than a quarter is shining. In this position
she sends more light to the carth owing to its nearer proximity, than when radiating
with her full disc*.

All these cosmic and meteorological rhythms have at any rate been studied
from an economical aspect, and extensive literature on the subject is available.
The already mentioned observations of Sir William Herschel were made after he
had read the fundamental work of Adam Smith and his observations on prices.
It struck Herschel, that these periods, taken purely economically coincided with
those of the sunspots. As the realization of the relationship first came to an
astronomer and not to an economist, this fundamental discovery was ignored.
The astronomers regarded Herschel’s excursions into the economic field with
disfavour, considering them to be quite out of place. The unfortunate position
between the scientific disciplines, as in so many cases, once again stood in the
path of progress. One cannot help smiling when one reads the polemics against
Herschel in the Berlin Astronomical Year hook, and than his cool reply a year
later (1806-1807).  There is a decided advantage in settling polemic differences in
a yearly periodical. It leaves time to develop sufficient phlegm !

The following reflections would seem to contradict Herschel, but Herman
Fritz has refuted these statements and recent research corroborates Herschel on
all pointst.

Henry Arctowsky’s} investigations are of special importance because the
fact dawned upon him that the temperature system of the earth is an organic
unit, in which each part is connected with every other part. Sir William
Beveridge** and Westerguard have investigated the problem cconomically from
many different aspects.

LEduard Briicknertt shows the influence of the fluctuations in the climate on
the crops and corn prices. His work on this subject provides the best introduction
to meteorological problems and it i: isfactory to observe the versatility of his
descriptions.

That the influence of the sunspots is indeed a remarkable one is shown by
the rescarch work of the zoologists. {1

* George Chambers, a of deseriptive and practi Oxford, 1
Hormann Kritz, Dic den und .umm.
logischon Epschcitngen der ]anlm Il»\urle 1878 \uLmkumlchg«' Verhandol

-

de i, Dorde Versumoling.

4 H«’nrv r\n tows k L Studies on (,lmln(o and mes. N('w York 1910-12,

EF idge, * Weather and Harvest: Cycles,” Jourmal of the Royal Eeonomic
it ), March 1920 and Decembor

T+ Fruns ke, Ko chwankungen, Wien, 1!

31 H. Simeoth, © Dex Kinflluss dor Lot nulu\uﬂeckenporlmh auf die Tiorwelt,” Kosmos

1908. * Periodical emigrations of Mammals, ammal, vol.
. Arrival of Birds in Rela Sunspots, 1923, C. lton,
odical. Kluckuations . tho number of animiais,” Beitish Junual o B perimentul
Biology, vol. i, Nor 1, Octobor 1923, Edinburgh Univorsity.




Vladimir P. Schostakowitsch in his excellent book on periodical fluctuations
in the phenomena of nature (1931) with references to further literature, has dealt
with their influences on economic life in a most thorough fashion.”

And again I return to Lakhovsky's book chapter VIII in which he states,
that it has been officially confirmed that the great famines in India occur every
11th year; that means again a sunspot rhythm.

A comparison between the statistics of the observatory Meudon with the
statistics of wine production in Bourgogne and Beaujolais showed that the remark-
ably good wine years corresponded with the years of sunspot activity. With
regard to wine he hasnoted that the remarkable years of 1847 and 1915 corresponded
exactly with the maximum activity of the sunspots, according to the documenta-
tion established by the Chambers of Commerce of Bourdeaux and Burgundy.

For the red wines of Bourdeaux the results are the following :—
Maximum of Sunspots 1848 remarkable wine 1847 and 1848

” " - 1858 . I 1857 ,, 1858
i 5 1 1869 5 .. 1869 ,, 1870
Period 1880-1889 Phylloxera
Maximum of Sunspots 1893 fairly good years of 1890-1899
" " ” 1906 good years of 1906-1907

Mention must also be made of the famous wine of 1811 as the ** wine of the
comet” whose excellent quality may be attributed to this comet’s radiation

Takhovsky has also the conviction that the interference caused through
sunspots, may produce if not disease, at least fatigue and slight disturbances in
the state of health of people.

As to the moon, Lakhovsky reports on some interesting experiments he has
carried out. It is possible to sterilize water and other liquids through direct
contact with metallic conductors. He found that the sterilizing effect of the
metal was different according to the phases of the moon. The metal used was
silver. In April 1929 (full moon) 26 hours were necessary to sterilize the water ;
the following month, again during full moon, 40 hours; on the 18th June, the
experiments being carried out 4 days before the full moon (full moon on the 22nd
June) the contact with silver cven produced the opposite effect ; instead of
sterilizing the water, the bacterial growth was enhanced. During the waning
moon the water was sterilized in from 6 to 7 hours.  These experiments have been
carried out in two different laboratories in the ** Salpetridre "' and ** I'Institut
Pasteur.”

These experiments are extremely interesting. Lakhovsky uses as contact
metal “ Silver.”  That means he uses a metal which is especially apt to be influenced
through the moon. 1In the year 1929 when Lakhovsky made these experiments
1 published the book “ Das Silber und der Mond " (Silver and the Moon), experiments
carried out in the Biological Institute at the Goetheanum in Stuttgart, Germany.
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In this publication I tried to show by means of experiments made with filter paper,
that a solution of silver salt produces different effects if used during full moon or
new moon.

Slowly the ring will be closed. Ancient wisdom of centuries long gone by
and modern natural science will be able to meet. There is one special "’ metal
“ belonging " to each planet. It is affected, if the planet undergoes certain
changes. In old traditions, iron is the metal of Mars and gold the metal of the
Sun and lead the metal of Saturn, etc., and this can now be proved to be true
with the help of scientific experiments*. This matter will be dealt with in the
book *“ The Seven Planets and the Seven Metals,” an attempt to unite Astronomy,
Chemistry and Physiolog But it is necessary to mention here, that the moon
not only influences plant growth, certain processes in the animal kingdom, and
also sometimes the human being, it is also related to the metal silver.

Moon and water are a unity.  Wlherever there is water, there is also the
activity of the moon.  And again we need to take the word water in a wider
sense. We do not mean only rainwater, or distilled water, we mean it a
representative of the liquid state.  The moon rhythm is embodied in the water
itself.  The tides are not there because the moon always attracts water. Once
the moon was united with the earth ; that is an acknowledged fact. At that time
our solid earth had not yet been formed. We must picture everything as being
in a more or less liquid conditio After the exit of the moon, the earth became
solid, but all the remaining ““ water " still behaves like the moon. The moon
itself has solidified, but it moves according to the same rhythms as the liquids
move on carth.

In the same year 1929% we also published a series of experiments, carried out
during some years, connceted with the influence of the moon on plant growth.
These experiments have been carried out incessantly, therefore we have to-day
extensive mates at our disposal.

Professor d’Arsonval writes in his preface to Lakhovsky’s book “ The
Sccret of Life”. . . . * that space is full of forces which are unknown to us
and that living beings emit radiations or effluvia of which we are not aware,
but whose significance has attracted the attention of certain observers, are
facts that I have long since accepted.  Anything is possible. But one must
not accept anything except that which can be proved experimentally.
The ideas of an insane person differ from the conception of a genius mainly because
experiment invalidates the former and confirms the latter.”

Well—it can be proved experimentally that the moon influences the growth
of plants.  This will be shown in the following chapter.

0 Stemenwirken in Krdenstoffen.
; (English translation) Workings of the Stars in carthly substances.
1. The Solar Felipse of June, 19
1929 Silver and the Moo,

32, Jupiter and Tin,
V. 1936, The total solar o

pse of June,




Chapter II.
MOON AND PLANT - GROWTH.

A detailed publication which I can only summarise here, on plant growth,
appeared in English in 1936*. Experiments have been carried out for 15 years,
partly in the laboratory, partly in the open.

Experiments carried out in the laboratory :

Carefully sclected grains of wheat (8 different species) oats, and barley, were
inserted in glass dishes containing garden soil.  The soil used for these experiments
was carefully prepared and did not contain any artificial manure.  After a fort-
night the plants were measured.  Normally two leaves develop so the measurement
was taken of the first leaf, the second leaf, the internode and the roots. Provided
the grains had been carefully selected, there were no great differences between the
30 plants growing in each glass dish.  For each species of grain two glass dishes were
used and cach contained 30 grains.  The first experiment started at full moon and
ended at new moon ; the second experiment started at the waning quarter and
ended at the waxing quarter ; the third experiment started at new moon and ended
at full moon ; the fourth experiment started at the waxing quarter and ended
at the waning quarter; thus it continued for many years. Each week one
experiment ended, and the next began.  The result obtained is highly interesting.
I have never been able to publish all the experiments which were carried out in
this connection and this time I have again to limit myself, and can only mention
briefly what has been done.

At the end of a year a graph could be drawn showing the average length of
the first leaf, the sccond leaf, the internode and the roots of the wheat grown during
the various phases of the moon. Such a graph shows in the first part increasing,
and in the second part decreasing growth. The maximum growth is always
reached during the waxing moon-period, from new moon to full moon. That

seems to be a law. It repeats itself year after year. The month may vary,
sometimes the maximum of the year is reached at the end of June, sometimes in
July or even the beginning of August. Fig. 1 shows an example of this type of graph.

* L. Kolisko : The Moon and the Growth of Plants, 1936,
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¥ L-—Giraph representing the average growth of wheat during

the: varions phases of the moon in 1926

Whoever is interested in this subject finds a detailed account in the book
mentioned before.

Beyond any doubt these experiments prove that the moon influences plant
growth.

Experiments carried out every day :
For some years grains of wheat were inserted in glass dishes (as described

before) every day ; that meant 365 experiments a vea Zach day one experiment
had to be measured, and a new one started.

One series of experiments was carried out in the laboratory in a room with
windows facing south ; another serics in a room with windows facing wes
one serics of experiments in a glass house.

These cxperiments showed very clearly which were the most favourable
days during the year. The best results, the biggest plants, we found nearly
always two days before full moon, sometimes three or four days before full moon.
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Experiments carried out in the open:

These experiments started in 1926 with maize. The seeds were sown 2
days before full moon, according to a suggestion of Rudolf Steiner; and the
experiment was repeated a fortnight later, 2 days before new moon. The seeds
sown 2 days before full moon sprouted very quickly, and strong, healthy plants
developed.

The seeds sown 2 days before new moon needed longer to sprout and developed
very poorly.

To ascertain this cffect, similar experiments were carried out, vear after vear,
with a great variety of plants, and we always got the same result.

One objection could be raised : if the first experiment starts two days before
full moon, and the second two days before new moon, the second experiment will
always be a fortnight younger. Is not the difference in growth only due to the
difference in time ? This objection is easy to overrule. We must say that the
difference is much greater than can be accounted for by a fortnight’s difference.
Furthermore we always get many more flowers; or later on, a much bigger crop
from all the vegetables sown two days before full moon.

But we can also make an experiment which excludes any mistake entirely.
We plant at three successive phases of the moon. The first experiment starts 2
days before the full moon ; the second a fortnight later (2 days before new moon) ;
and the third experiment again a fortnight later (2 days before the next full moon).
If the difference in growth is only duc to the difference in time, then the third
experiment—-being the youngest—should have the smallest plants; and the
first one the largest plants. But this never happens. The first and the third
experiments are much better than the second between them.  Fig. 2 demonstrates
one such experiment with carrots.



F16. 2.—Carrots grown two days before full moon, two days before new moon
and again, a fortnight later, two days before full moon.



Experiments with Tomatoe:

Tomato seeds respond strongly to the moon. We experimented for many
years, and always with the same rather startling effect. Every year four series
(spread over two months) were sown in the frame, two days before full moon,
and two days before new moon respectively. They were pricked out and trans-
planted into the open. In the frame it was observed, that those seedlings which
had been sown two days before full moon appeared much more vigorously and
formed complete rows ; while those sown two days before new moon were much
weaker, and some did not germinate at all. The result became even more evident,
when four series were sown over a period of two months. The second full moon
was a fortnight younger than the first new moon and nevertheless the plants
were finer and stronger. The pricking out and transplanting, if possible, was
done in the corresponding phases of the moon.

In the open the difference between the new moon and the full moon tomatoes
was easily seen; the latter showed a deeper green foliage, and gave better
yields by at least 60 per cent.

Very often we noticed that, in autumn, the new moon plants had already
yellow foliage, while the full moon series still showed a fresh, vivid green.

From a qualitative standpoint the full moon tomatoes had more juicy fruits.
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Report on Tomato Experiments carried out 1934 :
We had b series of experiments sown in the frame :—

first series two d before full moon

second ,, ,, % 4 new moon

L e o i full moon (next month)

fourth =, ", 5 i new moon »

fifth ,, ., ., . full moon again a month later.

The fifth series was therefore the youngest. Fig. 3 and 4 show the average
result.
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¥1c. 4.—Third, fourth, fifth series.

The three full moon series were very prominent compared with the new moon
series. The yield of each series was carefully noted and the proportional value
worked out as follows :—

Series : 1 11 111 v \%
2.9 14 2.6 1.2 2.5

It is interesting to observe how the quantities among the full moon series
decrease from 2.9 to 2.6 to 2.5. The smallest yield was obtained from the youngest
series. Also the yield in the new moon series decreased correspondingly from
1.4 to 1.2. We omitted to sow a third series for the new moon because we con-
sidered the season too far advanced.
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In the year 1934 the full moon tomatoes vielded an increase by more than
100°,,. The weight of asingle tomato sown two days before full moon was between
280 and 350 grams (9-12 oz.) ¢ of a single tomato sown two davs hefore new moon
120-180 grams (4-6 oz.).

dering the experiments of many years we can recommend with good

Cons
conscience that tomatoes should be sown two davs before full moon.

As a general rule we observe that the seeds sown two days before full moon
push through the soil very quickly in a few duvs time.  Seeds sown two davs
before new moon take a much longer time. In most cases we find that those
seeds wait in the soil for the next waxing moon. But cven if they wait until the
next full moon to germinate, they do not benelit from the full maon so much,

as the seeds which have been sown right from the beginning at the right time
The time which they spend waiting beneath the soil, somehow weakens their
life-force.

The experiment with maize has been repeated by a Gumer in East Africa
(Kenya) and he sent the following report ;" During the maize crops 1 have found
the fact spontaneously proved that Maize planted with the waxing moon vielded
30-40°,, more, than the one planted in the waning moon.  Also here the ditferences
between one or two days before full moon, and one to three davs before new moon

are greatest,”

How can we explain the fact, that by sowing two davs before the new moon
we get just the opposite effcet to that obtained by sowing two davs before full
moon

At full moon the forees of the moon are just beginning to decrease. Two

davs before the moon is full, we are in a stream of cnergy striving towards the
maximum strength. Tt is therefore neeessary o sow two or three dayvs before
the moon is full if we want to henetit from all the moon can allow to stream iuto
the life-forces of plants,

On the other hand if we want to get the strongest effeet of the new moon
forces, it wonld be wrong to sow exacthy at new moon, beeause then the moon

forces are just beginning to increase.  The strean of decreasing moon forces is
used, if we sow two or three davs before the new moon.

There is an old peasant saving: all crops ripening above the soil should be
sown during the waxing moon and all erops ripening beneath the soil should be
sown during the waning moon.  We tried to find out whether this rule is true.  We
made many experiments with beetroots, carrots, kohlrabi, radishes. ete., sown
two days before full moon, and two davs before new moon.  The result was that
we got bigger and more carrots, beetroots, kohlrabi and radishes from (he full
moon crop.

Now we come to another interesting fact.  Certainly we would he wrong
if we only take into consideration the quantity and do not also study the quality
of our various experimental evops.  Let us take, for example, one of the full moon
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carrots, and one of the new moon carrots ; cut them with a knife and watch the
surface. The full moon carrot becomes watery immediately after cutting; the
new moon carrot remains dry. Now, if you taste, you will find a rather sweet,
mild flavour in the full moon carrot, and a more bitter and sharp taste in the new
moon carrot. Looking carefully at the skin of the carrot, you notice that the
full moon carrots have a smooth surface ; the new moon carrots are often wrinkled
and shrunken. This is a sign, that the one is fully penetrated by the watery
element, and that the other is more dry ; this is connected with the difference in
taste.

A similar effect will be found in cutting radishes, kohlrabi and beetroots.

It seems to be a natural law that full moon forces bring more of the watery
element into the fruits. Once we have understood these laws, we shall be able
to master them.

There are two possibilities of error. If we sow two days before full moon
and there has been too much rain before and after sowing, the fruits may become
too watery and easily get putrid. On the other hand, if we get too much of the
new moon forces into the germinating plants, the other extreme is likely to happen :
the fruits become too dry. For instance sowing kohlrabi two days before new
moon, results in getting a certain percentage of woody plants ; this never happens
if sowing takes place two days before full moon.

The moon quarters have an intermediate position, as can be seen from many
experiments.

When we have an exact seience of this relationship between the moon and all
that is watery on earth, it will be possible to sow plants every year in such a way
that the most favourable results can be obtained.

It is quite obvious that cucumbers, vegetable marrows and similar vegetables
respond enormously to the influence of the waxing moon. Also, experiments
carried out on a larger scale by some farmers proved an increased crop of 259, for
wheat, barley, oats and other cereals if planted two days before full moon, in
comparison with those planted two days before new moon.

Peas and beans also produce up to 809, larger crops if sown two days before
full moon. Fig. 5 demonstrates the different growth of peas sown two days
before new moon, (right side) ; and a fortnight later, two days before full moon
(left side).



Pras.

two days ‘before full moon two days before new moon

The new moon series has been planted earlier, still the photograph indicates
that the plants are scarcely half as big as the younger full moon series. Later
on, the pods turned yellow sooner and the peas began to shrink in the new moon
series.

We have mentioned already the experiment of a farmer in Kenya with Maize.
Another friend staying for some time in South America, stated, that there also
the native population knew about the importance of the lunar influence. They
sow their seeds three days before full moon, and transplant three days after new
moon. They also observe the tides. They never cut a tree during the flood,
or else the tree would ““ bleed , and be damaged. They find out the tides by
cutting into a banana leaf. If the juice begins to flow out of the leaf, then it is
the time of the flood.

During my travel in India I tried to find out as much as I could about old
customs, or still practised customs connected with the moon. Wherever I asked,
people began to tell about the new moon, never about the full moon. There are
many rules about the new moon. The new moon day is even an official holiday.

Nobody would undertake a journey or do business when the moon is new. One
does not even call a doctor, because the cure could not be successful if the doctor
starts the treatment on a new moon day. There is one special new moon in the
year, when no child may be born. Should this happen, everybody is convinced
that the child will have a bad character and may become a thief or even worse.
It is interesting then to find out that there is also a special month during which no
marriage can take place ; and if this rule is observed, then there is no possibility
that a child will be born at that unlucky new moon.
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During a visit to a hospital in Madras I had an interesting talk with the English
doctors residing there. T told them about my experiments concerning the influence
of the moon and asked if they were able to tell me something about the native
customs there. At first they did not remember anything, but later they told me
the following story : A woman patient was completely cured, and the time was
fixed for the husband to come and fetch her. The husband came, but he declared
he would not take his wife home that day. She could only leave the hospital the
next day. Why? It was new moon day, and if the wife left the hospital when the
moon was new, she would fall ill again.

Furthermore the doctors told me, that the Indians believe, that, if, during
the critical stage of an illness, a new moon day occurs, then the patient will
inevitably die. And, strange to say, the doctors added, that this really had
happened several times.

In Travancore (southern India) I once asked an Indian who began to speak
about. the new moon, why I never heard anything about the full moon. He
smiled and said: ** You see, the full moon is always good, we need not speak
about it. But you must be careful about the new moon.”

Of course the modern, educated Indian, who is very proud of his English
degree, does not like to speak any more about the influences of the moon. Western
Science has taught him that these old traditions are not true, not scientific. T
shall never forget an interview I had with an Indian professor at Madras University.
I gave several lectures about the *“ Influence of the Moon on Plant Growth "
in Madras ; and, talking with this professor, I felt that he grew more and more
uneasy. “ Your experiments are really very interesting, and, of course, I believe
you are right ; but you see, I find them dangerous.”

That was the first time I had ever heard that my experiments were “ dangerous.”
Why ? Because the Indians are just beginning to learn to forget their old traditions.
They want to be scientific ! And if it is true, that the moon has an influence on
plant growth, then people will say : *“ then all our other traditions are also true.”
And that is not possible. There are so many things which cannot be true.

It is precisely one of the tasks of a true scientist to find out what is true,
and when he has found it, to say so, even if it does not please people. . . .

In the annals of the Royal Botanical Garden, Perandenia, Ceylon X 1907
there is a report by A. S. Smith about the influence of the phases of the moon
on the cutting of bamboo ; and a similar article from E. P. Stebbing an Indian
Forester, 1906. We are told that in India, Ceylon, Colombo, it is known that the
phases of the moon influence the quality of the wood. Trees cut during full moon
are full of sap and this means that the wood is easily attacked by insects and worms ;
not so the wood of trees cut during new moon.  This phenomenon we find mentioned
in Pliny. He speaks about oak trees. They should be cut during a new moon.

In Brazil the negroes only cut trees during new moon if the wood is needed
for building purposes. There was a custom of marking the wood with a
¢ moonstamp * to testify that it had been cut during the right phase of the moon.
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In Europe also people familiar with the properties of wood, know when trees
should be cut. Years ago a professor of the Technical High School in Stuttgart
(Wiirttemberg) came to see me in the Biological Institute at the Goetheanum,
and asked me some questions. He had heard that I was studying the influence
of the moon on plant growth and had published a book on this subject. Now it
often happened to the professor, when he needed wood, that the forester said :
“1It is not possible to cut the trees now. The wood cutters would not do it,
because we have not the right moon.” Then I explained why the wood cutters
were right. During the full moon- the tree is full of growing energy—sap—and
it is almost impossible to get the wood dry if the wood is cut during this period,
and the wood cannot be used for working purposes ; it is not even of much use
for fuel. But when trees are cut during the waning moon, then the wood gets
dry easily and can be used for furniture-making and other purposes. Only people
living in towns, far away from nature and plant life, who treat such laws as super-
stitious nonsense, think it is possible to fell trees at any time of the year.

The well-known scientist Professor Karutz sent me the following notes on
his observations about the influence of the moon in the tropics :

*“ The influence of the moon on trees is so enormous, that in the trade with
wood, the buyer always makes a condition, that the trees are cut during the waning
moon. If the trees are cut during the waxing moon, they are quickly attacked by
worms and the wood is spoilt.”

““ Fish caught during full moon get putrid exceedingly quickly. Fish bought
in the morning at the market can perhaps still be cooked at noon, but cannot be
kept until evening ; it would have fallen to pieces by about 7 o’clock in the evening.
Sometimes it is not even possible to eat the fish at noon. It gets too soft.”

““ About 8-10 days after full moon we observe that the full moon has caused
the sap to flow into the plants ; they develop quickly growing new shoots. This
happens, according to the kind of plant, every 4th, 8th, or 12th week.”

““ We also noticed here (about 11 degrees from the equator) that we could
stay in our boats on the water during moon light only on two evenings.  After
this time the influence of the moon on the water was so great, that the water
moved violently, and we did not find it pleasant to stay in the boats. If the
moon (after full moon) rises later than 9 o’clock in the evening, a more or less
strong wind moves the water, and the movement only dies down again after the
moon has risen for some time above the horizon.”

“ People who fall asleep in their chairs during the full moon wake up with
swollen faces.”

““Sick people feel their condition much worse during the full moon. These
are very strange occurrences which we can observe in the tropics.”

“T have also been told that on old bills for Bordeaux wine a note used to be
printed saying that the barrels had to be filled according to the phases of the moon
if one wanted to keep the wine in a good condition.”
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Chapter IIL

EXPERIMENTS WITH WHEAT FROM 1 TO 16 METRES BELOW
THE SURFACE OF THE SOIL, TO DETERMINE THE INFLUENCE
OF THE MOON.

Perhaps it may seem strange to the reader, that an attempt should be made
to look for the influence of the moon even below the surface of the soil. But this
problem as to what happens deeper down in the soil, does arise, if one has studied
the influence of the moon for years with various objects, both in laboratory tests
and in the open. Are those influences traceable also beneath the surface of the
soil to the same extent ? Are they weaker, or perhaps do not exist at all? Is
there a limit to be found ?

For some other experimental purposes our assistant, Mr. W. Kaiser, dug a
hole about 7 metres deep. Some years later a still deeper hole was dug out (16
metres). It was about 1} metres square and one person could just descend—not
very comfortably—on a vertical ladder. The natural underground conditions
had to be kept undisturbed as much as possible. That meant that light and air
had to be excluded as perfectly as possible. At each second metre, the hole
was closed again by a wooden cover, while, the surface of the hole was of course
kept permanently closed, being bolted by strong wooden bars.

To make quite sure that no influence of light and air, could enter another
smaller channel was dug each metre down, parallel to the surface. To make
this quite clear : one deep hole was dug vertically, descending 16 metres. At a
distance of every metre, horizontal channels were cut in. The distance between
the last two channels was 1.5 metres ; that means we had 15 channels distributed
over 16 metres. These horizontal channels were again bolted with wood against
the vertical channel. On opening the first cover for only a few moments, light
and air could enter. Descending, we always immediately shut the first cover,
and stood on a wooden board offering just enough space to open the horizontal
channel into which the various experiments were placed. Standing on the ladder,
the floor of the first two metres could be lifted. We descended, shut the cover,
and so on, until we reached the eighth sub-division, 16 metres below the surface
of the soil.

Each horizontal channel contained a thermometer to record the temperature,
and a hygrometer to show the humidity.



These experiments were very difficult to carry out. The arrangement was
rather primitive; there was no security against accidents; no fresh air was
available during the whole time we had to work below the surface of the soil.
In the beginning it took about  of an hour to complete the descent and ascent.
It was interesting to watch the psychological and physiological effect caused by
this experiment. Mr. Kaiser used to describe the effect the digging had on him
physiologically in a very drastic way. The deeper down he went, the more
conscious he became not only of his physical body, but of all the liquids moving
inside. Then head-aches started, terrific head-aches which lasted for many hours.
When he had finished the hole, he told me quite frankly : “ Of my own free will
I will not enter that hole again. I will go only if I must.”

Now it was my task to go down with the experiments. Each week one set
of plants went down and another set had to be measured, according to the phases
of the moon. For some time experiments dealing with the study of the forces
of crystallisation were carried out every day. The first experience I had was
quite strange. When I descended I found the atmosphere damp, and there was a
rather mouldy smell ; some little creatures, earthworms and centipedes dropped
on my head. Suddenly I began to yawn. That was most astonishing. Normally
1 never yawn, not even after working through several nights ! The deeper I went,
the more I had to yawn. Then I became aware of my head. I cannot say that
my head ached ; perhaps I describe my feelings best by saying, I felt that I had
a head. I experienced no difficulties with breathing. When I came out again
to the surface, I felt a little giddy, there was a strange heaviness in my head ;
and oh ! T was tired, tired to death. That is not pleasant, if you have to experience
it every day. I remained tired the whole day, and only slowly did my head become
clear.

Then there came the day, when I thought I heard water running. Quite
distinctly, close to me, I was sure there was running water. I heard the little
noises of dropping and trickling water. It took me some time to find out
that it was the fluids in my own body.

Another time I heard a distinct knocking, and wondered where the knocking
came from. It could not possibly be somebody outside who was calling me.
Of course not : it was my own heart !

The difference of the seasons is felt very strongly underneath the soil. There
are always changes in the atmosphere. For instance in summer-time on descending
you feel it is beautifully cool underneath the surface. In Winter time the opposite
happens, it is much warmer than outside. Sometimes I had difficulties with
breathing, and one day I simply could not go on. Having reached the bottom
of the hole, I felt exhausted and still could not make up my mind to ascend ;
so 1 finished the work at 16 metres and 14} metres. Slowly climbing up, I thought
that having succeeded with the work at 16 metres if should be easier to work
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at 12 and 13 metres. But it became worse and I wondered if it would be any use
ringing the little bell which would announce that I did not feel well. Soon T
abandoned that thought. The laboratory was far from the hole and the nearby
school was often ringing bells ; so by the time my friends might find out that it
was I who was calling for help, it would be much too late. Then I rushed up the
ladder as quickly as I could, and sat panting outside the hole. Ten minutes later
I descended again ; still I could not go on working. Tired and with an aching
head, which seemed to be quite a separate living being, I went home.

The experiments had to be carried out. I began to think that perhaps it
was not really as bad as all that beneath the soil ; that I was exhausted after
having undergone this procedure for many months. So I tried, for the first time,
to send somebody else down : a perfectly healthy young girl, a student, who had
asked me again and again to let her try. She went down and I remained to look
after her. Feeling responsible, I climbed down also and asked if she still felt
well.. For the first eight metres she called back that everything was all right.
At ten metres T heard her breathing heavily, but she was still assuring me it was
all right. At 12 metres she began to gasp, and I recalled her immediately. So
that was that. Even somebody fresh and healthy could not succeed.

Then, my assistant, Mr. Kaiser, had to complete the experiment. But he
also complained later on of feeling very poorly. Something must have been wrong
on that special day. I had to find out the reason. The calendar told me it was
the 24th of December, 1931, one day before full moon, nothing else. The next
day I went down again to make crystallisations and changed the plants. The
same thing happened—only I had made up my mind to go through with it ; and,
in any case, during the Christmas holidays, I had to work alone. Day after day
I had the same experiences—until January the 7th. Quite suddenly the hole
was in normal condition again.

I am glad that I went through all these experiences without using artificial
breathing apparatus, or any other help, because only thus is it possible to get the
complete picture, in uniting the objective and subjective phenomena. These
experiments were carried out for nearly five years without any interruption.

Of course, plants which are growing underneath the surface of the soil, show
certain phenomena corresponding to dark-room experiments. The leaves are
yellow instead of green; the first leaf develops much longer than the second.
The second leaf just pushed through, and it was not worth while to take the
measurement. We recorded only the length of the first leaf and the length of
the roots

As mentioned before, the seeds have to be selected very carefully to obtain

reliable results. The seeds were inserted in glass dishes in garden soil (the same
we used for all our laboratory experiments) containing no artificial fertilizers.
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