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%, PREPACE: & & : :

At the beginuing of scientific studies therec are concrete
problems as a rule, which have to be solved. 1924 and 1627 X
got in touch with the problem of breeding lupins free from alkaloids.
I worked out the methodical assumptions for the selection of
alkaloid=free-  lupins, end by nmeans of this method I started the
- gselection. Imnmediately after this first result I eliminated other

negative qualities of the lupins, too, and that first in the way of

recognizing qualities. After that the methods were applicated and
the aims desired were xeached.

Lateron I have developed other nefhodv for recognizing invisible
qualities (albumen, oil, total fibre, primary fibre, secondary
fibre, saccharin, acid, etc,); Censidering the rarity of the
individuals with the quaiities striven fcor the chief charactexristice
of all tlhiese rnethods wus the quickness, respectively the "sufficlent
- quickness" as we call it today ("quick-enough-methad"),

A lot of other problems wvere dealt with besides. Ve were stuck
in a lot of work and were "looking up" at the problems from below,
if expressing it figuratively.

Today, after 30 years of activity in the field of cultivation
research, I don't feel only the need but I am under compulsion to
"look down" retrospectively upon things and if possibie to find
- out the conformity with natural law, on the basis of which a
. progress in the cultivstion research can be achieved.

In the following I have tried to arrange my studies after these
points of view and after conformities with natural lawvw.

IX. GENERAL >

A, Natural Selection, Natural Active Selection, Artificilal
Selection, Ireeding, Scientific Studles and Progress.

A selection is given Af from a bigger heterogenous material of
individuals or alsc cof concrete or abstract possibilities and .
- variants those with certain cualities are singled out,

The seperation in the natural selection takes place without the
- will or the planning of rian, The wild gmwn plants for instance are
selected by the "environment Nature®". The geovraphic situation,
‘clinate and soil effect that only individuals with certain

qualities survive or that they are at least favoured. A natural
selection can also take place in the enviromment culture creatad

by man. Thus, bacteria for instance are subjected to a selection

in the "environment Culture" (antibiotica), and certain antibiotica=-
resistant foriis can rernain,
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Man, too, is subjected to a continual natural selection in the
- tenvironment Culture", Artists, sci>ntists. rierchants, people of
all professions, who are not up to the vocational competition, are
elininated fronm their line of profession.

. A

I pointed out that with nan (contrary to plant and beast) in
addition to the natural passive selection a natural active
‘gelection tales place and that the latter is evoked by tlhie inter=-

- vention of the environment., The natural active selection is an
essential leading principle of the sultural progress. It can result
in a positive as well as in a negatlve direction,

The artificial selcction is guided in its direction by man, and
on account of that it starts from a certain basis of the specific
culture or of a period of this culture. Supposing the development
of the aeroplans is the cultural situation. According to the
developnient man wants pillots with cartain physical, intellectual
and character qualities. lle develops methods in order to be able
to recognize people with these quallties required, and he examines
the existing heterogenous material of man by means of these methods.

Congsequently the artificial sel:action consists of the cultural
starting position, whiclh has to be judged by man; the aim, which
" is set Ly man on the basis of the starting position firstly with
regard to the necessity and secondly to the realizability; the
-development of the method for recognlizing the ualities by man;
the existence of the heterogénous material of individuals; the
application of the method of recognition to the hetero;enous material
of individuals,

The artificial selection in plant and animal leads up to
breeding ‘it; the rnaterial of individuals is not regarded to bhe
unchanbeahle and influence is taken on this naterial by means of the
genetics. One can increase the mutability, one can systematically
produce certain conbinations, and one can sccure the stability
of the form desired, '

Not only in the breeding of plants and animals one takes in-
fluence on the variety respectively the composition of the
‘material, but also in the pharmacy for instance one can by means
of the cheunistry combine the naterial to he exanineg, of wvhich
one expects certain qualities,

A publisher of newspapers can do the sane by varying the
headlines of his mnewspaper in size, colour and contents and thus,
takes up an artificial selection of this variant fromn these
possibilities, which increases the sale of his newspaper. In this
case the starting position is: a certain edition; the aim: an
increase of the edition; the nethod: the nmeasuring of the edition;
the naterial: the different variations in respect of the contents
and the representation; the artificial selection itself: the
application of the method for recogiizing the variants. Or a
young girl notices that her overcoat is worn out. On this basis
the aim "new overcoat" is set, This aim is realizable as she has
pot the rioney necessary for the purchase at hand and as there are
coats of various styles offered, ller body supports her in finding
thie nethod for recognizing the righ: overcoat (apart from that, -
questions of taste ure inportant ). From the variety of ready-made
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models she choses the coat that fits her Ly trying on. In this
case the industry takes the part of tlhe chemistry or of the
geneties by producing a great variety, which is directed by the
fashion designer.

B, Wild Grown and Cultivated Plants.
1, Genetic history of the cultivated plants.

The significance of the selection for the creation of
cultivated plants.

The wild grown plants in the "environuent Nature" are subjected
to a natural selection., \‘hen man made his appearance he began
with the selection of plant varieties on the basis of his cultural
situation. The aim was to find species of plants, whiclh could
provide for their needs. -

The first step was to single out from a variety of species

. of plants by means of an artificial selection tliose, which
answered a certain purpose. These species were collected first
"selected crops varieties”, They remained undex the influence of
selection by nature.

After the invention of the plough and other presregnisites for
the agricultural botany (cultivation) he began with the selection
of cultivatable profitable species from the selected crops
varieties, —

At tlie noment of taking into culture these cultivated selected
crops varieties still show the characteristics of the wild grown
plants., The culture itself gives a protection against the abolition
by the conditions dominating in nature. Mutants can survive, which
would have beon eliminated by the "environment Nature". Thus,
quite naturdlly those forms are favoured, which are most suitable
for cultivation a2nd propagation. The product of this natural
selection in the "environnent Culture" gre our "country-varieties"

From the development of our civilized life (increase of popu=-
lation, wars, technocracy etc.) arose the necessity of cultivation
in order to hurry the process, which up to now took place by a
natural selection of the plants in the "environment Culture" and
apart from that to open completely new possibilities of evolution.

Starting with a certain cultural situation, for instance the
lack of sugar caused by war, one can set the aim not only to
search for species of sacchariferous plants but also to achieve
within thie sacechariferous species an increase of saccharin content
by artificial selection and isolated propagation of especially
saccharin-rich individuals.

This required not only the potentiality (method) of
recognizing individuals with certain qualities, but also the
possibtility to influence the material of plants in this way that
the 1nd1viduals with certain qualities can be expected in the
Lmtorial,
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The products of this evolution "directed by rnian", as Vavilov
says, are tlie higch-bred lines, Already bLefore thie discovery of
the theory of heredity there was without any doubts a directed
breeding, and the change from the natural selection in the
"environment Culture" (country-varieties) to tlie cultivation
(high-bred lines) is almost indeteruinable,

There are sceveral hundred species of lupins on the earth.
Fron them tlie Lupinus albus in the llediterranean area and the
Lupinus rautabilis in Southamerica have been selectad as "selected
crops varieties" and lateron as cultivated species. ithout any
doubts both speciles originate from wild forme, which had shattering
pods and harde-coated seed. By taking thenm into culture they were
subjected to a natural selection with regard to their suitability
for the culture, that is to say: today's cultivated "country-
varieties" have got non-shattering pods and soft-coated seed.,
WVhile the uncultivated wild plants are subjected to a negative
selection in respect of shattering and hard-coated seed, they
stood under the conditions of the "enviromment Culture" in a
positive selection in respect of non~shattering and softe-coatedness,

All lupin varileties, even these two, have a high alkaloid
content, Also tlie "country-variedes" of these two lupin species
which are cultivated nowadays, are bitter and poisonous and can
only be used as an article of food for iian after it has been
artificially freed frowm the alkaloids. There 1s no natural
selection in respect of alkaloid-free so tliat this characteristic
of the wild grown fori can't automatically vanisl: uider the
conditions of culture.,

2, The "sweet lupin®" as exanple for the directed
evolution of cultivated plants from wild plants (1927)

The cultural situation of the lupins, that we had to face
in the twentieth of our century, was as follows: there vere two
useful species of lupins in the lMediterranean area and Southamerica,
of which "country-varieties" with non-shattering pods, soft-coated
seeds, white seedcoats and a rapid youth development existed. There
were also varieties of lupins in Central Europe. These varieties
still showed all the characteristics of wild forms: shattering
pods, hard-coated and dark coloured seeds, breaking-off pods and
the Lupinus luteus for instance an especially slow youth
development. All the lupin varieties and speclies werc bitter and
poisonous on account of their high alkaloid content,

During the course of the last century light, acid soils; on
which practically only rye and potatoes grow, were riore and more
cultivated in Pomerania and in the March DBrandenburg. Consequently
the starting basis of the cultural situation was that there were not
enough cultivated plants for a normal rotation of crops on these
grounds,. Therefore one searched for suitable varieties of
leguninosae. Lupinus luteus and Lupinus angustifolius were taken
into culture,
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The actual selection of the varieties took place sometimes® in the
middle of the 19th century. Doty species were used as lupins for
green manuring and for green forage. ..t the end of the 19th
century, after the frequent appsarance of lupinosis the feeding.
with lupins was given up. In the twentieth an association for the
pronotion of the lupin cultivatlon (Notling, Brams and others)
was constituted, which especially dealt with the question of the
lupin cultivation on light soils and their utilization,

4 number of research workers, the first one was von Riimker in
1913, realized the necessity and poseibility of cultivating

" alkaloid=-free lupins. Especially Prianischnikow pointed out in
1924 that the selection could only be successful if a great number
of individuals was tested, I emphazise this because the "Handbuch
der Pflanzenzuchtunb" has published irritating descriptions by
Hackbarth and Troll in this connection,

The experixents which Roemer {1916), Prianishnikow (1924) and
others carried out in this direction have not been successful.
. The essential reason for the failure was the fact that quick
methods for recognizing the qualities required were devised, but
that these were not "quick-enough" nethods, as we call them
nowadays.

Since 1927 I have developed "quickeenough" methods for the
selection of following characterristics: freedom from alkaloids,
non-shattering pods; non-breakiag-off podsg soft=cocatedness and
rapid youth developrient ,

- By rieans of these nethods we feound iin the "country-varieties®
of Lupilnus luteus and Lupinus angustifolius individuals whiech
were alkaloidfree, had non-shatiering peds, a rapid youth
development and showed a white seedecat colour,

After the discovery of these nutants wiih certain characteristics
a combination of the valuable cliaracteristics was carried out. The
- problen of the non-shattering pods in the Lupinus angustifolius,
and of the non=breaking-off pods in the Lupinus luteus and the
Lupinus angustifolius remained unsolved. ;

Immediately after the discovaery of the sweet lupin I have
carried out the first experimenis on mice and rabbits in respect of
the untoxic properties of the suect lupin. In the twentieth and
later a great nuniber of scilentists has ascertalned the compati-
bility, the easy digestibility and the high bioclogical vaolue of
the lupin and especially of the lupin albunen.,

The name "sweet lupin" that ve originally introduced as a
collective name for all the alkaloid-free forits of all lupin
varieties was registered by the "Saatgutcerzoeugergemneinschaft" as
a trade-mark. Sweet lupins of other growers may not be called
"gweet lupins", even 1f they conprehend the same gene of alkaloid-
freedom, as for instance those of the Dutch colleagues, I mention
this because I want to make an :ppeal to the present patentees -
of the trade-nark to release thc name "sweet lupin" as a definition
of all alkaloid=free formns of tle different lupin varieties.
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The studies show that it is rossible to carry out a plannea
change of a wild grown foerm into a cultivated fornn in a very shol
time by neans of t!ie nodern btreeding research..

In 1937 the then director of the institute at lMiincheberg mads
me leave and with that the work of 1wy 1life. The break in the
continuity of my lupin studies led to a practical loss of my ent
rnaterial of Lupinus albus, Lupinus nutabilis and Lupinus perenni

The sweet lupin becare a plavball of personal, economical aid
volitical interests, what prejudiced considerably its peneral de;
velopiient. Iverybody thouzht he could nake a deal with such a
new bred plant, and everyhody neglected the fact that the creatiq
of a new bred plant lays the obligation on the institute, the
coimercial life and also on the state to take care that it is no
inperilled by impertinent interests imuediately after its discovy

‘It would have been nore significant if all interested person
at home and abroad could have taken part in helping with the
breeding plan, the growing, the propagation and with the intro~
duction of the new cultivated plant.. . o

In spite of all difricnltiee it s being well developed today
in those countries in whielh it could be nntochthonoua as for
instance in loland, White Russia and Portugal.

In this passage I would like to mentien a curiosity which i#
connected witl the discovery of the sweet lupin and this example
of rutation from the the wild to the cultivated plant, In a
forestry Jjournal the braedin; of sweet lupins was described as
follows: "The cultivator sat down at the border of a field and
observed tlie behaviour of the raLbits. If rabluits started eating
lupin plant which they noivially refuse the cultivator retrieved
the plant fromn theri and propagated them. It was found out that
these plants were alkaloid-free plante.” Coer

3. The accouplishiment of the cliange from the wild n?ﬁih
' to the cultivated foru in our present cultivated plafité

: Our present cultivated plants have been aub jected tb an
intensive natural and artificiul selection in respect 6f thais
growtlhi value and thetr efffciency, lut quite a fumber bdf them hay
atill got characteristics of wild grown forms, which debfheiétt
considerably thetisr cultivation valye and efficiency. Tthus, the
tobadcn fof instance produles blassois and seed, althaugh Wb ohly
ut lu‘u % 1) t'« av-is

Poy & éhﬂmwta change of the tabaeccsd inito s cultivated jplent
{4 wonld lie neessary to grow tt as o follage plant; The Ahortedy
fotn of the &obaeen do8s not bloon in the surmer 8f our L1atitudéd
Mo peod production dmd the propagation, hovevetr; Gan take plase
wu- atmuw-sy eonditions that have Leen preduded n-tuunu,.

e 4 (UG

YT 4




Hemp and spinaeh are dioecious plants, the effteiency of which is
depreciated by the dimorphism of sex. In both plauts the
accomplishment of beconing a cultivated plant failed, that is to
say the breeding of monoecious forns,

Apart fron that the fibre content of the hernpp was up to now
Just as low as that of the wilc form. Therefore the hemp lacked
even in two steps of change: mcnoecy and fibre-richness,

The unwanted bLlue=colouringy of the asparagus is also to be
regarded as a requisite of the wild grown form.

In. the two old, cultivated plants Lupinus albus and Lupinus
rutabilis it was the high alkaloid content, which had to be
overcomne in order to carry out a coriplete change into a cultivated
plant.

WYhat we showed by a few examnples appliea also for a lot of other
cultivated plants, :

L, Genetic history of cultivated food-plants (1953).

I thoroughly considered, if the primitive human is ahle to
alter the plants he utilizes in every direction he wants to., In
regard of food=plants I came to the following conclusion: there are
apart from the edible plant varielies plants with an unpleasant
flavour, plants with a bLad dietetic effect and plants, which
contain poson. The allialoids of the lupins have to be reckoned
anong the poison, From the fact that during the culture of many
a thousand years man did not succeed in producing alkaloid-free
lupins and fron other exaniples the conclusion has to be drawn that
the primitive human is not able to eliminate the characteristics
"dietetically unfavourble" and "poisonous".

On the other hand I suppose tliat the primitive hurian was able
for instance to carry out a positive selection in respect of
pleasant flavour from the vepetatively propagated, non=poisonous
but bad tasting fruit vidrieties; bLiccause he could repeatedly test
the fruits of the seediing upon flavour and quality and nultiply
those which appealed to him niost.

5. Transnission of valuable qualities of the wild form
to the cultivated form (1926).

In 1926 I started transnitting valuable qualities of a wild
formn to the cultivated forn. Secale montanum, a wild grown species
of rye, is perennial. Ve were to try to transmit the perennial
character to tlie cultivated form and to test, if the perennial
rye could be of any importance {or fodder purposes.

The first crosses of wild grown and cultivated rye were
produced in the swmer of 1927, the F; was grown in 1928, Seeing
that I was engaged in the studies of lupins during these years,
and that in the new established institute a rye department
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for cultivation research was established I handed rry rye naterial
over to the rye department for being continued in its cultivation.
Unfortunately the problem of cultivating a perennial cultivated rye
has not been carried out consequently enough so that today we have
taken up these studies again.

It is quite possible that a big-kerneled, perennial cultivated
rye with a fragille rachis, possibly resistant to mildew and brown
rust, has a very fair chance as forage rye.

Parallel experiments I have carricd out. with tomatoes. In 1929
I took over the crossbreeding progenies of different wild grown
‘and cultivated tomatoes, which IHanna Becker produced, I found out
- that the wild form Solanum racenigerum had a number of valuable
qualities. It is carly mature and resistant to Cladosporium fulvum;
apart from that it has genes for non-bursting and nonefalling-off
fruits. I was able to isolate specially early ripening and
Cladosporiun-fulvum-resistant individuals from the cross=progzenies,
and other plants, the fruits of which have got an especially
pleasant flavour and do neither burast nor fall off,

The difficulty in the combination of valuable gualities of the
Solamun racenigerum with those of the cultivated tomato was that
the size of the fruits apparently is directed by polygenes, and
in the F, under the limited number of a few thousand specimen there
did not one individual occur with normally sized fruits. The final
combination could only be succesful by back~crossing with the
cultivated form, as KAPPERT has repeatedly pointed out.

These studies were interrupted, too, by me retiring from the
institute at liincheberg. But they are continued today in Sweden,
the U.S.A, and a lot of othexr countries,

Surmarizing it should be stated that there is the possibility
of mobilizing valuable qualities of wild forms for the improvement
of our cultivated forms.

6. Economical fundamentals of plant improvement breedtng
work - private and run by state (1937)

The breeding work in Gernany is done by private breeders with
the various cultivated plants on a differently large scale. An
attempt was nade to find out tlhe law according to which the
process takes place. Utilizing the cultivated products of the
individual, cultivated plants economically brings differently
high takings, which depends, iif there an annual change of seeds
and plants takes place, if oneself produces seeds or plants or if
it has to be bought, how big the cultivated area is, how the
relation between the test weight of thousand grains and the price
of the seed per kg is, how quick the gradual abolition takes
place.

All these questions are subjected to a systematic examination,
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Already now we can draw a few final conclusions: the expenditure of
work and with that the expense of money, which is neceasary for a
running improvement of a plant species by cultivating, is always

in certain limits equally high. The cultivated plants with high
takings are intensively bred, whereas those with low takings are
only bred very rarely or not at all. Derries, fruit and forestry
plants belong to those varieties, which are not bred. From the
politically economical point of view an intensive breeding work
also with these plants is required.

t

Another disadvantageous consequence is that an undesired disrup=
tion takes place, as many breeders work with cultivated plants
with high takings. If only a few would participate in the profit
of cultivation possible, these could carry on with an intensive
riodern plant breeding with the specialists necessary.

The extent of private breeding in the individual cultivated
varieties depends furthermore on how far the intellectual property
in the cultivations 18 protected. In Germany there is a legal
protection of a few varieties, of others not. I'or the varieties
legally not protected one can obtain a protection by the trade=~
nark or in certain cases a protection of patents. There are also
plant varieties the protection of which lies in the way of .
propagation. B i T

g 23 Piy
a

It is desirable that the protection of the intellectual
property in all cultivated plants was realizable. :

The data of the private cultivation indicate the possibility
to complement the private breeding by breeding run by state. A
private and state breeding combined, however, arise difficulties
in respect of the utilization of the cultivation products. The
private breeding work has to regard the state breeding work as
an unfair rival. On the other hand the intercalation of the state
cultivation on the field of forestry plants, fruit varieties and
berries as well as of the "lesser" cultivated plants 1s necessary.

IXIX. Aim on the Dasis of the Cultural Conditions.

At the beginning of niy expositions we saw that every cultivation
is based on the specific cultural standard and that aims arise from
this standard, which are required as needed, and which are
realizable from the point of experience and knowledge. In the
following chapters I am going to try to show in a few examples
this establishment of cultivation.

In 1942 the start was nade to build up an industry of freezing
and refrigeration nachines in Germany. But 10st of the vegetable
varieties, berries and especially the strawberries turned out to
be unsuitable for this new preserving method. Therefore I suggested
to breed a special strawberry species, the fruits of whioch can be
preserved easily, that is to say fruits; which donot lose colour,
shape, consistency and flavour after freezing and rerdting. In 1947
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the first strawber:'y species ere cultivated with the financial
support of the refiigeration .ndustry. Vhen the refrigeration
industry was shut c(own becaus: of the hard sconomical situation,
there was no nesd :ny more fo - especlally valuable qualities of
stravberry varietirs. This exmple shows the depsndence of the
establishrient and vork of the breeding on the specific fsultural®
conditions. 2 3 '
After that we turned to an intense cultivation of strawberry
varieties, which have an expaded growing- and utilization purpose..
- The result of thes¢ studies wis the variety "SENGA SENGANA" which
has & nmonopoly as : midseason variety not only in Germany but
also in most of th EZuropean countrien,

It is practical y the only strawberry varliety which is arable
hat is to say which can be "agriculturally" cultivated on a large
- scale, and the fruits of whiclh are preferred today to all other
varieties,

Ao Production‘of Crops Indopendent of the So4l (1937).

Mushzroomnis., i

In the whole wo:'1d- the probhlem is heing discussed whether the
increasne in the poiulation woiilld cause a shortage of food, Cne
group contends thai the production would keep up with the increasing
want; thie other griup is conv .ced that this would bs impossible
in the long run. Lidependent of these theoretical discussions a
mobilization of & :oil=indepe:dent production of victuals of algas
apart from those oi the agriciulture, horticultire amd fishing was
started in many pl ces (espec.ally in Japan, the U.S.A., but also
in Gerxd“,)

First we copad vith in a pi‘eliminaxy phase with the problem of
- the mushroom ¥Yealliota bispor: Lge., vhich already was & cultivated
p] ant, i
These works sta't with studying the nutrition and blology of
the mushroom and with the que:tlion of the practical growing and they
end in an organize: cultivatiin., A few results could be achleved:
We have developed rethods, by means ¢ which we can stimulate the
spores to germinatc more concintratedly than urder normal conditions.
(Breitenfeld). It vas found ot that tlie microorganisns of the
~covering soil are iost likely the reason for the fornation of
fruit=bodies of th¢ mushroom ' Eger).

‘We have developid a new inoculation method for the actual
erowing (Active ilycelium), Ly reans of which the vegetation peried
can be reduced and the crop pir cubic meter-volume considexrably
incrbased (Huhnke, von Sengbusch). This Active liycelium Spawning
- Method in its application res: lts in o complete reform of the
entire nushroom cultivation. "he exploalon=like crop in the first
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two harvestinb weels makes a éonsiﬁerahle reduction“of the
duration of cropping possible. Thus we are able to about dodble
.the turn-over frequency of ‘'the cultures.

Ve are enploying this new method mnow andbwe have altered'all
single factores of the culture. Thus the Active Mycelium spawning
lethod has become the basis for a new cultiVution netuod.

B. The Albumen Problem (1935).

¥While cultivating the "sweet lupin®" I was alsoc coping with the
albumen problem. The ratio of albumen to carbohydrates in normal.
_cultivated plants (except in a few leguminosae) is l:1o0 up to
1:15. Consequently -they are lacking in albumen too much as
to produce the necessary ratio- of 1:6 for the full nutrition of
man. e keep aninals in order to get a more concentrated albumen
producer, but with that we loose about 80=90 <5 of the nutritive
material as well as of the albumen,

It would be an essential problem to increase the’ albumen content
of our main forage plants by cultivation especially in times of
scarcity, when there cannot be supplied enough animal albumen
(for instance in India_.and China). This concerns especlally wheat,
malze, rye and other corny varieties as well as the potatoes. On the
+hasis of our experience we have today it should be quite possible
~ to inérease the albunen content of our cultivated forage plants
considerably.,

‘A 'method for the isolation of the vegetable albunien, especially
- in forage plants, would contribute to solve the same problem,

~the -lack in albupten, In 1937 I have pointed out the importance of
this very possibility. The problem of isolating albumen, adequate
to isoclation of saccharin in beetes, seems having been solved

in England, ‘ : e -

C. The Oxalate Problem (1953).

In the course of the last decades the spinach has become the
most important vegetable variety of the freezing industry. Ve have
ralsed thie question, if the oxalate content of the spinach has a
bad effect with an increased consumption. '

Ve developed quick determination methods for recobnizing the
characteristic "Oxalate-poorness” (Drozinski Niedieck) =so that the
conditions for the selection of oxalateopoor spinach are given.,

Ifurtheron we have examined of which significance the oxalic
acid supplied by food is and that we did geperately with dissolved
and undissolved oxalates. We were able to find out that persons
tained with oxalate stones (about 70 % of the renal stones are
oxalate stones) usually show a higher oxalate excretion than
healthy persons, and that this excretion takes place in the form of
undissolved microstones and big single crystals, which we were able
to inspect guantitatively by means of our sieve-test (vpm Senghusch,
Tinnermann) . Uith a C;upply of oxalic acld by victuals we find
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similar signs of an urine overload of undissolved oxalate in
healthy persons as well as in the genotypes, which are inclined
to a high endogenous oxalate excretion.

The fact that an exogenous supply of oxalates can be injurious
for man nearly made us begin with a cultivation of an oxalate=. |
- poor spinach. We have exanined the oxalate content (soluble and
insoluble) in the fresh plant snd in the ready-for-cooking frozen ||
products. We found out (Goldacker) that by boiling the spinach |
before freezing about Bo=90 7% cf the soluble oxalates, that is to
say of the poisonous respectively the injurious oxalates, leave

the spinach and merge into the boiling water. In the light of

these results we thought the cultivation of oxalate-poor spinach |
. unnecessary. This example shows that the foundations of "every ;
breeding work have to be studied thoroughly in order to avoid ¥
useless work. '

The final conclusions of these discoveries, however, are
much more far-reaching and they led to the attacking of a new ;
working~field: development of nethods for the reduction of t
endogenous formation of oxalates, increase of the dissolvability i
of the urine for oxalates, dissolution of renal calculi in the
kidney.

The development of methods for reducing the formation of
oxalic acid can be successful cnly, if we have adequate animals,
which zhow a high endogenous formation of oxalates on account of
thelr genotype. From hundreds of rabhits we have selected those,
which showed a nigh excretion cf undissolved oxalates (catheter=~
izatior of the rabbits and exanination of the urine sediment).

By an organized cultivation of "oxalateerich rabhits" a strain
homogenous in this character shall be created. These animals we
‘ wan® to use for the selection of the corresponding therapeutica,
indch reduce the endogenous formation of oxalates.

This axample, too, shows tlat not only in the cultivation but
also in the breeding the specific cultural standard is of great
significance for the aim. In this case the aim is the .breeding
of a strain, which is to be used especially for medical purposes.

The problen of dissolving renal calculi in the kidney was up
- %o now coped with by various researchers without any success, It
1 so interesting, because every surgical operation on the 3
kidney means a danger of life, and after a surgical extraction of |
renal calculi had been carried out twice ancther stone formation
would mcan a removal of the whole kidney.

The team Drozinski, Niedieck, von Sengbusch and Timmermann have
developed the prerequisites for the dissclution of remnal calculi
in the kidney. A solvent compatible for man was found, which
_ dissolves renal calculi in vitro within the time of up to 150 hours.
Furthermore suitable catheters as well as a rinsing method for the
kidney have been devised. By riansing the kidney with P.3, P.4 and |
P.6 a detachment of smaller renal calcull was achieved so that they
could leave the kidney on the usual way through the ureter. In
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December 1959, January and July 1960 for the first tine we
succeeded in dissolving the beansized renal calculi with P.8 in

the kidney of three patients, which most likely consisted partly

7f oxalates (P.8 » Titriplex III with triethanolamine, buffered
with pH 8,6). Ve can hope that with a further development of the
solvent and of the rinsing technique the method of dissolving renal
fcicuxi in the kidney can be 1mprovede o

IV, Methods of Recognizling Characteristics (1927)
. As "Ouick lethods" and "Qdiek-Enough—Methods".

When the aim is set on the basis of the cultural conditions,
we come to the next sten of the artificlal selection, the method
for recognizing the character desired,

If we are able to ra:cognize the characteristics in gquestion
iy means of our organs > sense, as for instance the colour of
{lowvers or the shape of plants with the eyes or the fragrance of
- plants or of parts of plants with our olfactory organ, the use
of these organs is simuitaneously the suitable selecting mathod.,

The cz2lection of frait and berries in respect of good flavour
hzs been carried out wi:hout any doubts also by the prinitive
Eman by means of his sinse of taste. i

bt

I tue characteristlcs in qnestion are only visible under
cgirtaln clircumstances, :his condition has to be brought about by
veans: of a method, /s for instance with a high temperature and a
Llow athmospheric humidi:y the pods of the lupin shatter at the
tiue of naturity, we caa see the characteristic "non-shattering"
respectivaly "shatterin:" of the pods., Consequently, if we want
"o recognize the shatter’ing of the pods, we have to wait for an
sspecially drought and arn weather at the time of nmaturity.

The characteristic 'soft-coatedneas" is recognizable only if we
dxry the #aed of the lupin and after that let it socak in water.
Decause the genotypes with soft-ocmted seed even swell if the seed
was well dried, whereas the hard-coated seed does not resorb water,

: The primitive human will be able to influsnce by cultivation
vizible characteristics and those, which can be easily made
visible, .

The invisible characteristics, however, can be recognized only
by means of chenical and physical methods. For the determination’
of the saccharin content we use the specific weipght, the refraction
index and the rotatory power of the light., The alkaloid content
is chemically determined by means of special reagents, the fibre
content by methods of thie biological and chemical roasting.

_ In the course of moie than 30 vears we have coped especially with
the development of methods, which make a recognition of
invisible characteristics possible (especially tlie substance in
the cultmrated plants).
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Plants, which aave the claracteristics we are looking for, are
remarkably rare, This concerrs single characteristics as well as
combinations of characteristics. Usually we do not know in advance
how often a plant with a certain characteristic is held in a
material, In the past we called the methods we use for our
breeding studies " juick methcds"., Now, considering the conditions
described, we have introducec a new name 'guick-snough-method", :
that is a method by which we are not only able to examine a great
number of individuals, but sc nany that the form desired is really
bound to be found, Whether a nethod is gquick or quick enough is
settled only by tha result. e

B. Barly Diagnoasis (1923).

By early diagnisis we meen a method, by aid of which we can
Judge a characteristic which is not respﬂctivelf"fully distinct or
which normally is 20t or only imperfaectly recognizable in the state
in which the plant to be exan ined is. :

The advantage >f the early diagncais is that by means of it ve
are able ' to save tlime, especially with longlived plant varieties,
or to recognize chairacteristica before the flowering, which are
usually rnot recognizable until flowering. Thus, we are able to.
carry out a plannel and orgarized fonctification of the cross-
pollinlring p]aniqe

Experiences gdlned with the early diagnesis, in short-lived
cultivated warietize indicate that the d“lj diagnosis will Le of
great iuportance {2r the cultivation work ol leng-lived cultivated
varietles and that most likely it will be successfully applicated.
The advantage of tie early diagnosis fox this bresding work of
the anllogamous plaats is alrcady proved. It ia the only possibility
te achieve a progrsss in crozs-pellinsted plants., In this
connection it is of no interest that im several cases a clear
denarcation of the early diagnosis from the normal nmethod of
determining characieristics clready esarly marked is not possible,

¢ Analyéis anl Synthesies of Complex Characteristics (1935).

A number of characteristics present themselves as a complex
‘that is. a complex consisting of severasl partial charactexristics.
In these cases 1t is not sufficient tc inspect the complex
methodically as a vhole, but we have in order to cultivate plants
with certains conplex characteristics tn examine, what partial char-
acteristics the conplex is ccnsisting of ., Furthermore we have to
develop methods, b7 neans of which we can recognize the partial
characteristics. ,.lso this pioblem shall be exemplified,

Before wer fouild the mutsnt with non-shattering pods in the
Lupinue Juteus, which is conditioned by a rezessive gene, we thought
we coul:d reach this aim only on a very couplicated way. A theory
was enuiniciated that the non-chattering of the pods was a complex
characteristic, whilch had to be analymed {(thickness of the layer
of fibree as a cause for the tension of “ha pods, kind of the
fibres, breadth of the pods, length of the peds as a cause for
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Der Ziichter, 1933, Heft 2,
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the tension of the pod-halves).

On the basis of this analysis we wanted to select the individual
qualities independent from each other (thin layer of fibres, certain
kind of fibres, broad pods etc.) in order to syntheszizme them to the
total complex "non-shattering pods" after that. V'e had calculated
that this conplicated way of analysing and synthesizing 1is easier
realizable than the search for the exceptionally rare form with the
total complex "non-shattering pods", particularly as each partial
characteristic on its own is not able to cause the non-shattering
of the pods.,

D. Causes of the Performance (1955).

Many individual characteristics of the cultivated ;:lants are
of great interest. Apart lrom these, however, there are complex
characteristics, whiclh depend on the developnient of the different
parts of the plant and on its physiogical reaction: this is the
effect of the cultivated plant., Therefore the method for recognizing
the total effect of the cultivated plant takes a special position in
the methods for recognizing valuable gqualities of cultivated plants,
For this reason we beliewv: that the problem "causes qf tlie perfor=
nance of our cultivated plants" has to be put into the centre of
the breeding research.

Our cultivated plants are grown only because of an especially
valuable ¢uality. We utilize only parts of the plant. These parts
can lie overground or underground as bulbs, thickenings of the
roots or seeds and fruits, Only that part of the produced organic
substance, that is put down in the utilized part, is a criterion
for the effect (LYrger, Inhnke, Kthler, Schwanitz, v.Sengbusch).

Accordingly, in our opinion the effect of a cultivated plant
does not only depend on tiie net assimilation rate. We distinguish
three parts, which are connected with the particular effect of a
cultivated plant: the assimilative apparatus, the root apparatus,
the storing orgun., We camiot seperate the effect of the genes,
which influence all the three different parts, from each other : .
in one plant. Still we would like in order tote able to carry out
a planned effective breeding to applicate a combination breeding,
in which the effective genes of the three different parts of different
original plants can be conbined. Experiments already showed that these
considerations are right. In order to study the particular effect
¢f particular parts of a plant we can employ methods as for instance
the reciprocal grafting o’ different varicties, the artificial
reduction of the storing organ in proportion to the assimilative
organ. and the artificial :‘eduction of the assimilative organ in
-proportion to the storing organ; similar reduction of the root
System, '

First results make it presunable that the storing organ is not
only passively but even actively engaged in its effect. Thus, the
8tarch content and the size of the bulbs are dependent on the
8enotype of the storing organ. On the other hand the stareh content
- and tlie size of the bulbs.are independent of the genotype of the
foliage of anotlier variety, vhich has been grafted with a certain
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tato species. The size of the kernel of the corn is fixed hy
fjha genotype so that even with a reduction of the ear by one=half
of the size the size of the karnel does not increase by the

- eorresponding rate.

v, lNaterial (Applied Genetics)

A, Gene Mutation and its Importance for the Breeding of
Plants.
Heredity and Parallel Variations.

Ve exanined the mutants genetically, which had been found
during the mutation of the wild form of the lupin into the
cultivated forn, as well as the valuable characteristics of the
wild grown toniato, which we used for improving the cultivated
tomato, the character "sex" in hemp and spinach and a lot of
other characters. \le ascertained that most of these tralts are
monogenous and that they have a recessive character, This fact
- was the prerequisite for an easy carrying out of combinations in
those cases; in which a combination of equal characteristics was
desired.

Further we found out that one characteristic can be caused by
two or rore genes. Thus, we found in the Lupinus luteus for
instance three different genes, which everyone on its own effect
freedou of alkaloids, The sanie applies to the white colour of
the secd, This fact suggests that the alkaloids of the lupin for
instance can be blocked in tlie course of its material formation
at different spots, as it has been aubstantiated already by
other research workers.

In the lupin specimen we can also dernonstrate the law of
parallel variations. In all variefties we had coped with we
succeeded in finding alkaloid-free forns, soft-coated formns and
foriis with a white colour of the seed shells,

First we thought that we had to look for forrs for the non-
shattering of the pods in the Lupinus luteus and the Lupinus
angustifolius, which according to the sare mutation would not
shatter as the pods of the Lupinus albus and the Lupinus mutabilis.
It becarie obvious that nature apart froin the parallel variations
8t1l11 kept ready other possibilities for solving this problem. e
found a mutant in which the non-shattering of the pods is caused
by the eccration of the sclerenchyma cord of both pod-halves. The
breeder when attaining his aim can reckon with a great variety
of nature.

B. The Great Number in the lireeding of Plants,

i The selection of rnutants with certain characteristics comes

- 0ften upon difficulties as a great nunber of individuals has to

ﬁfbe examined, and we are unaware of what great a nunber of plants

| ¥e have to exaiiine until we find an individual with the character

»j:desired I found one alkaloid-free individual in lo.000 plahts of

. the Lupinus luteus, one alkaloid-free mutant in loo.oco individuals
of the Lupinus angustifolius and one in 1 nillion plants of the
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" 4n lo nillion plants. In order to carry out the selection success-
fully the method for recognizing the characteristics lLas to be
nquick enough". e :

|

ﬁiupinuo'nutalibis.,The nmatant with non-shattering pods was found

|
|
i
I
|
|

Moreover, we can nanage such a great number only if the

. individual vork proceedings are mechanized. That does not only
apply to the exanination on single characterlstics but also to the
gowing , the cropping, the thershing of single plants etc. Therefore
we have developed threshers and winnovers according to plan, which

- sgupported us in reaching the aims set. '

C. Sequence of lutations.

Yhile selecting alkaloid-free rnutants frorm the Lupinus albus
an interesting problem came to light. Ve found out that there were
_apart from the rose-colcured seeds between o,1 7 and 1,0 % white-
coloured seeds, Ixaminiryg the rose~coloured ones we did not find
any alkaloid-free individuals, whereas in the whitc-coloured seed
we carte upon then conparatively often, l:100 up to 1l:5.000,

Fron that we concluded that there nust be a sequence of rutations
in this way that the nutation from rose-~ to white~coloured seed

has to take place first before the mutation to alkaloid-freedom
can,succeed. This phenonenon night be of importance for the format-
ion of varieties, for which a series of subsequent steps of
mutations 1is necessary and not just an addition of steps of

primary rmtations. -

D. Sex_'Aand Effect (1937).

- HNenmp, spinach and asparagus are dioecious cultivated plants, in .
which the characteristic diocecism is the reason for a sex dimorphism,
. which in return is the reason for an inferior effect in economical
respects. - ;

1. HMemp (1934),
Neuer (1934) first tried to breed monoecious hemp. The
difficulties in fixing the monoecism led to the team~-work between
Neuer and us. : .

- By means of the trimaning method one can make: the hemp
flovering twice. During the first flovering the selection of the
ideal monocecists is carried out and the other plants are annihilated,
Dnring the second flowering the reciprocal fertilization of the
_ideal nonoecists takes place. Dy means of this method we are able
to produce purely monoeclous hemp, :

: Studies on the heredlty of monoecism showed that the monoecious
Plants are varied female plants with homogenous gametes. Thus, the
P?noecists have all the advantages and disadvantages of the fenale
Plantg, A :

~ In 1953 we tried to breed also a nionoecious herip with a male
habit. The nale nonoecious forms would be important as profitable
?1brg plants and apart fron that as an interesting object for
Studying the heredity of sex. :
z oeo/zo
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/ We also looked fox male plants with a budding for seed. luhnke
found individuals wit} the characteristic desired in the hemp variety
_ "Dr.Schurig/ilarkee". /fter having found these we tried to fix the

- male monoecists. It aypeared that with an isolated fructification

and propagation of the male monoecists 50 % of their descendants
were always pure females and 50»%’males and male nonoacists. Ve
‘explained this phenomenon with the omission of the y-oosphere in

the male monoecists. I'ierks was able to support this theory by
reciprocal crosses between male and feriale monoecists and females,

Ve can succeed in breeding male monoecious hemp only if we
find nale monoecists, which form y-ocospheres, and if these
y=oospheres together vith the ye~pollen grains produce male
monoecists with horioge nous gametes.

Already in 1934 I began coping with the cultivation of hemp
with a high fibre content. Corresponding chemical (Schwarze and
v.Sengbusch) and micrcscopical (v.Sengbusch) sclection nethods for
recognizing a high fitre content were developed. By means of this
riethod we tried to alter the dioecious as well as the monocecious
hemp (Huhnke, Neuer, Schwarze, v.Sengbusch) in respect of a high:
fibre content during the years 1935 to 1945. \'e achieved an
increase of the fibre content from 12 to 16 %. The fibre-rich hemp
was destroyed in the var. i

Independent of us the team Dredemann, Garber coped with trials
of the same aim. This team achleved an increase of the fibre
content from 12 to 24 5. In 1951 we associated with this team. It
appeared that DBredemarn's fibre-rich hemp still showed deficiencies
for the practical groving (little produce of straw, early maturity).

~ It was to be triec to combine the high fibre content with late
naturity and high procuce of straw. By means of a nethod developed
by us we found out during these %rials that the primary part of
fibre in the total filtre is relatively little in the fibre-rich
Bredemann~hemp (40 %). Desired, however, is the highest part
possible of the primaiy fibre (primary fibre = long fibre;
secondary fibre = shoirt fibre).

. The XItalian hemp ¢f high quaiity is marked by a high content
of primary fibre (80 %). By neans of corresponding methods for
inspecting the content of primary fibre, the quality and the late
naturity a primary-filre-~rich, monoecious (Fibrimon) and a %
prinary-fibre-rich dicecious henp (Fibridia) was bred. Today
Fibrimon is used for the production of fibre and paper in France
and Poland, whereas Fibridia continuously gains ground in Italy.

It became evident that the cultivation of hemp as a fibre
Plant considerably decreased. The fact that the whole crops of the
hemp as well as of the flax and jute has to be transported and
Prepared in several wcrking phases seems to be the reason for that.
»The fibrous bast plants are being outmatched by the cotton; because
With cotton only the fibres are harvested and prepared. It is just
Possible that all bast fibres have to give way to the easily to be
harvested cotton on actcount of the reasons nentioned above, .
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s It is a question of a selection process, which among the
- fibre plants prefers those, which make the most rational fibre
. production possible. / ;

B 2, Spinach (1937).

e The male individuals of the spinach spring up earlier than the

. female ones (sex diuorphism). The bLreeding of monoscious spinach

 (fenale monoecists) rules out the male types. i/e have bred three

- different feriale monoecious spinach varieties, a winter-, spring-
und surmer-spinach, : ;

It remains to be seen whether in spite of the difficulties in
. the seed production of monoecious spinach (elimination of -the .
. males before flowering) these varieties come true in the cultivation

13, Asparagus (1938).

The problem of sex and performance in the asparagus is a :
different one than in henp and spinach. The male asparagus plants
seen to be nore efficient than the female ones (in the female plants
a great part of the assimilates 1is deposited in the fruits and the
seed, whereas in the male plants they are stored as spare substance
underground). Ve as well as a nunber of researchers have found out
. the theoretical possibility of cultivating a pure male asparagus,
~ Male monoecists have to be looked for. After the self-pollination
- of the male monoecists theoretically yy-plants with homogenous gam=

etes, which are purely nale, could appear. If crossing pure
. females with yy-males the descendants are exclusively male indivi-
duals, : ;

'1:.0011edgues in Vageningen successfully coped with this problem
in the same way as pointad out before.

Above all we brought another problem of the asparagus into
prominence: the cultivatlon of an asparagus with white-remaining
.}tips.'This vhite-tipped asparagus makes a retrenchment of work
_ during the cropping possible. While up to now we have to cut the
, @sparagus under the grouad so that it remains white-tipped, we can
. Wait until the asparagus with white=remaining tips has pushed
- through the soil and Jutted out of the ground for about 1 cm. The
@sparagus with white-remaining tips is Jjust being tested.

We tried to alter the expression of sex in henp, spinach and -
. 88paragus. In all three 3pecies the fixing of the sex expression an
- Dot its recognition played the main part. One can see the sex
. 8Xpression "monoecism"; its fixing, however, requires a systematie
application of the genetlc knowledge. It was repeatedly tried %o
jPrOduce.monoecious varieties of hemp., BDut all trials failed as -
chﬂ F, of the monoecious formn always was diocecious. Only the -
gkﬂ@wledge of the genetics and the assumption tlhat the characteristic
- Monoecism" was recessive encouraged Neuer to look for moficecists
. 21 the next generation. 3y a systematic isolation of the monoecists
. "ound in the next genera:ions an increase of the monoecious part
ftuld be gradually achieved.

R
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E. Components (Inbreeding and Heteroais) of Vegetatively
Propagated Cross-Pollinated Plants {1922), :
~'The hreedinc of a aumber of cultivated plaants Is carried out
irically, This especially appliss to the berries, the atone and
ceous fruits as well as to a number of forsatry plants, b
eties, which have certain characteristics, are crossed with
other, After that individuals are selected from the nmost :
icient descendants in respect of 2 characteristic or a combinat=
- of characteristics, On this cccasion it becomes evldent that
ividuals with valuailzle characters are extremely rare and certain
hinations,of characters are hardly to ba founda

The reason for ‘that 13 that the starting naterial, as for
astance of the raspba*ries and strawberries, is leterozygote.
Iready in 1922 it was considered carrying out a systematic
ropagation in those cases by-inbreeding and recurrent selection :
ith regard to certain extreme characters. Thus, we would get inbred
ines, which are homoz rgote for each valuable chara»ter*eti that
to say components, - 1ith which we could systematically carr

t a combination breeling. We ars of the cpinion that thus we can
chieve certain combinitions of characteristics, 2s for instance

3 detachabiitty from the calyx nf the stravhewrry, the largse
itednsas and firmness of its frulits and their dark red colour,
oday we have not got 1 line yst shich is hamavygota fur the
etachabzlity fron the calys for instonce

\
It should not Le o’ breht dif;ical&ies tu dissolve the loas’
f vigor. by inbreeding, as with the crossing of two inbred lires
n effect of heterosis is to be expected. 0On account of ihe octo-
oidy of the CultiVQt’d strawberrcy, however, a honozygoiy can be
ained osnly very slowly. Therefore tlicse studies have to be
arried out in the sam: way with polyh&fluiusv that is to say on a
%trdploid level (Hondaimann) :

Apart fron the sys:enatic ”ovﬁination nf the charact@ristics

- components we could expect esp‘oiaﬁly efficlent gene combinations
heterosts effect ) ; ' »
As in 1927 the ent .re genetic: bavz besn attached to the
ecding research as a.plina scienxce (although already before,
1e genetics played an importaut sart in the cultivatio n), the
8olation of component; of certaia plant/varleties sspecially of
e long~lived, vegeta: ively\propagated plaiits should be included
) tlie breeding reseair:h and the sultivation today. Thus, a
Onsiderahle progress of effect ia nany cultivated varieties eould.
8 expected. - o Sl S : : -

F. Ganome llut.n'inn and Effar't (1938)

In 1938 I havefprOnuced a “Givas-*ye' ;y ‘meazns of colchicine

the research departinient of the F.v. Llochow~Petkus Ltd, in Petkus.
his rye is the starilig material of today's "Tetrarye" of the F.w.
how=Petlkus Ltd.., Th: tetraploid rye, howvever, has-s8till got a -
imbetr of disadvautaﬂ 3. It is less tilled and stiows more. sterility.
~standing resistance of the te*raploid rye is due tc .a littie
lering. *o etﬂhle 8 alks and ta the pnr?i«Y ~+e?*1?*y and with
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hat to the little weibht of the ears. The tetraploid rye shows
ruch higher weibht of l.000 grains than the diploid rye.

Ve tried to develop a diploid "Gigas-rye" on the genetic basis.
_~¢reat tillering and a better fertility can be expected with a
great stalk stability in the tetraploid rye. It is very intersting
that the weight of thousand grains of the diploid "Gigas-rye", that
‘wé have found, is similar to that of the diploid and not of the
%tetranloid rye.

e In order to be able to grow systematically tetraploid as well
' as diploid rye the "cabin method" was developed. Dy means of this
ethod the rye is cultivated with a long distance between the
ingle plants., A short time before flowering a judgement of the

zbit takes place and af'ter that the different rye foris are planted
ir pots and isolated in groups. Thus we succeeded in cultivating

) | in comparing them with regard to their

- The question in this connection is, if a high effect can be

| chieved only by increasing the assimilation surface. Ve have tq

. onsider the possibility that by a one-sided enlargement of the
¢gimilation apparatus ihe effective capacity of the storing organ
:n be even decreased. The effect of a cultivated plant will
always be a question of achieving a maxinum effect of the storing
Jrgan.

;T‘ The tetraploid rye is an exanple for the formation of a new
foye variety Ly genone mtation, and with taht the variety of the
™ naterial has been erlarged.

' VI. Practical Results.

A, Dreeding Results: Plants

% S Lupinao

In the Lupinus lutervs we found alkaloid-free nutants (voSen
husch) mutants the seecs of which are soft-coated (v.Sengbusch
“which have a rapid youtl developmnent (v.Sengbusch) non-shattering

*Pnd {v.Sengbusch, Zirmermann) and white seeds (v.Sengbusch,
whiJuitter) :

e carried out a corbipation oi' these characteristics, which
lrst were found in single plants. The first alkaloid-free forn
Y Lupinus luteus was called "v.Sengbuschs gelbe Miincheberger

A

Grilnfutter-Siieslupine".,

- In the Lupinus angustifolius we found alkaloid-free mutants
¥sSengbusch), mutants with soft-coated seeds (v.Sengbusch) and
ardly, shattering pods (v.Sengbusch, Zimmermann). The first
lkaloid=-free form of Lupinus angustifolius was called "v.Sengbuschs
laue Miincheberger Griinfutter-Siisslupine”.
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d been left\in Huncheherg seemed to ‘be efficient for practice.
~the otlhier hand there are breeders at’ home and ahroad. who

ﬁctively Cladosporium-fulvum-resistant.
50 IIenp. = e

ve aeveloped dioecious and nonoecious fibre-rich varieties.
breeding and growing of which is continued in France (Fibrimon)
;d Italy (Pibridia) - (Iuhnke, Neuer, v ,Sengbusch) ; :

6 51) i.nach %

; ,e bred three rionoecious spinach varieties (winter-, spring=, -
nmnrmapinach) = (v.S enbhuschgo From these three varieties the
riety "V\/isemona" has teen licensed by the BDundessortenamt

tate derartment for plant varieties). The firm of Sperling,
unehurg,'traffics in tris varietye : :

-

7. Asparagus.

} Je cultivated an -asparagus variety. the tips of which remain -
ite. Apart fron that this variety has the advantage that it can
harvested with only a little expenditure of hand-labour :
.Sengbusch), This variety is Jjust being in its first ‘phase of

opagation anu in its first cultivation in pructice,/;

8J.Strawberrtes.‘  LRk ?‘

- Ve produced a huﬂher of varieties; which all'havebspeciaily"
luable characteristics for the preserving with low temperatures: -
16A 29 (an). SENGA 146 (an) sl : e

- SENGA PRECOSA ripens earlier than all the other early maturing i
rietiaso . e : : : ‘

&

: SENGA SENGANA (DBP) is a very profitable Vﬁriety that is
a0le. It 1s a first quality strawberry and a good slipping :
riety. It is a universal variety which has become very popular
over northern Luropeq :
,Dp Breeding Results:—Animals:

U RAbbRES et e P

For,the*selectioﬁ~of mediuds.'which decrease the‘endogenous_

Senbbusch, Timmernann) 5

C. Plant Breeding: Machinea. g 7 4 :
' 1. Single Plant- Thresher.’ ok RAGRR 4,1..,,:_,, ’ o

Ve eonstructed a single plant thresher for the overcoming of a .
erically vast material of 1nd1vidua1 plantso

N
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2. Special Seed Cleaning lachine, (Steigéichtér)

Ve developed a special machine for cleaning seeds (v.Sengbusch,
zimmermann).thgt proved a success in the practice of breeding.

3. Speclal Scale for the Starch Deternination in the Potato.
(stirkewaage)

e constructed a special scale, by neans of which we can de-
termnine the starch content in the potatoes of the breeding material
(lleimerdinger, v.Sencbusch). The scale is being constructed by the
central workshop of the Max-PlanckeGeseéllschiaft.

k., Special Sorting Machine for Peas. (Erbsenlschtemaschine)

We constructed a special micromachine for sorting peas that
makes 1t possible to sort out entire strains of peas in thelr green
state (Fuchs, v.Sengbusch). SR oo ‘

D. Mechanization of the Strawberry Cultivation.

e were able to complete the riechanization of the strawberry
cultivation. The strawberry plants are lifted with a remodelled '
potato digger. They are planted in pilece-work with a planting nmachine,
lhioed by a mechanical hoe (during tlhe first year with a hoeing machine
that can be steered, in the following years with a hoeing machine
that is firnly connected to the tractor). ianuring and plant
protection are also carried out by machines. The water supply in
case of dry climates is guaranteed by means of sprinkler irrigation.

The hand-labhour left, is merely the hoeing'between the rows
and the picking of the fruits (lluhnke, Mellenthin, v.Sengbusch).

In this way thie running of a farm-like strawberry planting is
pursued in Schleswig-llolstein. :

'E. Methods for Recognizing Characters.

Ve first developed methods, by means of which we are able to
-nake invisihle characteristics visible as for instance the
. shattering of the lupin pods (v.Sengbusch), the soft coatedness
;0f .the lupin seeds (v.Sengiusch), the splitting of tomatoes
v.Sengbusch), the Cladosporium~fulvun-resistance of the tomatoes
v.Sengbusch), the suitablity of the strawberries for freezing
v.Sengbusch). T SR
Furthermore we developed "quick-enough-methods" for recognizing
invisible characters, such as the alkaloid content (v.Sengbusch),
the albumen content (Schwarze, v.Sengbusch), the oil content
v.Sengbusch), the total fibre content (Bredemann, Garber, Huhnke,
Schwarze, v.Sengbusch), the content of primary fibre (Huhnke, v.
Sengbusch), the total content of saccharin and the. content in
8pecial sugars (Jordan, v.Sengbusch), the total content of acid
and the content in special acids (Jordan, v.Sengbusch), the
oxalates (Droziiki, v.Sengbusech). = w .
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- The-corresponding rethods have been. SucceaSTUllY’applied in
cultivation of . 1ur1ns, tobacco,“ s :

Ve’ developedﬁa~nebx7 f“::':Lspawning mushrocﬁ'cultures with
ive mvcelium (Active Mycelium . Spawning ubthod}- By means of - .
’his nethod we’ are ab¢e to reduce the v awing time sf the mushrnom

: -ePor the'dissolut101 of;renal stores in the hidney'the solvent
rotisen .8 was develapede (Titripae ’III * triethanolam*ne)'»,
»Brozinskig,ﬂiedieck, :

Z fbfadderjcarcinomae witi stalﬂs~“e 
devexoped a nylon appa:atus with‘a;loop~~ 5

& R

‘2sn,order to make an export\of Lﬁpinus atbus
fortugul to Germanj and ‘other’ countrieS"

“sweet 1up'né and to the particulaf >
'“*hOut Go._hectares (148,3 acres) hqve been-cultid;
v 6onperation;vith Parques'de*
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»Almeida, Esta@ao Agrou&mica N ional Lisbon,

b) Honoecious hemn: Cooperation with M. Nicot, F%dération
Nationaie des Precductrurs de Chanvra, France. M.Nicot ‘breeds
monoecious fibre-iich hemp. (Fibrimon) in France. The ‘breeding

" gtation is situated nijar Bayonne, the propagation s carried out

, at the Lloire, whereas the cultlvated areas serving the production,

“is situated in the Sarth e-rmgiona The factoxy prooucing the
callulose is in Vivoin, . ,

: c¢) Divecious herip: Cooperation with Dr.Allavana, Consorzio

. Nazionale Produttori lanapa, Italy. Near Parma dioecious fibre-
rich heiip 1s being cuhtxva 2d as a svbstitute 3or the flbreopoor

Carmagno 1. &=ilenp . . ,

. Snnﬁ'uuﬁred L ctaras have beon enlt;wafed wvith Pibranon in ,
Trance snd with kihriﬂia in Italy in the vear 126o. Ve hope %o make
the cultivation prnfi.ablc 1¢dtn by eonve-tin “to flbre-r*ch henp’

varietie in %hese co utrieso ' o

VITI. Gnnuequencé of “‘he Examnl; «f nzpediug "Swsat Lupin"

‘Ths wreooﬁnL of srzet 1upvns thet s to.-say ihe “0up1~t9
- sbolitisn of undesirved substuances LUy breeding work lad to the
'ﬁealingfwith ainilaf veruhlemns, walcl huve heen succassfully
sOIVEu§ teo, Thug, in the U.S.A. for instance o ¢rmacrine=frese and
S owith @hat a Bu chava g uver free fronm biiieo principls. In liolland
- & ecazunber was cule¢ivited, the fruiis of which as well as its,
entire stem- and 3ea»«qupdracus are comprlately free from bitter
priunciple. Purthermor: a chisory was bred al:co pracﬁically'frad\-
from hivter p*inc’“*e This apperently caised thz inerexas in the
" sale of ehicory. . S ~ S S

, , L o .

| IX. Uatversality of tie Mrtifiﬂial Selcetiou and xvflvnxce on the
Po v‘;biui 1as asa Sdsia for tie Pfabresao(' ’

L
Ve are attemptﬁng to lav the,mekhodical foundations for the
- lacrease of effect, This iréroasy of effect ran be achieved the -
_onore according to nlaic the taettec we kmou the conformity. with - L
‘natural lew, whieh leade te the im craase of effaret in the cqlti*a~ed
Plant, . . s T ; - T .

Wath regard te thﬁs 1 have cﬂtrird ‘out aiudiﬁsg by nmeans. of
whish .. found cut tian stly tne artificiul gelection and second-
1y the aystenatic ﬁﬂtdﬁihh of tha plant material ure the prere-
- quisites for the iacraase of pertrrr'nree The progross in respect
o of finding new jiethiod: takes plavre 'n the swme conformity with -
.the naturdl law of the rtiiicial snleﬂtion and £in2 inf‘udHCﬁ on
. the wvariety., :

_ Let us +ake tlie a i 4o cu;ti ‘ate an ﬂlxalnidwf“ee lupin as

~ example, Iif this case the preliminary aim is to find-2 uethod, by
- means of which we can test a great number of ivpiﬁsxief their .
.. alkalodid content. Vitl this the segcond prelininary alm would bLe
‘,to find a netitod, by neans of which we can in return find the

”etﬁod wdr thie detwrngnatiﬂw oi alkaloids; that 18 %o’ say o nethod |

P B
- - -

e £
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for the selection of the deternination nethod for the- lhaloid
. ¢content. For this purpcse we chose from the fullness of
posgibilities and undex consideraiions two plant varie%ies, both
-gf which had an equally ‘high albunien content, One of the two
plants, howeverg had ‘a high alkalcid content ‘whereas the other o
,planf had a low one° Tle lupin and the soja bean meet these require-/ﬁ
centse oo : ~ S : : E
Thusu tnc ncthod for the selection of a suitable ﬁetermination\ S
;nethod for the alhaloid content wis obtained ‘Frou. the variety of - .
“determination methods for the alkesloid content we chose that, which /
‘showed a:clegar distinction betweer. those two plant varieties. In
further steps we selected those- ccnditionsp which make it possible t«
carry out a great nunber of tests by means of the selected deternine
ation rotliod - for alkaloid content, The metliod- for ‘the selection
,'of tbe aahaloid-free lupins was?nct usad until the 1ast stepo e

: Tﬁe same process is. repaated cver: Jnd over again fron step tp
-~ step: first we look for = method, whicik leads to the selection of .
- {he riethod or forn &eaired.vNo+ urtil the we select the objects,;~
: aesired by neans o7 t%is methocu D - ef: R ’
o In all cases we can either use the drtifxuia; salection of/ :
\dlre dy existing and. well=known pcssibilitic«s9 or wea try to. influpnce
the conhinatlon and tne kind of treue possibili**eso S EERE
Lith the alscov;ry af t!e fact for 1nstan"9 that the earth is
4 globe, this 1is one of the pogsibilities, man can’ indglne, In ,
;these pGSQibilitieS an artificial selestion has bheen varried outo e
The sane principle underlies alil’ inventions. Man in his B ~
\Gonsiderations creates oossibilifies, one of which he -ricks outo
-If for instance: on th: vasis -of the cul tural situation there is
'+hn request to Join two pleces of cloth not by ‘buttona but.
continuwllg, there’ are- “loubtlessly’ Varicus possibilities for i
servinb this purpoueo Tie selecticn of the. zip=fastener consists L
-of beinyg selected from a nunber of realizable and”’ non—rea’izable '
) noasi»ilitios as the ons that meeua the atm. . - - -,

s

.

-

“The artificial sﬂle~tion in uoﬂbinatian with the influence -,
“on’ the naterizl of the Individuals respectively variants as well as
*h&'drtiflciul selcctiox of the 1ntel‘ectua1 creation of . S
" possibilities are the basis fer the r“ouroas in: vany fields of e
X[SOi"nce, technic and ec)ncmye_l.  'A ) ‘ 4,,f A R

‘ The assuﬁpfion that th= probress takes plqce 1fter the schana'j
. deseribed does not sean that ‘the progress comes up automatically.-
“Mau stands. bhéhind every step. With tlie first. sten he has to realime e
the cultural situafion,,with ‘the second. step he lhas to seﬁ the o
“aim on the basis of the cultural situation, which in’ xeturn can -
- Come true on the basis of the specific-cultural, aituationo/ne has to -
be capable of Judging tiie methods, by means of whicli he can , o
. Tecognize forms, which 1neet the ain desired, Furthermore lie has to
be capable of achieving systenatically the Varietyv if the naterial
~to be selncbed fron can be altered, whether by increx s*ng the -
Variety o plants of an*aals or by creating purely ﬂn*ellectual
TUSsibflitieso R L ‘ : ‘ .
) 0'00/3@, o
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. Ve are used to regarding these intellectual possibilities as
jdeas. In many cases the entire progress takes place in the brains
of nan. The judgernent of the starting situation as well as the aim,
the selection nethod, the possibilities, from which one is
gelected, and the application of the method on the variety proceed
intellectually. The human brains act as method for recognizing
characteristics and as creator of the variety.

Finally I should like to point out that above all a selection
of man takes place, who is capable of contributing to the progress
in certain fields, wlilch can take place after a certain schema Lut
pot without support of rian, : . ,

The development of our cultural life is sure to be essentially
influenced by the reciprocal effect between the environment
created by man, which is a product of the natural active and
artificial selection, aml men, which are subjectéd to the
selection by the enviromaent culture.
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