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I, PREFACE , 

At the beGinuing of scientific studies there are concrete 
problems as a rule » which have to be solved^ 1924 and I 9 2 7 X 
got in touch vlth the problem of breeding lupins free from alk-'^nfd^? 
I worked out the methodical assumptions for the selection of 
alkaloid'-ifree lupins g end by means of this method I started the 
selectiono Irinediately after this first result I eliminated ot^-- -
negative qualities of the lupins^ too, and that first in tlie f 
recognizing qualities• After that the methods were ai)plicatecl aa^u 
the aims desired were reached., 

Lateron I have developed otlier methods for recognizing invisible 
qualities (albumen, oil, total fibre, primary fibre^ secondary 
fibre, saccharin, acldç etco)o Considering the rarity of the 
individuals with the qualities striven for the chief characteristics' 
of all these Methods w^s the quickness, respectively the sufficient 
quickness** as we call it todr.y (»*quick-enou^ih-method*') « 

A lot of other problems were dealt %vith besides « Met were stuck 
in a lot of work and were "looking up" at the problems from below g 
if expressing it figuretively^ 

Today I, 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 possible to find 
out the conformity with natural law, on the basis of which a 
progress in the cultivetion research can be achieved » 

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

IIo GENERAL 
Ac Natural Selection^ Natural Active Selection^ Artificial 

Selection, Breeding, Scientific Studies and Progress 

A selection is given if from a bigger heterogenous material of 
individuals or also of concrete or abstract possibilities and 
variants those v/ith certain cualities are singled out p 

The seperation in; the natural selection takes place without the 
will or the planning of mano The wild guDwn plants fcr instance are 
selected by the "environment Nature"o The geographic situation^ 
climate and soil effect that only individuals %vith certain 
qualities survive or that they are at least favoured, A natural 
selection can also take place in the enviroîiment culture created 
by man« Thus^ bacteria for instance are subjected to a selection 
in the "environment Culture" (antibiotica), and certain antibiotica-
ï^esistant forms can rem a in a 



Haii, too 9 is subjected to a continual natural selection in the 
''environment Culture", Artists, sclent tsts« merchant s, peoj^le of 
all professions I, who are not up to the vocational competition, are 
eliminated from their line of profession. 

X '-̂ ^ <̂"̂- ^^'^ ciiat wxth man (coittrary to i>laut and beast) in 
addition to the natural passive selection a natural active 
selection takes place and that the latter is evoked by the inter*-
vention of the environmento Tho nat iral active selection is an 
essential leading principle of tho ::ultural progress c It can result 
in a positive as well as in a negative direction^* 

The artificial selection is gulled in its direction by man, and 
on account of that it starts from a certain basis of the specifIc 
culture 0r of a period of this cult ireo Supposing the development 
of the aeroplane is the cultural siiuation« According to the 
development man wants pilots with certain physical^ intellectual 
and character qualities3 He develoivs methods in order to be able 
to recognijBe people with these quallirles required |» and he exaiiilnes 
he existing heterogenous material >f man by means of these methodse 

Consequently the artificial selection consists of the cultural 
starting position^, whicli has to be judi^ed by man; the aim, which 
is set by man on the basis of the s:arting jjosition firstly with 
regard to the necessity and second 1 to the realizability; the 
development of the method for recog lizing the qualities by man; 
the erristence of the heterogenous material of individuals; the 
apj>lication of the metliod of recognition to the hetero enous mater'ial 
of individualso 

Tlie artificial selection in i>la;it and animal leads up to 
bx^eeding it; the material of individuals is not regarded to be 
unchangeable and influence is taken on this material by means of the 
genetics 3 One can increase tlie mutability, one can systei lat ically 
produce certain combinations^ and oie can secure the stability 
of the form desired* 

Not only in the breeding of plaits and animals one takes in
fluence on the variety respectively tlie coni)osltion of the 
material, but also in the pharmacy for instance one can by means 
of tlie chemistry combine the material to be examineiJe of \/hich 
one expects certain qualitiesc 

A publisher of newspapers can dj the same by varying the 
headlines of liis newspaper in size^ colour and contents and thus^ 
takes up an artificial selection of this variant from these 
possibilities 0 wliich increases the sale of his newspapero In this 
case the starting position is: a certain edition; the aims an 
increase of the edition; the methodj the measuring of the edition; 
the materials the different variations in respect of the contents 
and the representation; the artificial selection itselfs the 
application of tlie method for recoglizing tlie variantSo Or a 
young girl notices that her overcoal: is worn oute On tills basis 
he aim "new overcoat" is set ̂  This aim is realisable as she has 
,ot tl>e money necessary for tlie pur^^hase at liand and as tliere are 
coats of various styles offered^ lie r body supports her in finding 
the method for recognizing the rigli: ovex^coat (apart from that, 
questions of taste are important) o '̂ roia the variety of ready-made 



• 5 • 

nodels she choaes the coat that ftta her by trying cn^ In this 
case the industry takes the part of the cJiemistry or of the 
genetics by producing a great variety, v/hlcJj is directed by the 
fasliion dosigner« 

B. Wild Grown and Cultivated Plants• 

1* Genetic history of the cultivated plants* 

Tiie significance of the selection for the creatloai of 
cultivated plants* 

The wild grown plants in the "environment Nature" are subjected 
to a natural selection* \ilien nan made his appearance he began 
with the selectioji of plant varieties on tJie basis of his cultural 
situation. The aim was to find species of plants, which could 
provide for their needs. 

Tlie 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 under the influence of 
selection by nature* 

After the invention of the plougli and other preregnisites for 
the agricultural botany (cultivation) he began with the selection 
of cultivatable profitable species from the selected crops 
varieties* 

At the moment of taking into culture these cultivated selected 
crops varieties still show the cliaracteriatics of the wild grown 
plants* The culture itself gives a protection against tlie abolition 
by the conditions dominating in nature* Mutants can survive, which 
would have betm eliminated by the "environment Nature"* Thus, 
quite naturdlly those forms are favoured, which are most suitable 
for cultivation and propagationo The product of this natural 
selection in the "environment Culture" are our "country-varieties'\ 

Prom the development of our civilized life (increase of popu-
lationt 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 var^ one can set the aim not only to 
search for species of sacchariferous plants but also to achieve 
within the sacchariferoue species an increase of saccharin content 
by artificial selection and Isolated propagation of especially 
saccharlnTich individuals* 

This required not only the potentiality (method) of 
recognizii^; individuals with certain qualities, but also the 
possibility to Influence tlie material of plants in this way that 
the individuals with certain qualities can be expected in the 
loaterlol* 
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The products of this evolution "directed by nan", as Vavilov 
says, are tlie hlch-bred lines* Already before the discovery of 
the theory of heredity there ivas vithout any doubts a directed 
breeding, and the change from tlie natural selection in the 
"environment Culture" (country-varieties) to the cultivation 
(high-^bred lines) is almost indeterminable o 

f 
There are several hundred species of lupins on the earth* 

From them the Lupinus albus in the I lediterranean area and the 
Lupinus Mutabilis in Soutlicunerica have been selected as "selected 
crops varieties" and lateron as cultivated species* ./ithout any 
doubts both species originate fron wild forme, which had shattering 
pods and hard-coated seed* 13y taking then 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* 
Ivliile the uncultivated wild plants are subjected to a negative 
selection in respect of shattering and hard-coated seed, they 
stood under tîje conditions of the "environilent Culture" in a 
positive selection in respect of non-shattering and soft-coatedness* 

All lupin varieties, even these two, have a high alkaloid 
content* Also the "country-varieties" of these two lupin species 
which are cultivated nowadays, are bitter and poisonous and can 
only be used as an article of food for nan after it has been 
artificially freed from the alkaloids* There is no natural 
selection In respect of alkaloid-free so that this characteristic 
of the wild grown form can't automatically vanlsl: under the 
conditions of culture* 

2 p Tlie "sweet lupin" as example for the directed 
evolution of cultivated plants from v;ild plants (192?) 

Tlie cultural situation of the lupins, that we had to face 
in the twentieth of our century, was as follows: there were two 
useful species of lupins in the Mediterranean area and Southaraerica, 
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 species were bitter and 
poisonous on account of their high alkaloid contents 

During the course of the last century light, acid soils, on 
which practically only rye and potatoes grow, were more and more 
cultivated in Pomerania and in the March Brandenburg• 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* Tlierefore one searched for suitable varieties of 
leguminosas 0 Lupinus luteus auul Lupinus angustifolius were taken 
into cultureo 
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The actual selection of the varieties took place sonetlmes in the 
middle of tlie 19th century. Dot/i species were used as lupins for 
green manuring and for green foragSo At the end of the 3 9th 
century, after the frequent appearance of lupinosis the feeding 
with lupins was given upo In th* twentieth an association for the 
promotion of the lupin cultivation (Notling^ Brams and others) 
was constituted, wliich especially dealt with the question of the 
lupin cultivation on light soils and their utilization, 

A number of research workers, the first one was von Rumker in 
1913 9 realized the necessity an̂ i possibility of cultivating 
alkaloid-free lupins* Especially Prianischnikow pointed out in 
192^ that the selection could only be successful if a great number 
of individuals was testedo I emphazise this because the "Handbuch 
der Pflanzenzuchtung" has publiihed irritating descriptions by 
Ilackbarth and Troll in this connection« 

The experiisents which Roemer 1^1916)0 Prianisiinikow (l924) and 
others carried out in this direotion 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 wei"e not "quick-enou^jh" metlmds^ as we call them 
nowadaysB 

Since 1927 I have developed 'quick-enough" methods for the 
selection of following characte;*istlcss freedom from alkaloids, 
non-shattering i>ods^ non-breakiiig-of f pods ̂  soft <«ce at edness and 
rai>id youth development o 

By means of these netliods we found in the "counti^y'-varieties** 
of Lupines luteus and Lupinus angustifoliufs individuals i/hich 
•cere alkaloldfree, had non-shat ;ering pods, a rapid youth 
development and showed a white ueedcoat colouro 

After the discovery of these mutants with certain characteristics 
a combination of the valuable cliaracteristios was carried outo Tiie 
problem of the non-shattering pods in the Lupinus angustifolius0 
and of tiie non-breaking-off podii in the Lupixius luteus and the 
Lui)inus angustifolius remained unsolved« 

Xviniadiately after the discovery of the sweet lupin I have 
carried out the first experimeni s on mice and rabbits in respect of 
th^ untoxic properties of the sweet lupin^ In the twentieth an/' 
later a great number of scientists has ascertaint^d the compati-' 
bility^ the easy digestibility and the high biological value of 
the lupin and esi>ecially of the lupin albumeno 

The name "sweet lupin" that \ e originally introduced as a 
collective name for all the alkaloid-fx^ee forms of all lui>in 
varieties was registered by the "Saatgutcrzeugergemeinschaft" as 
M trade-marke Sweet lupins of 01 her growers may rot be called 
"sweet lupins"9 even if they comprehend the sane gene of alkaloid-
:?reedom9 as for inatance those cf the Dutch colleagueSo I mention 
this because I want to make an ippeal to the present patentees 
of the trade-mark to release th< name "sweet lupin" as a definition 
of all alkaloid«>free forms of tl e different lupin varietiese> 

0 0 0 /8 



Tlie studies show that it l» post^ihlt» to carry out a planned 
change of a wild grown fon> into a cultivated forti in a very sho 
tirie by neans of tî.e n o d e m breeding research *. 

In 1937 the then director of the institute at Iliincheberg mad 
me leave and with tîiut thh work oi* ny life<» Hie break In the 
continuity of my lupin stufiies led to a practical loss of my ant 
material of Lupinus ;nlbustLrUplaus tiutabills and Lupinus perennl 

The sveet lupin beca»te a playball of personal• economical aii 
political InterestSt what prejudiced considerably its general de 
veloiMient. îiverybody thought he could r.ial<4i a deal vith such a 
new bred plants and everybody neglected the fact that the creati( 
of a nev bred plant lays the obligation on the institutev the 
coirierclal life and also on the state to talce care that it is no 
inperllled by impertinent Interests Imiiedlately after Its dlscovi 

It would have been more significant If all Interested person 
at hone and abroad could have taken part In helping with tbe 
breeding plan» the growing^ the propagation and vltli the intro
duction of the new cultivated plant* 

In spite of all difficulties it is being veil developed toda^ 
In those countries In vhlcli It could be antochtbonous ao tor 
Instance In rolando ulilte Uussla and Portugal* 

In this passage t would like to mention a curiosity which ii 
connected with the discovery of the sveet Xupin and this examplo 
of nutation from the the wild to the cultivated plant* In a 
forestry Journal tJie breeding of sweet lupins was described a« 
follows; "The cultivator sat down at the border of a field and 
observed the behaviour of the rabblts*» If rabbits started eating 
lupin plant which they noiiially refuse the cultivator retrieved 
the plant from then and propagated tlieia* It was found out that 
these plants were alkalold-freo plant s 

3« The accompllslJineiit of the change from the wild gtliirli 
to the cultivated fort.i In our present cultivated plaiiti 

Our present cultivated plnnts have been subjeoted to a»i 
intensive natural and artificial selection in respect Of illOlf̂  
growth value and their effloiency* Dut quite o Auniber of ttiëm hm 
still got characteristics of wild grovn forittOt vliioh d«f>fOèlàt« 
considerably th^ir cultivation voliye and efficleiicy* t^tuOi tho 
tobaoeo fot àn̂ tofetr̂ e plrotíuî és hloesoiiÉ and êoed^ aitlioiisti «rë oui) 
«illâji* Itn t^a#ei^ 

féf 0 ëô#lMét# «fi^ijtt of ttîo tobooeo itlto o oiilll#àtiNi fft«ftl 
Il venid lié A4i^e«i$ary tô grOi^ It as s follagè ploiité ffio Ahdf%s<li 
réJñüi of Ih^ lobaodo ú^éH not blaoti In the surüof Of Ofiî  iotlltidêi 
til» àoôd |it^ffietton átHi tlie propagéeioiié tiOwoirei^é Hou loko pioêo 
iiMtfè» t^ût%mu$ ooiidillono that imiro boon fiMdiMOtf oirèlfièiolit̂  
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Hemp and spinach are dioecious plants^ the efficiency of which is 
depreciated by the dimorphism cf seXo In both plants the 
accomplishment of becominc a cultivated plant failed, that is to 
say the breeding of monoecious fon iso 

Apart from that tlie fibre content of the hemp was up to now 
Just as lo\v̂  as that of the wile fonuo Tlierefore the hemp lacked 
even in two steps of cliange: mcnoecy and fibre-richness<, 

The unwanted blue-colourin(^^ of the asparagus is also to be 
regarded as a requisite of tlie \/ild grown forma 

In tlie two old^ cultivated plants Lupinus albus and Lupinus 
mutabilis it xfos the high alkaloid content^ which had to be 
overcome in oixier to carr>' out a coiii>lete change into a cultivated 
}>lant <, 

\»'hnt we shoved by a few examples applies also for a lot of other 
cultivated plants. • 

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

I thoroughly considered^ if the primitive human is able to 
alter the plants he utilizes ir. every direction he wants tOc. In 
regard of food^plants I came tc the following conclusion: there «are 
apart from the edible plant varieties plants with an uni)leasant 
flavour^ plants \/ith a bad dietetic effect and plants^ which 
contain podson? The alkaloids of tbe lupins have to be reckoned 
among the poison. From the fact that during the culture of many 
a thousand years man did not succeed in producing alkaloid-free 
lupins and from other examples the conclusion has to be drawn that 
the primitive human is not able to elii:iinate tlie characteristics 
"dietetically unf avoutd)le" and '*i)oisonous"-

On the other hand I suppose that the primitive human was able 
for instance to carry out a positive selection in respect of 
pleasant flavour from the vegetatlvely propagated^ non-polsonpue 
but bad tasting fruit vci^rlet ies; because he could repeatedly test 
the fruits of the seedling upon flavour and quality and multiply 
those which appealed to him mosto 

5o Transmission of valuable qualities of the wild form 
to the cultivated form (1926)o 

In 1926 I started transmitting valuable qualities of a wild 
form to the cultivated form^ Socale montanum^ a wild grown species 
of rye 9 is perennialo We were to try to transmit the perennial 
character to the cultivated form and to testg If the perennial 
rye could be of any Importance for fodder purposeso 

The first crosses of wild grown and cultivated rye were 
produced in the summer of 192?» the 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 

Q o o/lO 



for cultivation research was established I handed riy rye material 
over to the rye department for beinc continued in its cultivationo 
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 fragile rachis, possibly resistant to mildew and brown 
rust, has a very fair chance as forage rye. 

Parallel experiments I have carried out with tomatoesc In 1^29 
I took over the crossbreeding progenies of different wild grown 
and cultivated tomatoes, which Ilanna Becker produced. I found out 
that the wild form Solanum racemigerum had a number of valuable 
qualities. It is early mature and resistant to Cladosporium fulvum; 
apart from that it has genes for non-bursting and non^failing-off 
fruits. I was able to Isolate specially early ripening and 
Cladosporium-fulvum-resistant individuals from the cross-progenies, 
and other plants, the fruits of which have got an especially 
pleasant flavour and do neither burst nor fall off. 

The difficulty in the combination of valuable qualities of the 
Solanum racemigerum with those of the cultivated tomato was that 
the size of the ftnilts apparently is directed by polygenes, and 
in the Pg under the limited number of a few thousand specimen there 
did not one individual occur with normally sised fruits. The final 
combination could only be succesiful by back-crossing with the 
cultivated form, as lîAPPERT has repeatedly pointed out. 

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

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

6 0 Economical fundamentals of plant improvement breeding 
work - private and run by state (1937)« 

The breeding work in Germany is done by private breeders with 
the various cultivated plants on a differently large scale. An 
attempt was made to find out the 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 talces place, if oneself produce's seeds or plants or if 
it has to be bought, how big the cultivated area is, how the 
relation between the test v/eight of thousand grains and the price 
of the seed per kg is, hon quick the gradual abolition takes 
place. 

All these questions are subjected to a systematic examlnatlono 
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Already nov ve can draw a few final conclusiouB: the expenditure of 
work and with that the expense of money, which la necessary 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* Uerriea. fruit and forestry 
plants belong to those varieties, which are not bredc Prom the 
politically economical point of view an Intensive breeding work 
also with these plants is required. 

Another disadvantageous consequence la that an undesired disraip-
tion takes place9 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 
modern plant breeding with the specialists necessary. 

The extent of private br*eoding in the individual cultivated 
varieties depends furthermore on how far the intellectual i^rojierty 
in the cultivations is protected. In Germany there is a legal 
protection of a few varieties, of others not ̂  For tlie varieties 
legally not protected one can obtain a protection by the trade
mark or in certain cases a protection of patents* There are also 
plant varieties the protection of which lies in the way of 
propagation. 

It is desirable that the protection of the intellectual 
property in all cultivated })lants was realizable., 

The data of the private cultivation indicate the possibility 
to complement tlie private breeding by breeding run by state o 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 is necessary. 

III. Aim on the Basis of the Cultural Conditionso 

At the beginning of my 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 establisJiment of cultivation. 

In 1942 the start was made to build up an Industry of freezing 
and refrigeration machines in Germany. But most of the vegetable 
varieties, berries and especially the strawberries turned out to 
be unsuitable for this new preserving method, Therefare I suggested 
to breed a special strawberry species, the fruits of which can be 
preserved easily, that is to say fruits, which donot lose colour, 
shape, consistency and flavour after freezing and remitingo In 194? 

0 . 0/12 
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fc..ie fi.íjt- sti*ai/> species fer© et' rinancial 
^uppcr^ of the x ^jeration .ndustr^ ^^^eratlon 
idustrj' was shut f own because of the acoiiomical situation^ 
lere wrs no need xiy more fo • especially valuable qualities of 
irawb^rry varieti S o This ex imple shovjs the dependence of the 

establishment and ork of the breeding on the specific "cultural** 
conditions «> 

After that we trrned to au intense cultivation of strawberry 
varí which hive an expanded growing* and utilization purposoo 
The it of thcsir studies wis the variety "SEííGA SBNGAKA" which 
has ¿ ^icriopoly as ¿. midseason variety not only in Germany but 
also in most of th ' European ooantriei^ 5 

It is practical y the only strawberry variety v/hich is arable 
tí nat is to say v/hit h can be i^ricult^trally" cultivated on a large 
scale, and th^ fru ts of whicis ara preferred today to all other 
var'ietitiSo 

Ao Production o * Crops Ind jpendent of tbe Soil (193?) o 

Kushroomso 

In fhe whole wo:'id the problem 1̂  !g di? d whether the 
increaive in t' illation would cau¿¿t a shortage of foodo One 
groui> contend^* the produîîtion would keep np with the increasing 
want I the other gr* up is conv jat̂ ed that tUis %^ouid be impossible 
1 the long runo Ï dependent •>f these theoretical discussions a 

aobili ; tiion Of .oil-independent production of vl^>*^^ls of algaa 
apaî  m those ol the agrie ilture^ horticulture c shing was 
starteú in many pi .ces (espec ally in Jai)an9 the U*:3oAo, but also 
in G^r • 

Flri!¿l we c» ith in a p, elimina^L'y phas^? with the :oblem of 
muflroom > c i ota bispor i Lge « 9 which already was a cultivated 

plant, 

Theacy works sta t with f̂ tû  /lug the nutrition and biology 01 
the mufJ room and w th tho que tiovi of i:ho practical growing and they 
end J:ÎI rgauizBi cultivât 1 rxo A few results pould be achieveds 
Me hev aloped ethodSç by means ^ ' hlch we can stimulate the 
spores ^crminai:' more eoncntrate tian m ier normal conditions 
(Breileîifeld) . It 1 as found o t that the oiicroorganisms of the 
cover! -JII ara ost likely tlio reason for tha formation of 
fruits .3 of th'i mushroom linger) o 

We bave developv d a new in cal at ion method for the actual 
growing (Active iycelium)^ by uaans of which the vegetation period 
can be reduced a:ad the crop p. r cubic meter* volume considerably 
increased (lîuhnke, von Sengbu:.cJi)o ThiJ Active ¿íycelltjun Spawning 
Method in its application rest Its in complete reform of the 
entire raushroom cuJtivationc Vha explosion-like cx^op in the first 
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two harvestinc weeks makes a c o n s i d e r a b l e r e d u c t i o n of the 
duration of cropping possiblea Thus we are able t o about double 
the turn-over frequency of the cultures « 

Me ax̂ e employing this new method nov/ and we have altered all 
single factores of the culture. Tims the Active Hycelium spawning 
Ilethou has become the basis for a new cultivation method « 

B« The Albumen Problem (l935)o 

\niilo cultivating the "sweet lupin" I was also coping with the 
albumen problem. The ratio of albumen to carbohydrates in normal 
cultivated ixlants (except in a few legnminosae) is l:lo up to 
1 : 1 ^ , Consequexitly they are lacking in albumen too much as 
to produce the necessary ratio of 1:6 for the full nutrition of 
man* \/e keep animals in order to get a more concentrated albumen 
producer, but with that we loose about 8o-9o '-l of the nutritive 
material as well as of the albumen* 

It would be an essential problem to inci^ease the albumen content 
of oiu:' main forage plants by cultivation e3]>ecially in times of 
scarcity, wlieii there cauiiot be supplied enough animal albumen 
(for instance i n India.,and C h i n a ) . This concerns especially wheat, 
maise, rye and other com varieties as w e l l as the potatoes. On the 
basis o f our exi)Grience we have today it should be quite possible 
to increase tlie albumen c o n t e n t of our cultivated forage plants 
considerably « 

A method f o r the isolation of the vegetable albumen, especially 
i n forage plants, would contribute to solve t h e same problem,^ 
the lack in albumen. In 1937 I have pointed out the importance of 
this v e r y possibility. The problem of isolating albumen, adéquate 
to isolation of saccharin in b e e t e s , seems having been solved 
i n England•, 

Q. The Oxalate Problem ( l 9 5 3 ) . 

I n tiKi course of the l a s t d e c a d e s t h e spinach has become the 
most important vc^^etable variety of t h e free^sing industry. V̂ e have 
raised tlie q u e s t i o n , i f the o x a l a t e c o n t e n t of the s p i n a c h has a 
bad e f f e c t with iTicreased consiimiition^ 

We develop<cia quiu^ determination methods f o r recognisîing the 
characteristic " O x a l a t e - p o o r n e s a " (Droainski, Niedieck) r;o that the 
conditions f o r the selection of oxalate'-poor spinach are feiven. 

Furtheron we have examined of which significance the oxalic 
acid supplied by food is and that we did seperately with dissolved 
and undissolved oxalates© We viere able to find out that persons 
tained with oxalate stones (about Jo of tho 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 microstories and big single cr^^stals, which we were able 
to inspect quantitatively bj'̂  means of our sieve-test (vpn Sengbusch,^ 
Timmernann) . ;/ith a rupply of oxalic acid by victuals we find 
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similar signs of an urine overload of undlssolvie^d oxalate in 
healthy persons as well as in the genotypes, v/}iich are inclined 
to a high endogenous oxalate excretioHo 

The fact that an exogenous supply of oxalates can he injurious 
for man nearly made us begin with a cultivation of an oxalate-
poor spinach o \/e have examined tlie oxalate content (soluble and 
InsolL.ble) in the fresh plant and in the roady~for-cooking frozen 
products^ \/e found out (Goldacl<er) that by boiling the spinach 
before freezing about 8o-9o '¡1 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 shox^s that the foundations of every 
breeding work have to be studied thoroughly in order to avoid 
useless worko 

The final conclusions of these discoveries, however^ are 
much more far-reaching and they led to tlie attacking of a new 
working-field: development of cethods for the reduction of 
endogenous formation of oxalates, increase of the dlssolvability 
of the urine for oxalates « dis80lution of renal calculi in the 
kidney c 

The development of methods for reducing the formation of 
o:calic acid can be successful cnly, if we have adequate animals p 
which sliow a high endogenous formation of oxalates on account of 
bueir genotypoo Prom hundreds cf rabbits we have selected those, 
iliich showed a nigh excretion cf undissolved oxalates (cathéter»» 
iaat:^ >n of the rabbits and exanination of the urine sediment )o 
By an jcrganiised cultivation of "oxalate-rich rabbits" a strain 
homogenous in this character slall be createdo These animals we 
wan^; tc use for the selection cf the corresponding therapeutica 
i iioh reduce the endogenous foroiation of oxalateso 

Tills example^ too, shows tl at not only in the cultivation but 
also in the breeding the siecific cultural stcuidard is of great 
significance for the airao In this case the aim is the breeding 
ot: a strain, whicli is to be used especially for medical purposes « 

The problem of dissolving renal calculi in the kidney was up 
. j now (oped with by various researchers without any successo It 

1 so illfceresting, because every surgical operation on the 
kidney ina^xns a danger of life, and after a surgical extraction of 
reaal crlculi had been carried out twice another stone formation 
would lUi ¿131 a re 11 cnf-al of the whole kidneyo 

The team Drozinski, NiediecK, von Sengbusch and Timraermann have 
developed tJie prerequisites for the dissolution of renal calculi 
in the kidneye> A solvent compatible for man was found, which 
dl.ujolves renal calculi in vitro within the time of up to 15o hours^ 
iî^iirthermore suitable catheters as well as a rinsing method for the 
kidney have been devised. By rinsing the kidney with P»3 9 ^•^ and 
P 6 a detachment of smaller renal calculi was achieved so that they 
tiould leave tho kidney on the usual way through the ureter* In 
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December 1 9 5 9 1 January and July i960 for the first tiue we 
<V:^oeeáed in dissolving the beansized renal calculi with P.8 in 

of three patients, which most likely consisted partly 
as (P .8 TitrLplex III with triethanolamine, buffered 

] ÎÎ ^s6)a Ve can hope that with a further development of the 
-I of the rinsing technique the method of dissolving renal 
the kidney c m be improved0 

\ Meth ds of Recognizing Characteristics (1927) 

A. uick ilethods" m d " Quick-Enough-Met hod s • 

Ulien the aim Is set on the basis of the ci-ltural coiiditions, 
ôrie I D the next ste > of the artificial selection, the method 
reco sizing the chac*acter desired, 

Ii 1/ are able to recognise the chax^aoteristics i n question 
] leans ^f our organs >f sense, as for Instance the colour of 

=/ers Í r the shape of plants with the eyes or the fragrance of 
its o: of parts of plants with our olfactory organ, the use 
^'hese 3rgans is simultaneously the suitable selecting method o 

Tlie ¿ election of ftiit and berries iai respect of good flavour 
been carried out wi :hout any doubts also by the primitive 

by leans of his s mse of taste o 

If tlia characterist Les in question are only visible under 
;ain rircumstanceB, :his condition has to be brought about by 
IS of a méthode ;.s f >r instance with a high temperature and a 
^thnrspheric hunidi :y the pods of the lupin shatter at the 

f I iturity, we ca:x see the characteristic "non-shattering" 
¿ £;cti% îly "shattering" of the p3ds# Consequently, if we want 
: recogí Ize the shatte:*ing of the pods, we have to wait for an 

3Ciai: y draught and larm weather at the time of maturity « 

Tl 3 r laracteristic 'soft-coatedness" is recognizable only if we 
ad of the lupin and after that let it soak in water* 

tue \..ie genotypes w .th soft«cxated seed even swell if the seed 
well Iried, whereas the hard-c^atad seed does not resorb water© 

I rimitive human will be able to influence by cultivation 
: c laracteristics and those, which can be easily made 

Tt isible charar^teristics, however, can be recognized only 
> c >f chemical anc phjj'sical methods. For the determination 
hi s£5charin conten; we use the specific weight, the refraction 

anc the rotatory ]>ower of the light* The alîcaloid content 
hemic illy deterîiiineci by means of special reagents^ the fibre 

methods of tlie biological and chemical roasting* 

In tl i course of moie than Jo years we have coped especially with 
ha de/el >pment of methcds, which make a recognition of 
T rlsiale character ist i(;s possible (especially the substance in 

ceiltlrated plants) ̂  
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Plants, which lave the ctaracteristics we are lookinc for, are 
remarkably rare o Tils concerrs single characteristics as well as 
combinations of characteristics. Usually v/e do aow in advance 
how of ton a plant //ith a certai.n characteristic li^, held in a 
material»In the past we called the methods we use for our 
breeding studies "luick methcds"o Now^ considering the conditions 
iJescribad, \^e î\ave introducec a new mime "quick-*enough-method" © 
that is a method b^ which we aj^e not only able t o examine a great 
number of individuals, but sc many that the fors?, desired is really 
bound to be found « \\ih et her a method is quick or * k enough is 
settled only by tha results 

Do Early Diagn3sis (l923}o 

By early diagnosis we mean a method^ by aid o f which we can 
^^udge a characteristic which is not respactively*^fully distinct or 
which normally lot or onlj ijiiiperfectly recognizable in the state 
in which the plant to be exai7 ined is o 

The itdvantago ^f the ear3 y diagnosis is that by means of it T̂ e 
are abliv to save time, especially with longlived plant varieties, 
or to recogniss© uh iracter ist i co befcrci tlie flowering^ whicli are 
usually not recocnizsble until flowerings Thus, we are able to 
carry out a plrjuie 1 and orgar isîed f o n c t if icat ion of the cross« 
poll Iri-i t Ï Jig pi ant BO ' 

DxporienceEi gained with t h e early ia, in short-lived 
riiltlvaued variotÍ3g indicate that th- nosis will be of 
great i;:ipGrt€̂ :":r f >x' the cult i^^at ion \ ^ lix^ed cultivated 
varici: ifis an; .ost llkeJy i t will i ^plicatedo 
Tlie 'LCl̂ imtagiv . le early diagnosis fox ta^a ui'aeuing work o f 
ih.a allpgamou. ,>..a,its is already proved o It" i a the only possibility 
io a.c;hififve a piT̂ i:.r5ss in crot S"pcllin?:.tad plants ̂  In this 
connect on it Is o f no interest that In al cases a clear 
aemarcanlon of the early dia^noi^ls frc m . lom^al method of 
determining characteristics already ^arly marked is not possibloo 

Kralysiá an 1 Synthesis of Complex Characteristics (1935) o 

A number of tîh iracterist j cs present th0mëe^^l^as as a complex 
that is a complex: consisting of several p a r t i a l character ist les o 
In thesij cases it is not suf í icient t c iuspect t h e complex 
i-method ically at, a vhole, but we have In o r d e r to cultivate plante 
with certains complex characteristics to examine, what partial char
acteristics the coiiplex is ccmd.sting of. Furthermore we have to 
develop methods, h/ means of rfiich w© can recognisse the partial 
charrtctei^isticsLso this pioblem shall" be exenplifiedo 

Before wei? fou id the mute i1: with non-shat t t i r ^ ¿ : lüds in the 
Lupinus luteus, vfhLch is concitioned by a recaB^iv^ gene, we thought 
^vft ccailil reach thij aim only on a very c o m p l i c a t e d way o A theory 
was ©nuuciated tha b the non«£ battering ĉ f t̂ ds was a complex 
characteristic, which had to be analysed (. aess of the layer 
f flbref! a& a cause for the tension of :he pods^ kind of the 

fibras, breadth of the pods, length of the pods as a cause for 
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the tension o£ the pod-halves)* 

On the basis of this aotalysis we wanted to select the individual 
qualities Independent froa each other (thin layer of fibres, certain 
kind of fibres, broad pods etCo) in order to synthesize them to the 
total complex •*non-shatterinc pods** after that. Ue had calculated 
that this complicated way of analysing and synthesizlné'. Is easier" 
realizable than tho search for the except lonelily rare form with the 
total complex "non-shat ter ine 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)» 

îlany individual characteristics of the cultivated j-lants are 
of great interest. Apart VTom thesehowever, there are complex 
characteristics, whicli de;>end on the development of tJie different 
parts of the plant and on its physiogioal reaction: this is the 
effect of the cultivated i>lant. Therefore the method for recognizing 
the total effect of the cultivated plant takes a special position in 
the methods for recogniziiig valuable qualities of cultivated plants. 
Por this reason we believs that the problem "causes qf the perfor
mance of our cultivated plants" has to be put into the centre of 
the breeding research. 

Our cultivated plants ire grown only because of an especially 
valuable qtiallty. We utilize only parts of the plant. Tliese parts 
can lie overground or undirground as bulbs, thickenings of the 
roots or seeds and fruits, Only that part of the produced organic 
substance, tliat is put do^m in the utilized part, is a criterion 
for the effect (UOrger, Iltihnke, Kuhler, Schwanitz, v.Sengbusch ) <> 

/iccordingly, in our opinion the effect of a cultivated plant 
does not only depend on t]ie net assimilation rate^ Ve distinguish 
three parts, which are coiinected with the pai^ticular effect of a 
cultivated plant: the assimilative apparatus, the root apparatus^ 
the storing organ. Ve canjiot seperate the effect of the genes, 
which influence all the tliree different parts, from each other 
in one plant. Still we would like in order to be 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 coiibined. Exporiments already showed that these 
considerations are right. In order to study the particular effect 
cf particular parts of a plant we can employ methods as for instance 
the reciprocal grafting o:* different varieties, the artificial 
reduction of the storing urgan in proportion to the assimilâtive 
organ and the artificial :^eduction of the assimilative organ in 
proportion to the storing organ; similar reduction of the root 
systemo 

First results make it ])resumable that the storing organ is not 
only passively but even actively engaged in its effect. Thus, the 
starch content and the sine of the bulbs are dependent on the 
Cenotype of the storing organ. On the other hand the starch content 
*>nd tlie size of the bulbs are independent of tlie genotype of the 
foliage of another Vciriety, which has been grafted with a certain 
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^potato speclesc TJie size of the kernel of the corn Is fixed by 
tlie genotype so thnt even v;ttli a reduction of the ear by one-half 
of t»)e size the size of the Icemel does not Increase by the 
corresponding rate» 

V. llaterial (Applied Genetics) 

A o Gene Mutation and its Importance for the Dreeding of 
Plants. 
Heredity and Parallel Variations. 

We examined the mutants genetically, which had been found 
during the mutation of the wild fonii of the lupin into the 
cultivated form, as well as the valuable characteristics of the 
wild grown tomato, which we used for improving the cultivated 
tomato, the character **sex*' in hemp and spinach and a lot of 
other characterso Me ascertained that moat of these traits are 
nonogenous 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. 

Purthcr we found out that one characteristic can be caused by 
two or more genes. Thus, ve found in the Lupinus luteus for 
instance three different genes, which everyone on its own effect 
freedoii of alkaloldso The sarie applies to the white colour of 
the secd« Tliis fact suggests that the alkaloids of the lupin for 
instance can be blocked in the course of its material formation 
at different spots, as it has been substantiated already by 
other research workerso 

In the lupin specimen we can also demonstrate the law of 
parallel variations. In all varieties we had coped with we 
succeeded in finding alkaloid-free forms, soft-coated forms and 
fori is with a white colour of the seed shells o 

First we thought that we had to look for forris for the non-
shattering of the pods in the Lupinus luteus and the Lupinus 
angustifolius, which according to the same mutation would not 
shatter as the pods of the Lupinus albus and the Lupinus mutabilis. 
It became obvious that nature apart from the parallel variations 
still kept ready other possibilities for solving this problem. Me 
found a nutant in which the non-shattering of the pods is caused 
^y the eccration of the sclerenchyma cord of both pod-halves. The 
breeder when attaining his aim can reckon with a great variety 
of nature. 

Do Tlie Great Number in the Dreeding of Plants. 

The selection of rautants with certain characteristics comes 
often upon difficulties as a great nur.iber of individuals has to 
be examined, and we arc unaware of what great a number of plants 

have to examine until we find an individual with the character 
desiredo I found one alkaloid-free individual in lOcOoo plahts of 
the Lui)inus luteus, one alkaloid-free mutant in loo.ooo individuals 
of the Lupinus angi.stifolius and one in 1 Million plants of the 

:.c/ l 9 



19 

Luplnua nutalibiSo The nutant with non-shattering pods was found 
in lo nllllon plants ̂  I)i order to carry out the selection success--
fully the Method for recognizing the characteristics has to be 
''quick enough" o 

Jloreover, we can inanace such a great nuriber only i f the 
individual work proceed: ngs are meclianized That does not only 
apply to the exaninatioiL on single characteristics but also to the 
sowing, the cropping, t l i e thershing of single plants etc o Therefore 
v̂ e have developed threshers and winnovers according to plan4, which 
supported us in reaching the alius set o 

Co Sequence of Ilutationsc 

\vliile selecting alk£iloid-free nutants from t])e Lupinus albus 
an interesting problem cane to light. \/e found out that there were 
apaî t from the rose-cole ured seeds between o,l 'fo and l,o wliite-
coloured seeds. ICxaninii.g the rase-coloured ones we did not find 
any alkaloid--free individuals, wliereas in the white-coloured seed 
we came upon them compaiatively often, l:loo up to l:5.oooo 
From that we concluded tJjat tlrere mist,be a sequence of nutations 
in this way that the mutation from rose- to white-^coloured seed 
has to take place first before the mutation to alkaloid-freedom 
can. succeed. T!iis phenone non night be of importance for the format
ion of varieties, for which a series of subsequent steps of 
mutations is necessary and not just an addition of steps of 
primai^y mutations. 

D . Sex and Effect (1937)• 

Hemp, spinach and asparagus are dioecious cultivated plants, in 
which the characteristic dioecism is the reason for a sex dimoi^phism, 
which in return is the reason for on inferior effect in economical 
respects. 

lo Hemp (193^). 

Neuer (193^) first tried to breed monoecious lierapo The 
difficulties in fixing the monoecism led to the team-work between 
Neuer and us. 

By neans of the trimning i:iethod one can make the hemp 
flowering twice. During the first flov/ering the selection of the 
1-deal monoecists is carried out and the other plants are annihilatede 
Inuring the second flowering the reciprocal fertilization of the 
ideal monoecists takes pLacoo By means of this method we are able 
to produce purely monoecious hempo 

Studies on tlie heredity of monoecism showed that the monoecious 
plants are varied female plants with homogenous gametesc Thus 9 the 
'^ionoecists have all tlie :idvantages and disadvantages of the female 
plantSo 

In 1953 we tried to breed also a nonoecious hemp with a male 
habit. The male nonoecious forms would be important as profitable 
fibre plants and apart f:?on that as an interesting object for 
studying the heredity of s e X o 
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We also looked for male plants with a budding for seed. Iluhnke 
found individuals with the characteristic desired in the hemp variety 
wDrcSchurig/llarkee" • y.fter having found these we tried to fix the 
male monoecistso It ajpeared that witli an isolated fructification 
and propagation of the male monoecists 5o ^ of their descendants 
were always pure femaJes and 5o males and male monoecistsw We 
explained this phenomenon with the omission of the y-oosphere in 
the mâle monoecists. lierks was able to support this theory by 
reciprocal crosses between male and female monoecists and females. 

V/e can succeed in breeding male monoecious hemp only if we 
find male monoecists, which form y-oospheres, and if these 
y-oospheres together \ith the y-pollen grains produce male 
monoecists \/ith homogenous gametes o 

Already in 193^ I began coping v;ith the cultivation of hemp 
with a high fibre content. Corresponding cJjemical (Schwarze and 
VaSengbusch) and micrc scopical (v.Sengbusch) selection netJiods for 
recognizing a high fit re content were developed ̂  Jîy means of this 
method we tried to alter the dioecious as well as the monoecious 
hemp (lluhnlce^ Neuer, Scliwarze, v.Sengbusch) in respect of a high 
fibre content during the years 1935 to 19^5» Me achieved an 
increase of tJie fibre content from 12 to l6 ^oo The fibre-rich hemp 
was destroyed in the >aro 

Independent of us the team Uredemann, Garber coped with trials 
of the same aim* Tills teai;i achieved an increase of the fibre 
content from 12 to 2k ô. In 1951 we associated with this team. It 
appeared that Dredemaxa^s fibre-rich hemp still sliowed deficiencies 
for the practical growling (little produce of straw, early maturity). 

It was to be triec to combine the high fibre content with late 
maturity and high procuce of straw. By means of a method developed 
by us we found out duiing these trials that the primary part of 
fibre in the total fil re is relatively little in the fibre-rich 
Brederaann-hemp (ko ^a) < Desired, liowever, is the highest part 
possible of the primai y fibre (primary fibre = long fibre; 
secondary fibre ss short fibre). 

. The Italian hemp cf high quality is marked by a high content 
of primary fibre (8o ^»). By mean.) of corresponding methods for 
inspecting the content of primary fibre, the quality and the late 
maturity a prlmary-fil re-rich, monoecious (Pibrimon) and a 
primary-fibre-rich dieecious hemp (Pibridia) was bred. Today 
Pibrimon is used for the production of fibre and paper in Prance 
and Poland, whereas Pjbridia con:inuously gains ground in Italyo 

It became evident that the cultivation of hemp as a fibre 
plant considerably decreased. Tlie 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 i>hasos seems to be the reason for that© 
The fibrous bast plants are being outmatched by the cotton, because 
*̂ith cotton only the libres are harvested and prepared. It is Just 
possible that all bast fibres have to give way to the easily to be 
harvested cotton on account of the reasons mentioned abovoo 
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It is a question of a selection process, whicli among the 
fibre plants prefers those, which make the most rational fibre 
production possiblec 

2 . Spinach (l937) . 

The male Individuals of the spinach spring up earlier than the 
female ones (sex dimorphism). Tlie breeding of monoecious spinach 
(female monoecists) rules out the male types. *i7e have bred three 
different female monoecious spinach varieties, a winter-, spring-
und summer-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 

3o Asparagus (1938). 
The problem of sex and perfonaance in the asparagus is a 

different one than in henp and spinach. The male asparagus plants 
seem to be nore efficient than the female ones (in the female plants 
a great part of the assl'nilates is deposited in the fruits and the 
seed, whereas in the male plants they are stored as spare substance 
underground). Me as well as a number of researchers have found out 
the theoretical possibility of cultivating a pure male asparaguso 
l̂ale monoecists have to be looked for. After the self-pollination 
of the male monoecists theoretically yy-plants with homogenous gam
etes, which are purely male, could appear. If crossing pure 
females with yy-males ths descendants are exclusively male indivi
duals » 

Colleagues in V^^ageniagen successfully coped with this problem 
in the same way as point9d out before. 

Above all we brought another problem of the asparagus into 
prominence: the cultivation of an asparagus with white-remaining 
tips. This white-tipped asparagus makes a retrenchment of work 
during the cropping possible. 1/hile up to now we have to cut the 
asparagus under the grou:id so that it remains white-tipped, we can 
^ait until the asparagus with white-remaining tips has pushed 
through the soil and Jut bed out of the ground for about 1 cmo The 
asparagus with white-remaining tips is Just being tested. 

We tried to alter thî expression of sex in hemp, spinach and 
asparagus. In all three species the fixing of the sex expression anc 
^ot its recognition played the main parto One can see the sex 
expression "monoecism"; Its fixing, however, requires a systematic 
application of the genetic Icnowledgeo It was repeatedly tried to 
produce monoecious varieties of hemp«» But all trials failed as 
the of the monoecious form always was dioecious. Only the 
^owledge of the genetic 5 and the assumption that the characterlat1< 
ïnonoecism" was recessivtj encouraged Neuer to look for monoecists 
*^ the next generation. !3y a systematic isolation of the monoecists 
*oun(i in the next genera:ions an Increase of the monoecious part 
^^uld be gradually achieredo 
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Components ( i n b r e e d i n g anc H e t e r o s i s ) ^ y 
Propagated C r o s3 - P o l i i x u l a n t s ( 1 9 2 2 ) 
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1̂1.,t to t .̂ little? veltJit of tlie ears» Tlie tetraploid rye shows 
^ i)c'» hl/?»er wel̂ l̂it of loooo graius than the diploid irye. 

•.:e tried to develop a dii>loid "Gigas-rye" on the genetic basis. 
A great tillering and a better fertility can be expected with a 
great stalk stability in tbe tetraploid rye. It is very interstlng 
tliat the weight of thounand grains of the diploid "Glgas-rye", that 
iie >'ave foiindij i s similar to that of the diploid and not of the 

-̂n-̂  rye. 

In order to be able to grow systematically tetraploid as well 
as diploid rye the "oabi.n method" was developedo By means of this 
lethod the rye Is cultli'ated with a long distance between the 
ingle plantSo A short 1imo before flowering a Judgement of the 
^ t takes place and aj'ter that the different rye forms are planted 

:>ts and Isolated In groups. Thus we succeeded in cultivating 
various types of rye and in comparing them with regard to their 
effect <̂  

The question in thtt connection Is, If a high effect can be 
hieved only by Increafing the assimilation surfacec Ue have to 
nsidor the possibility that by a one-sided enlargement of the 
similation apparatus Ihe effective capacity of the storing organ 
u be even decreased. The effect of a cultivated plant will 
ways be a question of achieving a maximum effect of the storing 

•rganc 

rhe tetraploid rye Js an example for the formation of a new 
iety byr genome mt tat ion, and with taht the variety of the 

aterial has been etlarged. 

VI^ Practical Resultso 

Ao Breeding Results: Plants 

lo Lupinso 

In the Lupinus lutets we found alkaloid-free mutants (voSeng-
ach)^ mutants the seecs of which are soft-coated (v.Sengbusch;, 
15h have a rapid youtl development (voSengbusch) non-shattering 

(v.Sengbusch, Zimmcrmann) and white seeds (v.Sengbusch, 
itter}o 

/e carried out a corbi|iatlon oi' these characteristics, which 
'^iyt ware found In sinfile plants. Tlie first alkalold-free form 
Lupinus luteus was called "v^Sengbuschs gelbe Muncheberger 

^Unfutter-Sussluplne"^ 

In the Lupinus angustifolius we found alkaloid-free mutants 
iVoSengbusch) , mutants lî ith soft-coated seeds (v ̂ Sengbusch) and 
i^ardly, shattering pods (v.Sengbuschp Zlmmermann) . The first 
alkaloid-free f orm of Lupinus angustifolius was called "v.Sengbuschs 
^̂ laue Muncheberger Griinf at ter-Slissluplne" . 
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Jxì 1931 the "sweet lupina" Lupinus luteus and Lupinus 
N angustifolius were sold to the "Saatguterzeucergemeinschaft 
for DJI 5O0O00 and thus withdrawn fron our breeding worko 

^ Siraultaitisously the salBS contract stipulated tliat the determination 
method for alkaloids, .jhich Iliad devised^ was not to be published 

ĝ -Ĵ or: lo years. / . ^ ' ' 

'Jf The lupins with no x^shattering pods were sold again for 
K DJI 50c00o to the same :jampany9 which had bought the sweet lupine. 

Lupinus albus? alkiloid-free /nutants (v.Songbüsch)^ mutants 
with a late maturlrig ̂  Ime (v 1,Sengbusch,) Tlie fornSp which had been 
; developed in HUncheberi^ got practically lost aftj^r i937o 

y^-^^ Since 10^9 late ahi alkalbid*»freè forms are bred for the 
-^cultivation in Portugal^ Tiie breeding of tlicse forns^ i^ continued 
; ' il; Portugèil (Màrfiues d > Almeida) <s and they, are grp^^i under the 
V" name "l^ramoco doce da ^rancelha^'o ' ^ 

Lupinus rtutabilis: an aikaloià-free nul^t. (^^<>SeTjgbusch) 
^ ̂ lich got lost in ntinc ;eberg after 1^37o ' : 

f;:, Lupinus perexmis: <in alkalpld-fre^ inutant (v^Sengbusch) ̂  which 
Ü got lost in IHhicheberg after 1937^ 

2. Tobacco. 

• > In the year 1?28 an alkaloid-free mutant wa^ found (v,Sengbusch)o 
;̂  The breeding work on^ « e tobpccc Juad to be given up at the orée/^ 

of the . Inst itute to^ tabacco research In Toi^chhelme The alkaloid--
free strains were offered to the U,S.A« There they became the 

I starting material for dkaloid-fr^e respectively alkalotd-poar 
t̂obacc»") varieties. i 

^ ' ^ ' ^ : - \^ 
\ Together vith Held ers we ^̂ op ̂d with tixe short lay problem? of 
:^the tobacco^ aiid with t. nuraber of tobacco vi^ricties we produced 
^ short day for*Lis, vliioh do not flojer in s^l^.ler^ The breeding of 
this material vas abanconed^ axKi "̂ ihe nater^ al wa^ apportioned to a 
$ew tobacco Instltijtes J \ 

3. Rye.- ~ , ^ . • ̂  

r/'] ̂  In 1938 ~-we bre4 a tetraploid rye by ;r4eaH4 ot^.tl:%s coichideine-
; Jieihod in Wne F.v«Loc!uw-PetkUs Ltd.. (t^olJ^^rgbusch). thl^ tetraploid 
t̂ ry© is the stofek for tie- tetx^aplo-.vd-i^ye **Tétra^^ of, the F.v.Loci^ov-
; Petkus Ltdo I bred thii material .Crom 1938 to. 19̂ 2̂̂  

he TòÌTìatoeSe 

: discovered genes for ea:ar*iy maturity, uon-ljur^stIng of the r 
, fi^ultsg Cladoaf^orluii-fialvum-roBistan^ non*»dropping off of thè 
fruits and for the plea$£Uit flavotir of tlie t̂ Ĵld S^lantuia rae^mtgertia,^ 

H :^d we produced strain^ vith more or less large friiits and with 
.•these oliarne teristi^cs desired (v.>Sengbusoh) * ^ 
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por Its. further clevelopraent the material was handed over to 
the private breeders of tomatoes. No strains of the material that 
liad been left in Iliincheberg seemed to be efficient for practice. 
On the other hand there are breeders at home and abroad, who 
i^ucceeded in breeding verletles, which are early ripening re
spectively Cladosporium«fulviui-resistaut • 

5 o Hemp. , . 

We developed dioecious and monoecious fibre-rich varieties^ 
;he breeding and growing of which is continued in Prance (Plbrlmon) 
and Italy (Plbrldla) - (Iluhnke, Neuer, v.Sengbusch) • 

6. Spinach. 

- w'e bred three monoecious spinach varieties; (winter-, spring-, 
ijui^uner-*spinach) - (v.Sengbusch) o Prom tliese tliree varieties the 
variety 'M;isemona** has been licensed by the Bundessortenamt 
(state derartment for plant varieties). The firm of Sperling^ 
Lüneburg, traffics In this variety6 

7 * Asparagus. 

w'e cultivated an asjvaragus variety, the tips of which remain 
v/hlt9. Apart frori that this variety has the advantage that It can 
be harvested with only a littie expenditure of hand-labour 
(v. Sengbusch). Tills variety Is Just being In Its first phase of 
propagation and In Its first cultivation In practice«> 

8o Strawberries. " , -

i/e produced a number of varieties, which all have specially 
Valuable characteristics foi* the preserving with low temperatures: 
iJJSNGA 29 (D13P)^ SENGA 1^6 (DDP)« V 

SENG A PRBCOSA ripens earlier than all the other early maturing 
varietle^So . • ' , ̂  • 

SEHGA SBNGAMA (D13P) I S a very profitable variety that is 
uraole. It is a first quality strawberry and a good sl%>ping 
variety^ It is a universal variety which has become very popular 
till over northern Durope <> 

- Qp Breeding Results: Animals 
'̂ Rabbit.>•..••;.y:.̂ :•X̂ ^̂ ^ : 

Por the selection of mediums, which decrease the endogenous 
^^xalate fonuation in man we bred a rabbit strain that is marked 

a high oxalate excretion as persons are tained with stones 
(Y. Sengbusch t Tlmtaermann ) • > 

C. Plant Breeding: ^lachlne8« 
lo Single Plant Threshers* 

We constructed a single plant thresher for the overcoming of a 
^mmerically'vast material of individual plantSo 

" o c e / 2 6 
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2. Special Seed Cleaning Hachineo (steigslchter) 

V/e developed a special machine for cleaning seeds (v.Sengbusch, 
Zlmraermaxm) that proved a success in t!ie practice of breeding. 

3o Special Scale for the Starch Determination in the Potato. 
(Starkewaage) 

\'!e constructed a special scale, by means of which we can de
termine the starch content in the potatoes of the breeding material 
(lleimerdinger, v.Sengbusch) . The scale is being constructed by the 
central workshop of the Hax-rianck-Gesellscliaft. 

^. Special Sorting Machine for Peas. (Erbsenlochtemaschine) 

We constructed a special micromachine for sorting peas that 
makes it possible to sort out entire strains of peas in their green 
state (Puchs, v.Sengbusch). 

D . Hechanization of the Strawberry Cultivation. 

\.'e were able to complete the mechanization of the strawberry 
cultivation. The strawberry plants are lifted with a remodelled 
potato digger. They are planted in i)iece-work with a planting machine, 
hoed by a mechanical hoe (during the f if st year with a hoeing machine 
that can be steered, in the following years with a hoeing machine 
that is firmly connected to the tractor). Ilanurlng and plant 
protection are also carried out by machines, Tlie water supply in 
case of dry climates is guaranteed by means of sprinkler irrigation. 

The hand-labour left, is merely the hoeing between the rows 
and the picking of the fruits (lluhnke, Me lien thin, v. Sengbusch). 

In this way the running of a farm-like strawberry planting is 
pursued in Schleswig-IIolstein. 

E* Methods for Recognizing Characters. 

Me first developed methods, by means of which we are able to 
make invisible characteristics visible as for instance the 
shattering of the lupin pods (v.Sengbusch), tlie soft coatedness 
of the lupin seeds (v.Sengbusch)9 the splitting of tomatoes 

iVeSengbusch VoSengbusch 
V.Sengbusch 

, the Cladosporium-fulvum-resistance of the tomatoes 
, the suitalAity of the strawberries for freezing 

Purthermore we developed "quick-enough-methods" for recognizing 
invisible characters, sucli as the allcaloid content (voSengbusch) , 
the albumen content (Schwarze, v.Sengbusch), the oil content 
(v.Sengbusch), the total fibre content (Bredemann, Garber, Iluhnket 
Schwarze, v.Sengbusch) , the content of primary fibre (iluhnket v. 
Sengbusch), the total content of saccharin and the content in 
special sugars (Jordan, v.Sengbusch), the total content of acid 
and the content In special acids (Jordan, v.Sengbuöch), the 
Oxalates (Broziiäci, v.Sengbusch) • 



The corresponding nethods have heen successfully applied In 
the cultivation of luiins, .tobacco, tomatoes, hemp^ strawberries 
and ouher ctiltlvated jilantso^ > \ * . 

Fv liethodical Res» Its: Ilushroocu 

1/e developed a net method of spawning mu^hrocif cultures with 
active mycelium (Actl\'e Mycelium Spawning M e t h o d B y means of 
this method we are ab:.e to reduce the growing time of the mushroom^ 

"and io achieve an expl o si on-like course of the" crops In first two 
picking weelcs o /Purthei this method makes -it possible to aohieve 
-yields wjilch are^5^-lc o higher lii cbm. volume than with the 
usual cult Ivation metl ods (Mulmke , v .Sengbusch ) 

Gc Halntenance of the Germination Capacity by Storing 
Seed In Low Teiiperati^feSo . , 

Ue were able to s)jow that tho seeds of a number of cultivated 
planrs maintain their germination capacity for a considerably ' 
lone rime while being stored at" 2o^ Co P , ) * . * 

ThtVf method is esr eclally interesting fo7» cortrolJUng the 
j^rogress of flio cultivation Vcrk on crose.-pjiiinated plants. 

IT, P^sdlts v/ith R(5gard3 to t̂l e Uroxogy^ . . v 
1^ Urine sieve« . . 

^̂ e constructed a urine sieve (BBCH) for the deterr:inatioxi of 
tne crystal and conoro-aent conteir t of the urine. The meah-gauges 
cf the thr^e sieves ve3 6 0 ^ 12o„ 2oo^«. (vo Songbus^h, Timmermann) 

Stone-dii).3olirlng riediucie . . . . 

Por .th,o dissolatioa of renal stones in thfc kidney the solvent 
Bxotisen P.8 was developedo (Titriple.y III * tjrlethanolamine) «> _ . 
(Dro^.lnsklr, Niedieck«-/oSungbusch ̂  XlJ^aJ^^iTnaiux)^ 

3a Henal ca,th6t3r^ with reflusi funnel; / ̂  ^ 

'Tor the fluA of^ th 5 solvent into the kidney a .special renal . 
catheter (DBGM) with reflux fuh>x€I was* oonstvuctod that makes a 
rinsing of the. renal j*3lvls possible (voSengb^Jisch^ *?lmi.iex*mann) S 

^ 4". Dladdoi' loop (BlDsensobllnge) a 

Por tine treatment .>f bladder cî rclriOiuae with stalks ' ^ 
developed a nylon appa .^atus v/lth a loop^ v;hioh Qajti b̂ v inserted'by 
^eahs of a normal cyst jscopy. - , x 

yilo Cooperation with ;^oreign Nat Ions 0 ' 

a) Lupinus al^juss iCn order to make an export of Liiplnus albus--
sveet lupiVi seed from Portugal to Goraiany and other countries 
possible the Portuguese? cultivation of Lupinus albus lias to be 

/converted to sweet lupins and to the particular growing conditions 
'of Portugal o In li>fo^ahout 60 hectares ( l48^3 acres) have been culti-
"̂ "̂ ated Lupinus âfib̂ e>"SwV>et lupins.^ Cooperat/lon \fith Karques de 
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Almeida, Estm5ao AgronòmlcQ. Nacional, Lisbon• 
b) Monoecious hemi: Cooperation witli M.Nlcpt, Fidération 

Nationale des Producteurs de Chanvre, France,. MoNicot breeds 
monoecious flbre-^rich hemp (Fibrimon) in Prànceollie breeding 
station is situated niar Bayonne^ the propagation is carried out 
at t>ie Loire, whereas the cultivated areas serving the production; 
is situated in the Sa;:'t?ie«'region<. The factory produòing the 
cellulose is in Vivoi:i^ 

c) ï)ioecioU3 hemp r Cooperation with .Dr/Allavanja» Consorzio 
iîa^îionale Produttori ïariapa, Italy^ Near Parma dioecious fibre« 

, rich hoMp Is being culti vat 3d as a s^tbstitute for the fibre-poor 
Carmagnol.a-»hemp, . j ' _ 

Some huiired h3f?ta:-tjs have bean eulti%';atBd vith Pibrinon in 
Tralice and with Pibridia in:It.al/- In t year 19éo.V I'e hope to make 
the cultivation prof i;abio again ̂  by convei*^^ fibre-^rich hemp 
varletteti in thèse co liitT'leSo 

VIIX« Conk^equence of \he Sxainnlâ 'c'f̂  Dr^edÌA:JLg"Sweet Lupin"o 

' Tha •breeding-oi^ s^^set" lupins ,,/,th the conplete : 
aboliti !'iia of .unde ̂ia,-̂ »! substance.^ by. breediag work lad to thS: 
^lealing with sî -iils»V proble-^us wiiic!iĥ .̂tve: been sûccessf ally • 
solved^- toc^c TJTUS, In^the UoS«A*.fo^. inritanoe a eumarine-free and 
with' :sihat a. Bo.chava cAovei* free- from bittG--prlnclple« 'In Holland-

- ^ ca<:umber i/as cul-4;iv.ited^ thè f;rults of which ao :/ell as its ̂  
entire stem- and leafc•apparatus -î re completely bitter \ -
prlnciple^"^ Furthermore? a chicory was bred alea/prt^ctically freev ^ 
from bi-̂ iter pxinelple This-apperent ly caased . th.̂ ^ in the 
sale of cî?.icory o • ^ - . . _̂  . 

. IX«. Universality of-^the ;.rtificial Selectlojc^ on the 
Po553i|.bllities .aB Jasis for- t:m P r o g r e s s -

v/e are attempting to lay the jnet'hodical foundat^icns for the 
î lc•̂ eas.e• of c-ffect* TJ^ts 'Incr-^ias^ '-of effect. e be aohiaved the" -
'no:re according to plaii^ tire batter, we - knoi.? thr^ conformity; vith • 
' natural law,. VJIÌÌCÌI^ ' Ie.:icîe to Ithe iiicreav>e of ef î ĉt 'in the cultivated 
plant ' V -.-̂  .. . • 

- ,¥ith regard to th/s X have t^j^vrt^d -out atudies, ̂ by means ; of ' ; 
^.hichj: found out ±/a"r f ir-stly t j.à ax t if io iai selection, and second-* . 
If tho systematic rmt-;ttitii'i of ~ tîja plant'hiaterlal* are the |>rere-
qulsites for the: i}:ic.rc;vise of pertryvin^ce ç .The progress in. respect 
-̂of finding new •^.¿8tlIOcf^'takes pla:*e. In the_ some conformity with •• 
the, nai"urâl law of th«. artificial" selection and^ti^i ipfli.auce on 
fclie varietye>-

. Let us ti-ake'the a::.m to culti/ate a n âlkâloict^^f ree lupin as 
examplec Ili tJjis ease the prelimir4ary aim is to find a method, by 
means o:? v/hich we can test a great aumber c?f lirpins for thciir 
alkaloid contents v/ith this the second .pro3 Imiriary aim would be 
to find a methods by iicans of which we can in return find the 
ï̂ ot̂ îQd for the detarm-lnatIon of alkaloids;: that is" to'̂  0 method 

' - - V '. \ • ; , - / •. . 0 0 / 2 9 . • 
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for the selection of the deterninat Ion method for tho alkaloid 
contents Por tliis purpose we. chose from the fullness of 
possibilities and under considérai ions two plant varieties^ both 
of ̂ which had an equally high albumen contenta One of the two 
plants ̂  hmv^ever^ had a high alkalc id content « whereas thé other 
plant had a low one ̂ The lupin, ami the .soja bean meet tliese require-
uentso ^ " . 

Thus» the Method for the selection of a suitable determination 
method for the alkaloid content wt s obtained <, From the variety of ^ 
determination methods lor the alkaloid content we chose that^ v;hich 
showed a clear distinction betweer. those two plant varieties o In 

^ further steps we selected those ccnditions 9 which make it possible t« 
hnrry out a great number of tests by means of the selectedl determine 
ation mothod fox alkaloid content^ The method for the selection 
of the aakaloid—free lupins waaxict used until the last stepo -

Tiie same process is repeated, ever and ovex* again froii step to 
steps first we look for a method ̂  \ihtali leads to tho sélection of 
the riethod or form de s i red o lío t urtil then we select the objects 
desired by means of this méthode : - ̂  

In all oases we can either use the artificial salectibxi of^ 
already existing and well-knowx2 pc ssibiltt ies 9 or we try to influence 
ihe combination and the kind of these possihilitleSo 

l*ith the disccvdry 3f the fact foi* instance that the earth is 
a globe^ this is^one of the possifcllittesr man can imagine^ In 
these possibilities an irt if Icial sele^^tion has been carried out o . 
The sane principle underlies ail inventions « Han in his 
ct:i:i3iderations creates possibilities^ one of which he picks onto 
If for instance on the basis of the cultural situation èhero is' 
the request to join two pieces of cloth not by buttons but^ 
contiimally^ there are loubtlessly various possibilities for 
serving this purpose o Tie selection of the î?rip«-f astener consists 
of being selected from a number of realiaiable and non-*realÍ5Bable 
possi!)ilities as the on^ that meeta the atm^ 

Ihe artificial selection in combination with tho influence / 
on the materiel of the Individuals respectively ^^ariants as well aa 
tho artificial selectioi of the iîîtollectual creation of 
possibilities are the b Jisis for the r^.^ogríiBs in riany fields <>f 
Bcionce^ technic and eonomyo . ' ^ 

The assumptioî) that the progress takes place after the schama 
described does not mean that the progress comes uj^ automat ically o 
î̂ âvi stands behind every stepo vrith tl:e first, step he iîas to realiate ^ 
'̂hf? cultural situât lorie With the second step he has to set^ the 
al̂ a on the basis of the cultural situation^ which in return can 
<ipme true on the basis >f the si)ec if ic:cultu;ral, situât ion « lie has to 

capable of judging t'le m e t h o d s b y means of which he can 
J^^cogni^e forms ft which meet the ain desired J Furthermore he has to 

capable of achieving systematically the V a r i e t y i f the material^ 
0 *0 be selected from can be altered 1, whether by increasing the 
'̂ âriety of plants of animals or by creating purely intellectual 
Possibilitiesc 

' ' 0 0 0 / 3 ^ • 
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Mm are used to recardlne these Intellectual possibilities as 
lijsas* Xn many oases the entire progress takes place in the brains 
of man* The Judgenent of the starting situation as veil as the aim^ 
tbe selection nethod ̂  tlva poss^ibllitiest from wliich one is 
selected t and tlie application of the method on the variety proceed 
^intellectuallyo Tlie humaari brains act as method for recognizing 
characteristics and os creator of the variety^ 

Finally I should XiJos to point out that above all a selection 
of man takes placet who is capable of contributing to the progress 
in certain fieldSf which can take place after a certain schema but 
not without support ot man. 

Tlie development of cur cultural life is sure to be essentially 
influenced by the reclpx*ocaX affect between the environment 
created by man9 which is a product of the natural active and 
artificial selection« anil raeut which are subjected to the 
selection by the environment culturce 
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94-1938, 95-1938, I00 - I938 , J03-1939 , lo4-194o, lo5-194o, 
171-1956. 

[18 B. The Great Humber In the Bzeedlnc of Plants^ 
23-1934; 47-1935 , 73-1936, 74-1936, 75-1937« 7 6-^'?37. 
lo5-194o, 123-1942, 130-1942, 144-1950, 145-195Û, 17'J-i956, 

19 C. Sequonce of Mutations. 
I 0 3 - I 9 3 9 . l o5-194o . 
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22 

22 

25 

Do Sox and Perf imanco (1537)/. ' 

1 1 6 - 1 9 4 2 , 1 2 6 - 1 ) 4 2 , 1 3 1 - 1 9 4 3 , 135-1944, 136-1946» l 4 2 - l 9 5 o , 
150-1952, 1 6 8 - 1 ) 5 6 , 1 7 6 - 1 9 5 6 , 1 7 7 - 1 9 5 7 , I 8 0 - 1 9 3 6 , 

Eo Coriponents ( Cnbroeding und Heterosis) of Vcgctatively 
Propagated Cross-Pollicatod Plants ( 1 9 2 2 ) , 

199-1960, 

P/Genone Hutat .on and Performance ^1938). 

l o 6 - 1 9 4 o , 1 1 3 - 1 >4lo 

23 V I , PRACTICAL RESULTS 
A. Breeding I^esilts: Plants 
lo Lupin 
^-1930, 9 - 1 9 3 1 , 1 1 - 1 9 3 2 , .23-1934, 7 1 - 1 9 3 6 0 74:1936, 75-1937E 
76-1937, 84-193^;, 94-1938, 95-1938. 1 0 0 - 1 9 3 8 . lo5"l94o9 
129-1943, 138-1;'47, 139*'19*8. 

24 2„ Tobacieo 

25-1933c 

24 . 3 , Rye 
l o 6 r l 9 4 o . 

24 4« Tomatoes . 
1 2 - 1 9 3 2 , 16.^193:', 1 7 - 1 9 3 3 , 1 9 - 1 9 3 3 , .23-1934, 36-1935, 72-1936, 
lo7-194o. 

25 5 o Hemp 
131-1943, 135-ir44, 136-1916,, 142-195». 130-1952, 168-1956, 
177-1957. 

^5 6, Spinach ' 
1 1 6 - 1 9 4 2 , 169-1556. 

25 , 8 r . Strawberries 
l 4 o - 1 9 5 o , l4l-l<5o, l43-19r»o, 146-1951, 147-1951, 149-1951 e 
1 5 1 - 1 9 5 2 , 153-lJ 54, 154«.19:J4« 155-1954^ 157-1953, 159-1954, 
160-1^54, 162-15 5 5 , l7o~19:;6, 1 7 9 - 1 9 5 7 . 199-1960« 

C o Plant Dreedircj Machines , 
73-1936, 123-19^2, I3to-1942, 144-1950, l 4 5 - 1 9 5 o . 174-1956» 
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