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(3) HOTCHKISS reaction and metachromasia  have 
given clear posit ive slide images in the central  nervous 
systems of fishes, amphibia  and lower mammal i a  such 
as rodents and chiroptera a. Doubtful  and weak colora- 
tions were obtained with the central  nervous system of 
birds and higher mammal ia  ~. 

(4) Histochemical  colouring methods may  not  give 
true images on structure and position of metachromat ic  
and HOTCHKISS posit ive substances. 

I t  is well known tha t  these histochemical  reactions 
involve precipi tated material  in a form which is prob- 
ably far from what  it is in real life. 

Nevertheless, slide images obtained by infi l t rat ion of 
coloured materials (such as India  ink), in the nervous 
tissue centres and successive glia coloration clearly 
help to affirm tha t  hyaluronidase sensitive substances 
are lodged in the so-called inters t i t ia l  spaces of the 
central  nervous system. 

(5) The da ta  hereby reported agree wi th  the old ideas 
expounded by such anatomis t  as DEITERS, VIRCHOW 
and GIERKE a whereby the existence of an homogeneous 
substance between the neuroglia, nerve cells, fibres and 
axon terminations.  

(6) Systemat ic  comparison between histochemical  
reactions and glia make-up,  show, up to now, tha t  the 
intercellular mat r ix  of white mat te r  has a certain 
antagonism for histochemical  reactions and fibrous glia 
development .  Nevertheless,  when the fibrous glia are 
highly developed the histochemical reactions are ve ry  
weak. 

As our researches were approaching completion, many  
other  authors reported works with data  agreeing in 
many  respects wi th  our exper imental  results which will 
soon be subject  of a separate report. 

FREEDMANN4 has published a brief report  whereby 
the application of his exper imental  method demonstrates  
the existence of Hyaluronidase /Hyaluronie  acid systems 
in the intercellular  mat r ix  of the gray ma t t e r  of the 
central  nervous system. 

HEss ~ has shown, with his histochemical  methods,  
the existence of mucopolysaccharides in the intercellular 
mat r ix  of the gray ma t t e r  of the central  nervous system 
of the different mammalia .  In all probabi l i ty  the muco- 
polysaccharides form the ground substance of the central  
nervous system, The exper imental  data  presented by 
HEss agree fully with the results obtained from our 
researches. 

A. BAIRATI 

Insti tute o / H u m s  n A n a t o m y ,  Universi ty  o] Bari ,  I ta ly ,  
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Rdsumd 

R~actions histochinfiques et enzymatiques,  Faction 
positive du facteur diffuseur de DURAN-REYNALDS 
mont ren t  que dans les espaces intercellulaires du syst~me 
nerveux central  des vert6br~s exis tent  des substances 
mueopolysaccharides. La  glie (Vmc~ow) est constitu6e 
par une substance amorphe mucopolysaccharide et par 
la tex ture  glio-vasculaire. 
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pubbl, in Monit. ZooL it. Suppl. 61, 107 (1952) (fishes). - E. BARTOLI 
and G. BERTACCINI, ibidem (birds) pag. 109. - H. G1ERKE, Arch. 
inikr. Anat. 25, 95 (1885); 26, 110 (1886). 

2 F. MASSARI and G. MARSmO, Atti Soc. it. Anat. Napoli 1952, 
pubbl, in Monit. Zool. it. Suppl. 61, 110 (1952) (mammalia). - H. 
GIERKE, Arch. mikr. Anat. 25, 95 (1885); 26, 110 (1886). 

a H. GIERKE, Arch. mikr, Anat. 25, 95 (1885); 26, 110 (1886). 
4 B. FREEDMANN, Anat. Rec. 115, 265 (1953). 

A. HESS, J. Comp. Neurol. 98, 69 (1953). 

The Signif icance of T e m p e r a t u r e  and the Dai ly  
Light  - D a r k  Period in the F o r m a t i o n  of Rest in~  

Buds  

As has already been shown, increased storage tem- 
peratures  are able to produce in resting winter  buds a 
fur ther  deepening of dormancy 1. Furthermore,  those 
buds which had recently emerged from dormancy could 
be rendered dormant  again by raising the tempera ture  
sufficiently ~, this secondary resting period exhibit ing all 
the  typical  characteristics of the first " n a t u r a l "  one. 
These observations, coupled with the fact tha t  in the 
case of most  plants the resting period begins in the 
summer, have convinced the author  tha t  the " n a t u r a l "  
resting period is mainly due to the influence of high 
summer  tempera tures  ~. 

In  the present communicat ion,  an a t t e m p t  has been 
made to invest igate  the influence of tempera ture  and 
photoperiodism upon the formation of resting buds. I t  
has become clear t h a t  here, too, tempera ture  is the main 
factor determining the occurrence or non-occurrence of 
such dormancy.  W'ithin certain limits, however,  the 
effect of this factor is suppressed by the durat ion of the 
daily light period. 

The exper imental  material  comprised plants of 
Hydrocharis  morsus ranae L .  which had been allowed to 
develop from winter  buds, the dormancy of the la t ter  
having  been broken by storing them at  5°C. The plants 
were maintained in tap water  at temperatures  of 10, 15, 
20, and 25°C, respectively, both in the dark and under 
artificial daylight.  The daily periods of i l lumination 
lasted, respectively, 3, 6, 9, 12, 15, 18, and 21 h, as well 
as continuous il lumination. 

The results clearly indicate tha t  the environmenta l  
tempera ture  is of decisive importance in inducing the 
formation of dormant  buds. At  10°C, and independent  of 
the length of the daily light-period, no resting buds occur, 
the plants  continuing their  growth by the production 
and development  of non-resting, stolon-forming buds. 
On the other  hand, resting buds tend to occur a t  15, 20, 
and 25°C, though only when the daily l ight-period is 
not  too long. 

From a photoperiodic standpoint ,  the  formation of 
rest ing buds at the above temperatures  must  be con- 
sidered a short-day character,  i.e., i t  occurs when the 
durat ion of the daily l ight-period is neither too long nor 
too short. Rest ing buds are not  produced under condi- 
t ions of continuous i l lumination. Here a decisive factor 
in the ini t iat ion of resting-bud formation is the durat ion 
of the daily dark-period, the length of which must  not  
lie below a definite minimum value. 

Rest ing buds are also formed by plants maintained 
ent i rely in the dark, on a saccharose solution, at  18-22°C 
room temperature .  F rom this it may  be concluded tha t  
the significance of the daily light-period lies only in its 
effect on the synthesis of carbohydrates  which are 
necessary not onty for the formation of resting buds but  
also for storage in the la t te r  or in the adjacent  tissues. 

If  the durat ion of the daily l ight-period exceeds the 
length  characteris t ic  for each temperature ,  l ight  in- 
hibits  the formation of resting buds. Where the daily 
l ight-period is too long, i.e., where the corresponding 
dark-period is too short, plants mainta ined at  tempera-  
tures of 15 ° C and higher continue growth by the forma- 
t ion of non-rest ing stolon-forming buds. 

1 A. VEClS, Symbolae Bot. Upsalienses 10, 2 (1948). 
2 A. V~c.m; Physiol. Plant. 2, 117 (1949). 
3 A, VEGIS, Svensk Bot. Tidskr. 43, 671 (1049). 
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I n  c o m p a r i n g  the  sho r t e s t  l igh t -per iods  which  are  
essent ia l ,  a t  t he  va r ious  t e m p e r a t u r e s ,  for s to lon fo rma-  
t ion,  i.e., for  c o n t i n u e d  g rowth ,  i t  is obv ious  t h a t  t he  
lower  t he  t e m p e r a t u r e  t he  sho r t e r  t he  l igh t -pe r iod  
necessa ry  to  b r ing  such  g rowth  abou t .  H o w e v e r ,  as the  
t e m p e r a t u r e  rises,  t h e  da i ly  l igh t -pe r iod  necessa ry  for 
con t inued  g r o w t h  becomes  co r re spond ing ly  longer.  

On  the  o the r  hand ,  the  m a x i m u m  dai ly  l igh t -pe r iod  
which  p e r m i t s  t h e  f o r m a t i o n  of  res t ing  buds  becomes  
longer  as t he  t e m p e r a t u r e  rises, whi le  the  dark-per iod ,  
essent ia l  to  r e s t i ng -bud  fo rma t ion ,  becomes  cor respond-  
ing ly  shor ter .  T h u s  a t  15°C, w i t h  a da i ly  da rk -pe r iod  of  
on ly  3 h, no  d o r m a n t  buds  are  fo rmed .  On  the  o the r  
hand,  50 % of t he  p lan t s  fo rmed  res t ing  buds  when  the  
da rk  per iod  was  inc reased  to  6 h, and  100 % when  t h e  
da rk -pe r iod  was  9-18 h long.  A 3-hour  da rk -pe r iod  a t  
20°C caused r e s t i ng -bud  f o r m a t i o n  in 4 ou t  of 10 plants ,  
while a da rk -pe r iod  of 6-18 h a t  t he  same  t e m p e r a t u r e  
caused  re s t ing  buds  to  fo rm on al l  p lan ts .  Again ,  all 
p lants  p roduced  res t ing  buds  a t  25 °C and  a da rk-per iod  
3-18 h long. 

T h o u g h  h igher  t e m p e r a t u r e s  were  n o t  used in these  
expe r imen t s ,  t he  r ap id  decrease observed  in t he  m i n i m u m  
dai ly  da rk -pe r iod  r equ i r ed  to  in i t i a te  r e s t ing -bud  fo rma-  
t ion  leads  us to  e x p e c t  t h a t  w i t h  a f u r t he r  increase in 
t e m p e r a t u r e  e v e n  con t inuous  i l l umina t i on  could  no t  
h inder  the  f o r m a t i o n  of  res t ing  buds.  This  means  t h a t  
a f t e r  a ce r t a in  t e m p e r a t u r e  has  been  reached ,  f o r m a t i o n  
of res t ing  buds  is a p p a r e n t l y  i n d e p e n d e n t  of t h e  l eng th  
of the  da i ly  l igh t -per iod .  T h a t  is to  say,  t he  s h o r t - d a y  
reac t ion  is s u b s t i t u t e d  b y  a d a y - n e u t r a l  one.  Such a 
change  in t he  pho tope r iod i c  b e h a v i o u r  of  p lants ,  as 
regards  t he  in i t i a t ion  of f lower  fo rma t ion ,  has  been  
repor t ed  in a n u m b e r  of cases 1. 

I n  th is  manne r ,  l i gh t  and  t e m p e r a t u r e  are  an t agon i s t i c  
factors.  Whi l e  l i gh t  p r o m o t e s  g rowth  and  inhib i t s  the  
in i t i a t ion  of r e s t i ng -bud  fo rmat ion ,  a high t e m p e r a t u r e  
suppresses  g rowth  and  p rov ides  t h e  cond i t ions  neces-  
sary  for the  f o r m a t i o n  of res t ing  buds.  T h e  l igh t  factor ,  
ac t ing  a m i n i m u m  n u m b e r  of hours  per  day,  is able  to 
neu t ra l ize  t he  i nh ib i t i ng  effect  of t e m p e r a t u r e ,  p r o v i d e d  
t h a t  t he  l a t t e r  does  n o t  exceed  a ce r ta in  l imi t .  As  t h e  
t e m p e r a t u r e  rises, however ,  the  l eng th  of t he  l igh t  pe r iod  
m u s t  be increased.  F i n a l l y ,  a po in t  is r eached  where  
even  con t inuous  i l l u m i n a t i o n  can  no longer  c o m p e n s a t e  
for t he  inh ib i t ing  effect  of t e m p e r a t u r e .  

The  i nh ib i t o ry  effect  of l igh t  on the  f o r m a t i o n  of 
res t ing  buds  and  on t h e  i n i t i a t i on  of t h e  d o r m a n t  
cond i t ion  is l ike ly  due  to  t he  presence  of aux in  2, and  
poss ib ly  to o ther  ac t ive  subs tances  fo rmed  in the  leaves.  
The  f ac t  t h a t  r e s t i ng -bud  f o r m a t i o n  is p r o m o t e d  by  a 
h igh  t e m p e r a t u r e  is m a n i f e s t l y  c o n n e c t e d  wi th  t h e  
appea rance  of inh ib i t ing  subs tances  a. I t  should  be no t ed  
in th is  connec t i on  t h a t  SNOW*, w i t h  regard  to  t he  
occur rence  of co r re la ted  inh ib i t ions ,  has  sugges ted  an  
an t agon i s t i c  ef fec t  be tween  aux in  and  inh ib i t ing  sub- 
stances.  

B y  c h a n g i n g  t h e  pa r t i cu l a r  t i m e  a t  wh ich  t h e  p lan t s  
are  exposed  to  t h e  t e m p e r a t u r e  and  pho tope r iod i c  
condi t ions  f avour ing  res t ing-bud  fo rma t ion ,  t he  l a t t e r  
can  be  p r o m o t e d  a t  a n y  season.  On the  o the r  hand ,  if  t he  

1 R. H. ROBERTS and B. E. STRUCKMEYER, J. Agric. Res. 56, 633 
(1938); 59, 699 (1939). 

A. VEGIS, Acta Soc. Biol. Latviae 7, 87 (1937). - H. U. AMLONG 
and G. NAUNnORG Gartenbauwiss. 12, 116 (1938).- J. P. BENNETT 
and F. SKOOG, Plant Physiol. 13, 219 (1938). - G. BORGSTR6M, The 
transverse reactions o/ plants, Thesis, Lurid (1939). 

a T. HEMBURG, Acta Horti Bergiani 14,133 (1947) ; Physiol. Plant. 
2, 24 (1949); 2, 37 (1949); 4, 437 (1951); 6, 115 (1952). 

4 R. SNow, New Phytologist 36, 283(1937). 

p lan ts  are c u l t i v a t e d  dur ing  t h a t  season when  d o r m a n t  
buds  are  n o r m a l l y  fo rmed  in na tu re ,  and  under  t hc  
cond i t ions  of  t e m p e r a t u r e  and  l igh t  f avourab le  to 
g rowth ,  no res t ing  buds  are formcd.  All these  observa-  
t ions  nega t e  t he  ex i s tence  of an  endogenous  annua l  
r h y t h m .  

Thc author wishes to thank Mr. JotiN F. MOR(~AN-JON~S, M. Sc. 
for the translation of this communication. 
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Rdsumd 
Les bourgeons  d o r m a n t s  ne  se f o r m e n t  que  dans  le 

cas  off la  t e m p 6 r a t u r e  d6passe un  ce r ta in  n iveau  c r i t i que  
(entre 10 e t  15°C) co r r e spondan t  ~ une  p6riode quo t i -  
d ienne  d 'obscur i t6  qui  ne dol t  pas  s ' aba isse r  au  d e l l  
d ' u n e  ce r t a ine  dur6e min imale .  P lus  la  t e m p 6 r a t u r e  
monte ,  plus ce t t e  dur6e p e u t  ~tre raccourcie .  Dhs Fins- 
t a n t  off ces cond i t ions  ne son t  pas r6alis6es, l 'accroisse-  
m e n t  con t inue .  

Teneur en acide ribonucl6ique de diff6rents 
g6notypes chez Drosophila melanogaster 

On t e n d  a c t u e l l e m e n t  ~ a t t r i b u e r  ~ l ' h6 t6 roch roma t ine  
un  r61e dans  la  synth6se  des acides nucl6iques.  CAS- 
PERSSON et  SCHULTZ 1 ou t  m o n t r 6  que  la t e n e u r  en A.N,  
(d6termin6e p a r  abso rp t ion  en lumi6re  u l t r a -v io le t t e )  
du c y t o p l a s m e  d ' oocy te s  e t  celle des nucl6oles e t  des 
c h r o m o s o m e s  de g landes  sa l ivai res  subi t  des va r i a t i ons  
li6es k la  t e n e u r  dn n o y a u  en h6 t* rochromat ine .  CALLAN ~ 
d ' a u t r e  pa r t ,  se b a s a n t  sur  des  d6 te rmina t ions  ch imiques ,  
n ' a  pas  observ6 d ' in f luence  due ~ la pr6sence d ' u n  chro-  
m o s o m e  Y supp l6men ta i r e  sur  la t e n c u r  en A . R . N .  du 
c y t o p l a s m e  de l 'ccuf. 

Nous  avons  ten t6  de v6rif ier  chez Drosophila melano- 
gaster si des va r i a t i ons  i m p o r t a n t e s  du g6no type  ou du 
p h d n o t y p e  son t  aceompagn6es  de va r i a t i ons  dans  la  
t e n e u r  en A . R . N .  de l ' o rgan i sme .  

Un  p r emie r  r6su l ta t  (Tabl. I) se r a p p o r t e  k la t e n e u r  
en  A . R . N .  de males  n o r m a u x  ( X Y )  e t  de males  sans Y 
(XO). D c u x  cu l tures  parall61es, issues de  pa ren t s  iso- 
g6niques,  fourn issent  les d e u x  t ypes  de males.  La  t e n e u r  
en  A.1R.N., d6 te rmin6e  pa r  la m6 thode  de OGUR et  
1ROSEN 3 e t  r appor t6e  au poids  sec, diff~re de moins  de 
5 % p o u r  les femel les  e t  les males  de ces d e u x  cul tures .  
De  plus, c o m m e  les femel les  de d e u x  g6n6rat ions  son t  
g 6 n 6 t i q u e m e n t  iden t iques ,  le r a p p o r t  en t r e  les va leurs  
ob tenues  pour  les femelles  e t  les males  nous p e r m e t t r a i t  
de d6celer  un  6cart  dfi au g6no type  des males.  Or ces 
d e u x  r appo r t s  son t  iden t iques .  Nous  devons  donc  ad-  
m e t t r e  que  l ' absence  du c h r o m o s o m e  Y, malgr6  sa  
r ichesse en h6 t6 rochromat ine ,  es t  sans ef fe t  sur  la  
t e n e u r  globale  de l ' o r g a n i s m e  en A . R . N .  

U n  deuxi6me rdsul ta t  se r a p p o r t e  k un  t y p e  Minute ,  
M s caract4ris6 pa r  une  tai l le  r6dui te ,  des soles d iminu4es  
e t  une dur6e de d 6 v e l o p p e m e n t  prolong6e de d e u x  jours .  
Ce m ~ m e  p h 6 n o t y p e  p e u t  ~tre d6 te rmin6  pa r  de  n o m -  
breuses  m u t a t i o n s  dis t r ibu6es  t o u t  au long des q u a t r e  
ch romosomes .  Les t ypes  Minutes  c o n s t i t u e n t  donc  une  
classe assez par t icu l i6re  de m u t a n t s .  On  les a parfois  
in terpr6t6s  c o m m e  6 t a n t  dfls k des d6ficiences de r6gions 

1 T. CASPERSSON et J. SCHULTZ, Nature 142, ~94 (1938). - J. 
SeHULTZ et T. CASPERSSON, Arch. exp. Zel|forsch. -°2, 650 (1939). 

2 H. G. CALLAN, Nature 161, 440 (1948). 
M. OGua et G. RosEt¢, Arch. Biochem. 2a, ~62 (1950}. 


