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the second benzene ring. The forms represented are 
evidently both R. 
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(6) Summary o/the Generalized Scheme 

I t  may be convenient to bring together in note form 
the explanations and procedures set out and illustrated 
in the foregoing sections. 

Classification o[ Asymmetry. Atomic covalencies 
up to four are to be covered. The elements of asym- 
metry are the centre, in practice identified with the 
asymmetric atom, the axis, and the plane. 

Sequence Rule. In order to classify configuration 
about an element of asymmetry, we order the groups 
about it by an application in turn of the following sub- 
rules: 

(0) Near end or side precedes far (inapplicable to the 
asymmetric atom). 

(1) Higher atomic number precedes lower. 
(2) Cis precedes trans. 
(3) R precedes S (for pseudo-asymmetry only). 
(4) Higher mass-number precedes lower (among iso- 

topes only). 

Conversion Rule. Among the groups of highest 
priority follow the right- or left-handed pat tern of 

their sequence from the side of the model remote from 
the group of lowest priority. 

Labelling Rule. According as the pat tern is right- 
or left-handed, label the element of asymmetry R or S, 
or, in the case of a pseudo-asymmetric element, r or s. 

Zusammen fas sung  

E i n  f r i iherer  Vorschlag* lfir  die Spezi f iz ie rung der 
a s y m m e t r i s c h e n  Konf igu ra t i on  organischer  Verb indun-  
gen w u r d e  modi f iz ie r t  und  e rwei te r t .  I n  der  vor l iegen-  
den A b h a n d l u n g  wird  m e h r  N a c h d r u c k  auf  Beispiele 
gelegt ,  welche  das  Ver f ah ren  er l~utern ,  als auf  eine for- 
mel le  Da r l egung  der  P r inz ip ien  in a l lgemeine r  Fo rm.  Die 
pr inz ip ie l len  u n d  p rak t i s chen  Grfinde,  welche  ffir ein 
a t lgemeines  Ver fah ren  zur  Spezi f iz ie rung der  absolu ten  
a s y m m e t r i s c h e n  K o n f i g u r a t i o n e n  sprechen,  werden  
d i skut ie r t .  Da  ein solches Ver fah ren  n u t  auf  wenigen 
e indeu t igen  Rege ln  be ruhen  soll, muss  es fo lgende Be- 
d ingungen  erfi i l len : 1. die l~este, welche die A s y m m e t r i e  
bedingen,  mfissen au f  Grund  e iner  permanen ten ,  in ter-  
nen  E igenscha f t  geo rdne t  werden ;  2. das dre id imensio-  
hale  Muster ,  welches so e rha l t en  wird,  muss  d i rek t  als 
Klass i f ika t ionsgrund lage  dienen.  

E b e n s o  wie in der  f r i ihercn  Mi t t e i lung  wird  auch  in 
der vorliegenden Abhandlung ats ordnende Eigenschaff 
yon Gruppen, welche sich ii~:ihrer chemischen Konstitu- 
tion unterscheiden, die At6mnummer verwendet. Dar- 
fiber hinaus wird gezeigt, wie die feineren Unterschiede, 
welche Asymmetric verursachen, wie die Atolnmasse 
sowie Konfiguration und Position der Gruppen, be- 
rficksichtigt werden k6nnen. 

Das Verfahren wurde soweit ausgebaut, dass man es 
auf alle bakannten Typen der optischen Isomerie or- 
ganischer Verbindungen anwenden kann. Zur Spezi- 
fizierung der Konfiguration werden neue Symbole vor- 
geschlagen, welche ausschliesslich die absolute Konfigu- 
ration darstellen sollen. 

Formation o£ the Resting Condition in Plants 
Environmental Factors Causing the Onset o/ Rest 

By A. VEGIS a, Uppsala 

The question concerning the formation of resting 
condition, i.e., of quiescence of plants, has not yet  been 
solved in spite of its great theoretical and practical 
importance. The formation of resting condition before 
the onset of the season unfavourable for the growth has 
been known for some time 2. But, inspite of all ef- 
forts made, it has, however, not been possible to 
achieve any success in establishing the environmental 
factors which under natural conditions are respon- 
sible for the formation of resting state. This circum- 

1 Institute of Physiological Botany, University of Uppsala. 
2 E. ASKEtCASY, Bot. Ztg. 35, 793 (I877}. 

stance has been the cause of considering the rest period 
as an unalterable peculiarity in plants, which is heredit- 
ary and does not come about by the influence of 
environmental conditions 3. Such a conception is 
even now advocated by some investigators a. 

3 M. TRgUB, Bull. Soe. roy. Bot. Belgique 26, 182 (1877).-G. 
HABERLANDT, Ein¢ botanische Tropenreise (Engelmann, Leipzig 
1893). - A. F. SV. SCmMPER, Pllanzengeographle au] physiologischer 
Grundlage (Fischer, Jena 1898). - G. VOLKEN$, Laub/all und Laub- 
erneuerung in de*~ Trope~z (Gebr. Borntraeger, Berlin 1912).- 
S. SIMO.~, Jb. wiss. Bot. 56, 71 (1914). 

4 E. B(~NNING, Naturwissenschaften 31, 493 (19.13); El~twick- 
h~ngs- und Bewegungsphysiotogie tier P]la~zeu (Springer, Berlin, 
G~Sttingen und Heidelberg, 1948). 
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However, already GASSNER'S 5 experiments with 
Chloris ciliata have shown that at high temperatures 
the non-resting caryopses do not germinate when 
placed on moistened filter paper under germinating 
conditions in darkness. This "loss" of capability to 
germinate caused by a long stay at high temperature 
under germinating conditions in darkness, could not 
be neutralized later either by illumination of the 
germinating seeds or by removal of the seed coats. 
Seeds recently freed from their seed husks and placed 
under germinating conditions at high temperature did 
not show any "loss" of readiness to germinate and 
germinated as well in darkness as in the light. During 
the germination in darkness, treatment with oxygen at 
high temperatures had the same favourable result on 
germination as the removal of the seed coats. When 
the seeds were freed from their husks and treated with 
oxygen the percentage of germination did not increase. 
Therefore it was concluded that ordinary partial oxy- 
gen pressure is sufficient for germination. In contrast 
to this the seeds with husks showed full percentage of 
germination only in an atmosphere strongly enriched 
with oxygen. Thus in case of seeds covered with husks 
the latter render some difficulty for the access of oxy- 
gen to the inside of the grain and consequently the 
partial oxygen pressure in the air is not enough to 
induce the germination. The promotive effect of light 
on the germination could be observed also in the seeds 
freed from husks when the supply of oxygen was 
experimentally reduced. Thus, ligh[ influences germi- 
nation by affecting the seed, i.e., the embryo. 

GASSNER was convinced that the caryopses have 
permanently lost their ability to germinate since they 
did not germinate later at optimum conditions. There- 
fore he did not consider this phenomenon in connection 
with the formation of resting condition in the seed 
embryo. This connection was proved significantly 
later by the investigations of DAVIS 6 with experimental 
objects more suitable for this purpose. When fruits of 
Ambrosia tri[ida L. were placed in moist medium at 
high temperature, a number of fruits did not germinate. 
The germination of fruits depends upon the degre e of 
after-ripening, the temperature, and oxygen available 
to the embryo within the fruits. The oxygen supply 
is controlled by the membranes encasing the embryo 

a n d  also by temperature. At high temperature an 
adequate oxygen supply corresponding to the demands 
of the embryos not after-ripened cannot be main- 
tained. As a result of such limited oxygen intake, 
embryos that are not thoroughly after-ripened are often 
prevented from germination. The fruits or seeds that 
do not germinate at high temperatures do not die, but 
after a time revert to a resting condition and nmst 
again be returned to the cold and go through another 

5 G. GASSNER, Bet. dtsch, bot. Ges. 26, 350, 504 (1910); 29, 708 
{1911}; Jb. Hamb.  wiss. Anst .  ~9, 1 {1911). 

s W. E.  DAvis, Amer.  J .  Bot. 17, 58 (I930). 

after-rlpening process before germination can take 
place. The cause of secondary dormancy in embryos 
appears to be due to restricted aerobic respiration at 
high temperatures. 

The embryos of XantMum seeds at maturity do not 
exhibit any tendency to resting when placed under 
germinating conditions. The resting state, however, 
may be induced in the embryos of intact seeds at 
temperatures at which germination ordinarily takes 
place, provided that the oxygen supply to the embryos 
supplemented by means of clay or agar is restricted 
to the extent where no germination takes place ~. At- 
though a restriction of the oxygen pressure by the seed 
membranes was found to be necessary for the forma- 
tion of resting condition, yet it did not develop in the 
absence of oxygen. An oxygen supply to the seeds just 
below that necessary to cause germination at a rather 
high temperature appears best for the formation of 
resting state. When seeds, the embryos of which have 
been rendered resting, were kept moist and at low 
temperature, the resting condition disappeared from 
the embryos after some time. There are known to be 
other cases, pointing to the decisive importance of the 
restriction of the oxygen supply in inducing the resting 
stage in the seed embryos s. 

API~LEMAN 9, who thoroughly studied the resting 
state of potato tubers, also came to the conclusion that 
the primary reason for the formation of resting state is 
due to low permeability of the periderm to the gases. 
Consequently, the buds cannot be supplied with enough 
oxygen for the continuance of growth. It should also 
be noted that the buds of lily bulbs, like the seed 
embryos mentioned above, readily become resting if 
the supply of oxygen is limited 1°. 

Recent respiratory investigations have shown that 
also in the young intact resting buds of woody species 
the oxygen uptake is limited by the rate of oxygen 
diffusion 11. In this case, too, the supply of oxygen to 
th~ inner part of the bud corresponding to the demands 
of the aerobic respiration cannot be secured. 

It must be emphasized, however, that for the forma- 
tion of resting condition oxygen supply is necessary to 
some extent. It  was proved by the above mentioned 
experiments of DAvis that by stronger limitation of 
oxygen supply to the seed embryos, the germination 
can be prevented without the onset of the resting 
condition. Such seeds, however, germinate very easily 
when transferred to an atmosphere with sufficient 
oxygen. If the oxygen pressure in the inside of seeds 
or buds is below the level necessary for the forma- 
tion of the resting state, while the oxygen content 
of the atmosphere is usual, a slight rise of partial 

W. E. DAvis, Amer.  J .  Bot.  17, 77 (1990). 
8 N. C. THORNTON, Contrib. Boyce Thompson Inst .  13, 487 (1945). 
9 C. O. APPLEMAN, Bot. Gaz. 61, 265 (1916). 

I0 N. C. TIIORNTO~, Contrib. Boyee Thompson Inst .  10, 381 (1939). 
i i  B. M, POLLOCK, Physiol. Plant.  6, 47 (1953). 
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oxygen pressure can obviously- cause the formation of 
resting condition 12. On the other hand, a strong reduc- 
tion of the partial oxygen pressure causes accumulation 
of products of anaerobic respiration, i.e., acetaldehyde 
and ethanol, as for exampleat high temperature in hot 
water. A continuance of the latter can cause injuries 
or death to the plant organ concerned. A temporary, 
short lasting, strong restriction of oxygen supply can, 
however, break the quiescence, which had developed 
earlier 13. Especially striking is this phenomenon in the 
resting buds of Stratiotes aloides, which are brought too 
closely together in a limited amount of water ~. 

A number of investigators have shown with many 
plants that for the formation of resting condition in the 
buds, the length of day may be of considerable impor- 
tance 15. On the other hand, it has been proven that not 
in all cases can the onset of resting conditions be 
traced back to the effect of the length of the day le. 
MOSHKOV (1935) has observed that a sufficiently short 
day period can bring about cessation of growth in the 
terminal shoots of woody species only when the tem- 
perature is high enough. This incidental observation 
of MOSHKOV was regarded lightly. It was also known 
that Allium cepa shapes the bulbs only above the 
temperature level of 10 ° to 15 ° C 1 ~, but also this finding 
did not consider temperature, which had exceeded 
certain level, as the cause of formation of resting buds 
in general. 

It was shown in a range of experiments with Stra- 
tiotes aloides 13 that, when the temperature is raised 
above a certain level, a further deepening of quiescence 
in the already resting buds can be brought about and 
the length of the resting state can be extended. Even 
the buds, which are in the state of after-rest and can be 
induced to germination in a narrow temperature range, 
will be induced to rest again by surpassing for a 
certain time the upper temperature limit. The extremes 
of temperature intervals at which the buds are capable 
of opening extend more and more during after-resting 
at low temperatures. Simultaneously the buds become 
more strongly stabifized against the inactivating in- 
fluence of high temperatures. Under natural conditions 
the buds are completely stabilized against the in- 

x~ N, C. THORNTON, Contrib. Boyce Thompson Inst. 10, 339 (1939). 
ls K. BoREsc~I, Biochem. Z. 153, 313 (1924); 170, 466 (1926); 202, 

180 (1928).- T. MORI~'AGA, Amer. J.  Bot. 13, 159 (1926). 
14 A. VEols, Svensk Bot. Tidskr. 43, 671 {1949). 
15 W. W. GARNER and H. A. ALLARD, J. agric. Res. Z3, 871 (1923). 

- B. S. MOS~KOV, Bull. appl, Bot. Genetics and Plant-Breeding 23]Z, 
479 (1930) ; Planta 23, 774 (1935).- P. L. BOGDANOV, Mitt. Staatsinst. 
wiss. Forschg. Forstwirtsch. u. Holzindustrie 10, 21 (1931). - P. KRA- 
MER, Plant. Physiol. 11, 127 (1936). 

ls p. KRAMER, Plant. Physiol. 11, 127 (1936) ; 18, 239 (1943).- J.  R. 
JESPER and P. KRAMER, Forestry 37, 796 (1939). - P. F. WAREING, 
Physiol. Plant. 3, ~58, 300 (1950). - C. E. OI.MSTED, Bot. Gaz. 112, 
365 (1951). 

1~ H. C. THOMPSON and O. SMXTR, Cornell Univ. Agric. Exp. Sta. 
Bull. No. 708 (1938). - O. V. S. HEATH, Ann. appl. Biol. 30, 208,308 
(]943). 

lS A. VE~IS, Symb, Bot. Ups. 10, No. 2 (1948); Physiol. Plant. 1, 
116 (1948); 2, 117 (1949); Svensk Bot. Tidskr. 43, 671 (1949). 

activating influence of high temperatures when they 
begin to open in the spring. A similar phenomenon is 
observed also during the state of after-ripening of the 
seed embryos l°. If the seeds are not after-ripened and 
are placed for germination at high temperatures, they 
do not show readiness to germinate and gradually 
become resting. However, if they are placed for 
germination at a sufficiently low temperature, but 
otherwise at equal experimental conditions, they are 
ready to germinate. In this connection the viviparous 
germination in cold and rainy weather may also be 
mentioned, when the seeds have already germinated in 
the ears of cereals 2°. This applies also to such species 
of cereals which at higher temperature may be more 
or less resistant to germination 21. Likewise the bulbs 
of TuIipa, Hyacinthus and Narcissus do not show any 
interruption of development when placed at the right 
time at low temperature after the differentiation of 
organs primordia is completed 22. This low temperature 
must correspond to the demands of the plants at the 
beginning of extension growth. In such case the plants 
mentioned can conclude their cycle of development 
and growth in nine months instead of twelve. 

All the above mentioned observations, as well as the 
fact that the buds and seed embryos become resting in 
summer, have convinced the author ~3, that under natu- 
ral conditions the cause o/the [ormation o[ resting con- 
dition is a temperature too high/or growth o/the young, 
recently [ormed cells, which are surrounded by structures 
limiting oxygen di]/usion. 

The formation of resting in seed embryos and 
buds may be thought of as an adjustment of the plant 
to its changing environment. This adjustment helps to 
ensure the germination of seeds, the sprouting of the 
buds and the growth of the shoots only under en- 
vironmental circumstances suitable for the growth. All 
resting mechanisms tend to restrict periods of active 
growth to favourable seasons and to limit or suppress 
growth under less favourable circumstances 2~. 

Lowering of activity increases resistance against 
extreme unfavourable environmental conditions. Ob- 
viously this response towards high temperatures 
originated in warm-temperate climate where it serves 
even now to increase the resistance of plant to heat and 
drought during certain periods of the year. The 
utilizing of the resting state, which was caused by high 

19 H. BORRISS, Jb.  wiss. Bot. 89, 254 (1940). 
20 A. ATTERBERG, Landw. Vers.-Stat. 67, 1°~7 (1907). 
21 I. A. KOSTJV6ENKO and T. J. ZARUBAJLO, Bull. appl. Bot. 

Genetics and Plant Breeding. Plant Industry in U S SR. 17, 17 (1936). 
~a A.H. BLAAUW, Proc. Kon. Akad. Wetensch. Amsterdam °,9, 1343 

(1926).-A. H. BLAAU;V, I. LUYTEN, and A. M. HARTSEMA, Verh. Kon. 
Akad. Wetensch. Amsterdam, afd. Natuurk. 2de Sect. ~6, No. 7 (1930). 
A. n .  BLAAUV¢, A. M. HARTSEMA, and E. HUISMAN, Proc. Kon. Akad. 
Wetensch. Amsterdam 36, 803 (1932). - E. VAN SLOGTEREN, R. H. S. 
Daffodil Yearbook 1935, 48. 

23 A. VEGIS, Svensk Bot. Tidskr. t3, 671 (1949); Symb. Bot. Ups. 
11, No. 1 {195~). 

st j .  BO~CSE~ and A. W. GALSTON, Principles of plant physiology 
(Freeman & Co., San Francisco 1952), 
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temperatures, for the overcoming of the cold period of 
the year is evidently a phenomenon of secondary nature. 
This was proved to be possible in cases where the 
resting state had not ended when the cold period of 
the year had started. In cold climates the resting state 
ends in many cases only after the influence of low 
temperatures of long duration. Already KLEBS 25 has 
defended to his death the view that the formation of 
resting condition must be comprehended as a reaction 
of the plant to unfavourable environmental conditions. 

Through further investigations with Hydrocharis- 
plants it is experimentally proven that the formation 
of "winter buds" occurs only above the 10°C level ~s. 
There is no doubt that the circumstances in this respect 
are similar also in other plants. However, within cer- 
tain temperature limits and at least with plants 
forming the resting buds according to the short-day 
pattern (Allium ce#a is the only one positively estab- 
lished case where the hypotrophic resting buds, the 
bulbs, are formed according to the long-day pattern 17) 
the formation of resting buds can be prevented by 
means of sufficiently long daily light periods, the 
growth, on the contrary, will be continued. 

In Hydrocharis, and to all appearances in other plants 
of the same group, among them also most of the 
woody species investigated, the actions of temperature 
on the above mentioned level, and of light, have 
proved to be antagonistic to each other. Higher 
temperatures aim at the formation of resting buds and 
the initiating of the resting condition; the light, 
however, counteracts that and promotes the con- 
tinuance of growth 2~. As long as the temperature does 
not exceed a certain limit, the light, acting a minimum 
number of hours per day, is able to prevent the forma- 
tion of resting buds and the onset of quiescence. 

Thus, it can be considered as proven, that under 
natural conditions the environmental temperature is 
of decisive importance in inducing the formation of 
the resting condition as well as in the commencement 
of the development of resting buds. The low permea- 
bility of the enveloping structures is apparently a 
presupposition for the formation of the resting condi- 
tion under the influence of high temperature both in 
fruits, seeds and in the resting buds; the envel- 
oping structures separate the growing points of these 
forms from surrounding air and restrict the oxygen 
diffusion. A limitation of oxygen access at high 
temperature causes a diminished capacity of aerobic 
respiration and setting in action certain anaerobic 
processes, which lead to interruption of growth and 

2s G. KLEBS, Willki~rliche Entwicklungsdnderungen bei P]l~nze~ 
(Fischer, Jena  1903); Sitztingsbet. Akad. Wiss. Heidelberg, math.-  
naturw. KI. 2B, 23. Abh. (1911); 4B, 5. Abh. (1913); Biol. Zbl. 32, 
S57 (1912); 37, 373 (1917); Abh. Akad. Wiss. Heidelberg, math.-  
naturv¢. K1. a. Abh. (1914); Jb .  wiss. Bot. 5a, 734 (1915). 

~6 A. V ~ I s ,  Exper.  9, 462 (1953). 
~v A. VEGIS, Symb. Bot. Ups. 14, No. 1 (1955). 

to onset of rest. The temperature effect on the buds can 
appear only i f  by short day response the daily light 
periods are not too long. Likewise, at high temperatures 
the promotive effect of light upon the germination of 
seeds not after-ripened, requiring light, apparently 
comes about on account of the light neutralizing the 
growth inhibiting effect of this temperature. 

It should be emphasized that by means of high 
temperature only such growing points can be brought 
into a state of quiescence as are not stabilized against 
the influence of high temperatures at a limited oxygen 
supply and as show the ability to grow only within 
narrow, relatively low temperature limits. Fully after- 
ripened embryos germinate or after-rested buds shoot 
even better at high temperatures than at low ones, 
and such buds when shooting have become independent 
of the day length zs. With such buds no inhibition of 
growth appears from the influence of high temperatures, 
which might be compensated by the influence of 
sufficiently long daily light-effect. In similar way the 
after-ripened seeds, which in immature state require 
light, are ready to germinate also in darkness. On such 
seeds the light no longer promotes, but not seldom 
inhibits. Obviously, the light can exert a double 
effect on the germination of seeds not after-ripened, 
whereas the promotive effect prevails over the in- 
hibitory. In the fully after-ripened seeds no inhibition 
comes into being as a result of temperature influence, 
which might have been suspended by light. Therefore 
only one inhibitory effect of light on germination 
appears here. 

Stabilisation against the inactivating action of high 
temperatures can obviously be explained by certain 
changes in the respiratory chains, perhaps by their 
oxidases being replaced by others. In aerobic respira- 
tion, which is necessary for extension growth, the 
hydrogen, i.e., electrons, removed by dehydrogenation 
from metabolites must be transfered from pyridine 
nucleotides (DPNH and TPNH) or dehydrogenases to 
its ultimate acceptor, the molecular oxygen, by carrier 
systems. Apparently in the embryonal cells of young 
growing points this transport proceeds comparatively 
slowly 29. The limited oxygen availability reduces this 
already low rate of transfer still more. At high tem- 
peratures these carrier systems in young embryonal 
cells cannot reoxidize the pyridine nucleotides, i.e., 
dehydrogenases with appreciable velocity. Under such 
conditions the oxidative breakdown of the inter- 
mediates of aerobic glycolysis cannot keep pace with 
their formation. The latter becomes much more ac- 
celerated than oxidative breakdown 27. In these circum- 
stances lipids, which still more limit the rate of oxygen 

is p. KRAMER, Plant Physiol. 11, 127 (1936). - S. P. BULOAKOVA, 
J. Bot. de rURSS. 22, 413 (1937).- A. VEGZS, Exper. 9, 462 (1953); 
Symb. Bot. Ups. 14, No. 1 (1955). - P. F. WAREI•G, Physiol. 
Plant.  6, 692 (1953). 
~ G. W. TODD, Physiol. Plant. 6, 169 (1953). 

Exper. 7 
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diffusion into the cells, accumulate in the boundary 
layers of cytoplasm ~°. Under conditions, which bring 
about the termination of resting state, for example at 
a low temperature, the lipids, whose accumulation at 
the cytoplasm surfaces characterizes the onset of resting 
state gradually become dissolved3°,aL Simultaneously 
the transfer of hydrogen, i.e., the electrons, to molecular 
oxygen is more and more brought about by another 
route, namely via carriers of high effectiveness, with 
great turnover numbers. Moreover, it seems that these 
transferring systems of the embryonal cells, which have 
passed through a rest period, are more protected 
against inhibitions. The more rapid hydrogen transfer 
to molecular oxygen obviously accelerates also the 
rate of oxygen diffusion. Even at high temperatures 
oxygen is brought fast enough into the cells to reoxi- 
dize the reduced pyridine nucleotides, i.e., dehydro- 
genases, as rapidly as they are formed. Therefore the 
carbohydrate breakdown products become completely 
oxidized and few or no lipids, which cause the develop- 
ment of resting condition, are produeed~L 

The arresting effect of high temperature on growth 
can be connected with the formation of lipids a° and 
growth inhibiting substances ~.  The presence oi lipids 
and growth inhibiting substances is proven, for in- 
stance, in resting buds and seeds. The influence of 
daily light periods, which promotes the growth, 
apparently comes about.due to production, activation 
or larger accessibility of the growth promoting sub- 
stances such as indoleacetic acid and possibly also of 
other substances. As is known, auxin stimulates 
oxygen uptake sa, to all appearances it is able to pro- 
mote the transfer of hydrogen, i.e., electrons, to mole- 
cular oxygen in the embryonal ceils. It has been re- 
peatedly shown that the resting state of the buds can 
be terminated by the supply of auxins in proper con- 
centrations an. It should be mentioned that the shoots of 
"witches brooms", which are obviously richly provided 
with growth promoting substances by means of the 
corresponding fungus, apparently do not possess a 
clear resting stage a~ and are able to shoot forth at any 
time without any treatment when the environmental 
conditions are favourable. 

30 A. VXGXS, Symb. Bot. Ups. 1~, No. 1 (1955). 
3x N. A. SATAROVA, Doklady Akad. Nauk SSSR 62, 713 (1948); 

Trudy Inst. Fiziol. Rast. ira. Timirjazeva 7(1), 67 (1950). - P. A. 
HENCKEL, Proc. 6 th Internat.  Bot. Congr. (Stockholm, I953), p. 789. 

az T. HEMB~RC, Arkiv Bot. 33B, No. 2 (1946); Acta Horti Ber- 
giant 1~, 133 (1947); Physiol. Plant. 2, 24, 37 (19.I9); 4, 437 (1951); 
5, 115 (1952); 7, 312 (1954). 

3a B. COM~aONEX and K. V. Tm.~ANN, J. gen. Physiol. 24, 279 
(1941). - J. B~RG~R, P. SmTH and G. S. Av~ev, Amer. J. Bot. 33, 
601 (1946). - J.  BosNEa, Amer. J. Bot. 36, 429 (1949). - L. ASKER, 
Proc. Kon. NederL Akad. Wetensch. Amsterdam 54, 525 (1951) ; Acta 
bot. Neerl. 2, 22 (1953.) 

34 A. V~61s, Acta Soc. Biol. Latviae 7, 87 (1937). - H. U. AMLONG 
and G. NAUNDO~F, Gartenbauwiss. 12, 116 (1938). - J. P. BENNETT 
and F. SKOOG, Plant Physiol. 13, 219 (1938). - G. BORGSTR(SM, The 
rranswrse reactions o] plants, Thesis Lund 1939. 

31~ H. C. SCHELLESBERG, Ber, dtseh, bot. Ges. 33~ 118 (1915). 

It  is clear that even at long daily illumination at 
high temperature the young growing points of many 
plants, especially perennial plants, can be supplied with 
nutritive mineral salts, auxins and other active sub- 
stances necessary for the overcoming of inhibition and 
maintenance of growth, only at a restricted rate 86. In 
a composed system of growing points, as for example 
in a shoot of a tree, at high temperatures, even during 
a long day, only the terminal growing points can be 
supplied with the missing substances which are ne- 
cessary for the growth and removal of inhibition. In 
addition to that this supply of some active substances 
can obviously be provided only for a limited time. 
Most of the growing points in the system, especially 
those in the axils of the leaves, are formed as resting 
buds very soon and are left for inhibition. On the other 
hand, the shooting of newly formed axile buds is a 
common phenomenon in the woody species, especially 
in young plants, which shoot early in spring when the 
temperature is relatively low. Moreover, these axile 
buds shoot without previous formation of bud scales 
and without temporary suspension of growth 37. The 
formation of such sylleptic shoots from the young 
axile buds without a preceding resting state can be 
observed also in the proliferous stumps of the felled 
trees 3s. In spring, when the resting buds are fully rested 
and stabilized against the influence of high tempera- 
tures, not only the terminal, but also most of the lateral 
buds are ready to shoot. The primary reason of the 
correlative inhibition of the axile buds is not the in- 
hibitive influence of the terminal bud, but of too high 
a temperature. Against the latter, the terminal grow- 
ing points can be protected longest. 

The autor wishes to thank Mr. FRIClS DANGA for the translation 
of this communication. 

Z u s a m  me n / a s s u n g  

Die Einstellung des Wachstums und die Entstehung 
des  S t a r r e -  bzw.  R u h e z u s t a n d e s ,  s o w o h l  in  d e n  I~uhe- 
knospen als auch in den Samenembryonen, kann unter 
nattirlichen Verhtiltnissen durch die ~Virkung der Tem- 
peraturen hervorgerufen werden, die oberhalb des Be- 
retches liegen, in welchem die betreffenden jungen Vege- 
tationspunkte zur Zeit mit dem Streckungswachstum 
anzufangen imstande sind. Bet den jungen, noch nicht 
hinreichend ausgeruhten bzw. nachgereiften Vegeta- 
tionspunkten ist dieser Temperaturbezirk eng und liegt 
verhMtnism•ssig niedrig. Wtthrend der Naehreife bzw. 
Nachruhe steigt aber sowohl die-maximale als auch die 
optimale ~Vachstumstemperatur immer hSher. Oberhalb 
der jeweiligen maximalen Wachstumstemperatur kann 
in den jungen meristematischen Zellen der Vegetations- 
punkte, bei denen die Sauerstoffdiffusion dutch die 
Knospenschuppen bzw. Frucht- und Samenschalen be- 

86 K. GOEBEL, Einleitung Sn die experimentdle Morphologie der 
P/la~czen (Teubner, LeipzigjBerlin 1908). 

3~ K. GOEBEL, Bot. Z. aS, No. 45-50" (1880). - H. L. SPXTH, Der 
Johannistrieb, Diss. Berlin 1912. 

38 K. GOEBEL, Organographie der Pllanzen, I. T. 2.Aufl. (Fischer, 
Jena 1913). 
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grenzt ist, ein den Forderungen der aeroben Atmung 
entsprechender Sauerstoffzustrom nicht  gesichert wet- 
den, was zur Einschr/ inkung der aeroben Atmung f~hrt, 
die eine Voraussetzung fiir das Streckungswachstum ist. 
Im Zusammenhang damit  ents tehen im Stoffwechsel- 
verlauf Anderungen,  die in der Bildung der Hemmstoffe 
und in Lipoidanh~tufung in den Grenzschichten des 
Plasmas resul t ieren,  wodurch Wachstumseinstel lung 
und Ruheein t r i t t  verursacht werden. Solche Anderungen 
des Stoffwechselverlaufes k6nnen aber nicht bei aus- 
geruhten Vegeta t ionspunkten hervorgerufen werden, 
obgleich sic dieselben Sauerstoffdiffusion begrenzenden, 
einhiillenden S t rukturen  besitzen. Gewisse Beobachtun- 
gen lassen vermuten,  dass die Leistungsf£higkeit der 
enzymatischen Systeme, der sogenannten  Atmungs- 
ketten, welche die 0be r t r agung  des Wasserstoffes bzw. 
der Elektronen yon den reduzierten Pyridinnukleotiden 
(DPNH, TPNH) und Dehydrasen auf den molekularen 
Sauerstoff vermit teln,  bci jungen meristematischen 
Zellen merklich geringer ist als bei den ausgeruhten. Die 
oben erw~ihnten Stoffbildungen k6nnen bei hohen Tem- 
peraturen offenbar nur  durch Zusammenwirken beider 
Umst~Lnde zustande kommen.  Allem Anschein nach be- 

grenzen die bei hohen Tempera turen  ents tehenden 
Hemmstoffe die Wasserstoffi ibertragung in jungen  
meristematischen Zellen noch mehr. Allerdings kann  die 
Leistungsflihigkeit der erwlihnten 13bertragungssysteme 
bei hohen Temperaturen,  so lange sic nicht  zu hoch 
liegen, auch in jungen meristematischen Zcllen, zum 
Beispiel denen vieler Knospen, durch eine hinreichend 
lange t~gliche Lichtperiode mchr oder weniger lange 
auf einem Niveau erhalten werden, bei welchem das 
Streckungswachstum fortdauern kann  und  Ruhee in t r i t t  
unm6glich ist, Es .scheint m6glich zu sein, dass dabei 
Wuchsstoffwirkung yon Bedeutung ist. Im  Laufe der 
Nachruhe werden die oberflachlichen Lipoidanhitufun- 
gen des Plasmas aufgel6st, and  die "Wasserstofftiber- 
t ragung aut molekularen Sauerstoff wird immer  mehr  
durch viel effektivere Systeme fibernommen. Eine Zu- 
nahme des Sauerstoffverbrauches steigert offenbar auch 
die Geschwindigkeit der Sauerstoffdiffusion, V611ig 
ausgeruhte Vegetationspunkte sind in viel weiteren 
Temperaturgrenzen wachstumsfAhig und k6nnen durch 
die Wirkung hoher Temperaturen nicht  mehr in Ruhe 
versetzt werdem Das Streckungswachstum t r i t t  bei 
ihneu unabh~tngig yon der Tageslange ein. 
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I n h i b i t i o n  p a r  l e  p h 6 n y l ~ t h y l a c ~ t a t e  
e t  Ie  p h ~ n y l ~ t h y l p r o p r i o n a t e  d e  l a  f o r m a t i o n  d e s  

r a d i c a u x  a c ~ t y l e s  a c t i f s  

coenzyme A; son activit6 est d6termin6e en mesurant  l 'ac~- 
tylat ion du p-aminophenylsulfamide% Le ph6nyl6thyl-  

Dans l '6tude th4rapeutique de l 'act ion hypocholest6- it 
rol6miante de l 'acide ph6nyl6thylae6tique COTTET, 10 
MATHIVAT et REDEL 1 sugg6rent que ce m6dicament agit 9 
en bloquant  le coenzyme A n4cessaire aux r6actions 
d'ac4tylations qui aboutissent  g lu formation du cholest6- 8 
rol. 7 

Nous averts 6tudi6 Faction des acides ph6nyl6thyl- a 
ac6tique (PEA) et  ph6nyMthylpropionique (PEP) sur la 
formation de l 'ac6tyl-coenzyme A, qui est un  inter- 5 
m~diaire impor tan t  dans la synth~se du cholest4rol. 

Dans les organismes sup6rieurs, on connatt  deux 
r6actions principales formatrices d'ac6tyl-coenzyme A, s 
scion que le substra t  est l 'ac6tate ou lc pyruvate.  La z 
r6action ut i l isant  l 'ac6tate a 4t6 trouv6e par LIPMA~N 1 
et KAPLAN ~ dans le foie de pigeon, celle uti l isant le 
pyruvate par GREEN et coll. 3 dans le muscle pectoral de 
pigeon. Notre 6rude a port6 sur l 'une  et l 'autre  r6action. 

I. Cas de l'acdtate. L'enzyme de foie de pigeon forme 
de l 'ac6tyl-coenzyme A ~ part ir  du m61ange ac6tate ATP 

1 J. REDEL et J. COTTET, C. r. Acad. Sci. 236, 2553 (1953). - 
J. COTTET, A. MATHIVAT et J. REDEL, Presse M4d. 62, 939 (1954). 

2 N. O. KArLAN et F. LIPMAN~, J. biol. Chem. 174, 37 (1948). 
3 p. K. STU~IPF, K. ZARUDrrAYA et D. E. GREE~, J. bi01. Chem. 

167, 817 (1947). 
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ac6tate 4 et le ph6nyl6thylpropionate sent  des inhibi teurs  
de cette r6action. 

4 S. GARATTINI, C. MORPURO0 et N. PASSERINI, Giorn. ital. chem. 
Ter. e, 60 (1955). 
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