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2°. exposing to no higher than 23° C. But in a botanica I sen se the 
"optimum" of stretching lies in that period, as already stated, probably a 
little higher. 

Before the beginning of the treatment we had to pass from 20° C. at the 
beginning of flower formation directly to at least 9° c., the insertion of a 
transition temperature giving retardation and no further advantage. So the 
question rose whether in the lat ter part of the period of stretching transition 
temperatures between go and 20° or 23° C. did accelerate, that is whether 
the optimum of the process of growth rises gradually, be it rapidly. 

This is in deed the case, so that af ter various experiments in successive 
years we found hitherto, that when the leaves (with stem) are just visible 
in the top of the bulb, we had better transfer them to 13° c., that is, that 
at that length celerrimal growth ( " optimum of stretching") lies nearer to 
13° than to go C. For the rest at a length of 3 cms the bulbs can better be 
transferred to 17° C. than to 13° c., so that the optimum has again been 
shifted upwards, while we already pointed out that at 6 cms (from the 
bulb) 23° C. has a quicker effect than 17° or 20° C. 

Here therefore a shifting of the optimum to higher· temperatures takes 
place first slowly than more and more rapidly. It is the progress of this 
"Crescendo" that will be worked out more accurately. 

We saw that from the beginning of flower formation in 20°, Stage 111 
(e.g. latter half of July) to bIoom (e.g.latter half of Dec.) the �s�o �~ �c�a�l�l�e�d� 

.. optimal" temperatures of growth change from about 5° C. to at least 
23° C. finally in the course of about 5 months. 

Figure 10 represents in outline in the first place how the progress of 
temperature exposure is for W. Copland, which as far as we have now 
proceeded gives a rapid yet good bIoom (compromise). 

The really quickest growth initially lies for a short time slightly lower 
than 8° c., and finally perhaps somewhat higher than 23° C. For the rest 
those transitions from 5° to 9° and later from 9° to 13° and next to 17° 
and 23° C. (or higher) are of course gradual in reality, form a smooth 
curve. We shall try to determine some points of this curve still more exactly. 

Vet in Fig. 10 by the side of the broken line a thinly-dotted line has 
been drawn, which approximately indicates the shifting of the "optimum" 
temperature during those 5 months according to the data hitherto collected. 
We hope to be able to improve th is curve later. 

We will now wind up with a short survey of th is �o�p�t�i�m�u�m�~�s�h�i�f�t�i�n�g �.� 

When from purely botanical researches and examinations on the optimum 
e.g. of growth of the roots of germinating seeds, or also with other 
processes, we are used to optimal temperatures of for in stance 28° C. (with 
a long duration of process and exposure), or even higher temperatures, we are 
astonished at many low optima of growth, when we do not take the usuaI 
botanica I experimentaI objects, but examine various other plants and Iikewise 
when we hear numerous exampIes mentioned from horticultural practice. 
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A temperature of 16° C. gave the quickest growth in Hyacinth~roots 
(M. C. VERSLUYS, 1927) . For a long period of time the quickest growth 
of foliage and stem of the Hyacinth lies at about 13 C. (H. F. 
WATERSCHOOT, 1927) . With the Tulip about 9° C. plays a prominent part 
for some considerable time. 

Yet we see that the more the organsgrow out, the more the "optimum" 
is shifted to the more normal higher temperatures. 

On viewing the whole progress of the temperature of quickest growth, 
as we can approximately state it for the present, after the described 
researches of previous years , - we might express it as follows, that in th is 
process of growth we have to deal with an "inhibited optimum·' , which 
inhibition (that is keeping down the optimum temperature) is strongest in 
the beg inning of the processes of growth, while the growing organs are 
gradually more and more freed from that inhibition, so that the temperature 
ean rise to finally reach in the last period with the great stretching their 
proper normal optimum temperature. 

But in that case we must be able to allege a cause for such a depressed 
or inhibited optimum. It may be that if we institute a special profounder 
biochemica I investigation into the events, tha t we shall find more than one 
factor or one substance which inhibits, but we should now especially wish. 
to assume that th is very low "optimum" in the first period is conneeted 
with the rendering transferable, with the conversion into sugar of the 
amylum in the scales. 

The materials must be transferred from the scales by way of the disk to 
the growing parts. When exposing to high temperatures we know, that no 
Hyaeinth or Tulip can send up stem or leaves from the bulb. 

In higher temperatures the reserve materials remain for the most part in 
the scales as starch . In low temperatures the starch~content decreases, the 
sugar~content increases (See e.g. H. MÜLLER THURGAU, 1885, Table on 
p. 865) . Transfer artd together with it nourishment and growth of the 
newly formed organs can now be started. And according as sufficient food .:. 
and with i.t especially the substances essential to the absorption of water~ 
eontaining salts (especially after planting and root~formation) - trans~ 

ferred to the centre, has once been absorbed by stem, young leaves an.d 
floral parts, these organs are getting less greatly dependent on the reserve 
food in the scales. Gradually the growth of the organs can more and more 
follow the real optima I temperature of growth and this "quickest" tempera~ 

ture is getting less dependent on the first necessary condition that a 
suHicient part of the reserve~materials is made transferrable, for which very 
low temperatures are specially needed. 

50 we have eome here to the general phenomenon that has drawn our 
attention and has been studied for so long a time especially for horticultural 
plants, that a low temperature for a certain period is conducive to or even 
necessary for shooting and especially for rapid foreing . 
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