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cescens v e r u r s a c h t e n  E r k r a n k u n g  ge legent l i ch  e i n e n  ge- 
r ingff ig igen E x t r e m i t / i t e n t r e m o r .  

F t i r  unse re  Ve r suche  v e r w e n d e t e n  wir  ausschl iess l ich  
m/ inn l i che  Imag ines .  Die  Tiere w u r d e n  v o r  Ver suchs -  
b e g i n n  bei  Z i m m e r t e m p e r a t u r  geha l t en .  Die  A p p l i k a t i o n  
de r  E r r e g e r  (ku l t i v i e r t  au f  M e r c k - S t a n d a r d - I - N / i h r a g a r )  
er folgte  u n t e r  CO2-Narkose i n t r a p e r i c a r d i a l  ( im A b d o m e n ) ,  
u m  eine r a sche  V e r b r e i t u n g  de r  B a k t e r i e n  im W i r t  zu er- 
re ichen.  Es  w u r d e  jeweils  m i t  1 bzw. 2 0 0 - I n s e k t e n n a d e l n  
K u l t u r  inf iz ier t .  Auf  e ine genaue  Dos ie rung  ve~z ieh te t en  
wir, d a  b e i m  P u n k t i e r e n  des  Riickengef~isses h~iufig 
H ~ m o l y m p h e  a u s t r i t t ,  die  u n k o n t r o l l i e r b a r e  E r rege r -  
m e n g e n  wieder  a u s s c h w e m m t .  Als K o n t r o l l e n  d i e n t e n  un -  
b e h a n d e l t e  Tiere  u n d  ,leer~> p u n k t i e r t e .  W~ihrend des  Yer-  
suches  b e f a n d e n  s ich die Tiere  in  e inem T h e r m o s t a t e n  bei  
20°C u n d  50% r e l a t i v e r  Lu f t f euch t igke i t .  Sie w a r e n  
e inze ln  a n  N a d e l n  m i t  K o l o p h o n i u m w a c h s  t h o r a k a l  
f ixier t .  S p a n g e n g l o b e n  b o t e n  Laufm6g l i chke i t .  Die  T e m -  
p e r a t u r m e s s u n g  er fo lg te  m i t  Hi l fe  y o n  p u n k t g e s c h w e i s s t e n  
T h e r m o e l e m e n t e n  ( K u p f e r / K o n s t a n t a n ) .  Der  D u r c h -  
messe r  de r  Dr~ihte b e t r u g  je  0,02 m m ,  wobe i  de r  Mess- 
s p i t z e n d u r c h m e s s e r  d u t c h  S~iureeinwirkwng auf  50 Ex redu-  
z ier t  war .  Die  MeBspi tze  w u r d e  in  das  2. T h o r a k a l s t i g m a  
e ingeff ihr t ,  das  G e g e n t h e r m o e l e m e n t  k o n s t a n t  bei  0°C 
geha l t en .  E i n  M e h r f a r b e n - P u n k t e s c h r e i b e r  reg i s t r i e r t e  
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Verlauf der Temperatur von gesunden und infektionskranken Peri- 
planeta americana (jeweils Einzeltiere). 0ben: . . . . .  unbehandelte 
Kontrolle, . . . . .  I Nadel Serratia marcescens, - -  2 Nadeln Serratia 
marcescens. Unten: unbehandelte Kontrolle, . . . . .  *leer, punk- 

tierte Kontrolle, - . . . .  2 Nadeln Pseudomonas aeruginosa. 

zweis t f ind l ich  die T h e r m o s p a n n u n g .  Vor  d e m  V e r s u c h  
e i ch t en  wir  die S p a n n u n g e n  de r  e inze lnen  T e m p e r a t u r -  
s t u f e n  ein,  n a c h  d e m  V e r s u c h  f ibe rpr i i f t en  wir  sie. Die  
E m p f i n d t i c h k e i t  des  Schre ibers  wurde  so e inregul ie r t ,  
dass  1°C 12 m m  e n t s p r a c h .  Die  T e m p e r a t u r r e g i s t r i e r u n g  
b e g a n n  e t w a  1 h post  in/ect ionem u n d  e r s t r e c k t e  s ich f iber  
m a x i m a l  10 Tage.  Bei  e i n e m  Teil  de r  Ver suche  l iessen wir  
zu r  K o n t r o l l e  die T h e r m o s t a t t e m p e r a t u r  m i t s ch re iben .  
Die  Ver suche  l iefcn m e i s t  a n  v ie r  T ie ren  gle ichzei t ig  (1 un -  
b e h a n d e l t e  Kont ro l l e ,  1 ,leer,) p u n k t i e r t e  Kont ro l l e ,  2Ver-  
suchst iere) .  

Bei  s~imtlichen i n f e k t i o n s k r a n k e n  V e r s u c h s t i e r e n  k a m  
es n a c h  e iner  I n k u b a t i o n s z e i t  v o n  1-2,5 T a g e n  zu e iner  
s i g n i f i k a n t e n  E r h 6 h u n g  de r  K 6 r p e r t e m p e r a t u r ,  die bis  zu 
e iner  m a x i m a l e n  Differenz  y o n  12,6°C zur  U m g e b u n g s -  
t e m p e r a t u r  f o r t s ch re i t en  k o n n t e .  Wie  aus  de r  F i g u r  (oben) 
zu e r s ehen  ist,  k a n n  eine E r h 6 h u n g  de r  T e m p e r a t u r ,  w e n n  
a u c h  u n t e r  S c h w a n k u n g e n ,  bis zu e inem Z e i t r a u m  v o n  
5 T a g e n  b e i b e h a l t e n  werden .  ~Viihrend de r  I n k u b a t i o n s -  
p h a s e  a u f t r e t e n d e  T e m p e r a t u r u n t e r s c h i e d e  zu r  U m g e b u n g  
v e r m S g e n  wir  n o c h  n i c h t  zu typ is ie ren ,  sic s ind te i lweise  
a u c h  bei  K o n t r o l l t i e r e u  zu b e o b a c h t e n .  D a  es d u t c h  die 
N a r k o s e  u n d  sons t igen  M a n i p u l a t i o n e n  zu e iner  vor i ibe r -  
g e h e n d e n  E r r e g u n g  de r  Tiere  k o m m t ,  m 6 g e n  sie z u m  Tel l  
d a d u r c h  b e d i n g t  sein, z u m  Tell  k 6 n n t e  es s ich dabe i  a u c h  
u m  Ver l e t zungs fo lgen  h a n d e l n .  Die  Akinese  de r  Ver suchs -  
t ie re  k a n n  m i t  d e m  H 6 h e p u n k t  de r  T e m p e r a t u r k u r v e  zu- 
s a m m e n f a l l e n ,  sie k a n n  a u c h  zu e inem sp l i te ren  Z e i t p u n k t  
erfolgen.  E i n  Tier,  das  e ine I n f c k t i o n  m i t  S. marcescens 
f iber lebte ,  zeigte  ebenfa l l s  e ine t yp i s che  T e m p e r a t u r e r h S -  
hung ,  die j e d o c h  m a x i m a l  ledigl ich 2,1°C be t rug .  Sp~iter 
k a m  es bei  d e m  Tier  wieder  zu e iner  N o r m a l i s i e r u n g  de r  
T e m p e r a t u r .  Die  in  de r  F i g u r  w iede rgegebenen  T e m p e -  
r a t u r k u r v e n  s cbe inen  d e n  y o n  uns  be rc i t s  in  u n s e r e n  Vor -  
v e r s u c h e n  b e o b a c h t e t e n  a k u t e r e n  Ve r l au f  de r  d u r c h  Ps.  
aeruginosa v e r u r s a c h t e n  B a k t e r i o s e  im Verg le ich  zu de r  
y o n  S. marcescens h e r v o r g e r u f e n e n  zu bes t i i t igen% 

S u m m a r y .  I t  is s h o w n  t h a t  two  b a c t e r i a l  diseases of 
Perip lane ta  americana are  a c c o m p a n i e d  b y  a s ign i f i can t  
inc rease  of b o d y  t e m p e r a t u r e  of t h e  insect .  

S. SAUERLANDER u n d  F. KOHLER 

In s t i t u t  / i ir  A ngewandte Zoologie der Universit i i t  Wiirzburg,  
(Deu t sch land) ,  24. A p r i l  1961. 

9 Die verwendeten Dakterienstfimme verdanken wir Herrn Prof. Dr. 
DXMMLIr~G vom Institut Iiir Hygiene und Mikrobiologie der hie- 
sigen Universit&t und Herrn Dr. O. LYSENKO vom Laboratory of 
Insect Pathology, Prag. 

P h o s p h o d i e s t e r a s e  f r o m  Thiobacillus thioparus 

D u r i n g  s tud ies  of t h e  nuc leo ly t i c  e n z y m e s  in  e x t r a c t  of 
t h e  a u t o t r o p h i c  b a c t e r i a  Th.  thioparus,  on t he  bas is  of 
i den t i f i c a t i on  of t he  p r o d u c t s  of h y d r o l y s i s  of y e a s t  r ibo-  
nucle ic  acid (RNA)  a n d  o t h e r  obse rva t ions ,  t h e  p resence  
of a t  l eas t  t h r e e  d i f f e ren t  e n z y m e s  was es tab l i shed ,  viz. 
5 ' -nuc leo t idase ,  p h o s p h o d i e s t e r a s e  a n d  r ibonuc lease .  
R i b o n u c l e a s e  was  i so la ted  a n d  i ts  p rope r t i e s  p a r t l y  in-  
v e s t i g a t e d  1. I n  t h e  p r e s e n t  p a p e r  some p rope r t i c s  of 
phosphod ie s t e r a se ,  w h i c h  was s e p a r a t e d  f rom r ibonuc lease  
a n d  p a r t l y  pur i f ied ,  are  r epor t ed .  

P h o s p h o d i e s t e r a s e  a c t i v i t y  was d e t e r m i n e d ,  us ing  Ca- 
[bis ( p - n i t r o p h e n y l ) - p h o s p h a t e ]  ~ as s u b s t r a t e  2. T he  r eac t i on  

m i x t u r e  c o n t a i n e d  100 ~1 0.01 M s u b s t r a t e  in  0.1 M Tris-  
HC1 buf fe r  of p H  8.5, 100 ~zl 2 x 10 -3 M so lu t ion  Of M n S O  4 
a n d  10 tA of e n z y m e  solut ion.  Af t e r  i n c u b a t i o n  a t  37 ° for  
60 min ,  t h e  r eac t i on  was  s t o p p e d  b y  a d d i n g  2.8 ml  of 
0.1 N N a O H .  The  p rec ip i t a te ,  if any ,  was  cen t r i fuged ,  a n d  
e x t i n c t i o n  of p - n i t r o p h e n o l  spl i t  off was  d e t e r m i n e d  a t  
400 m~z w i t h  t h e  Uv i spec  s p e c t r o p h o t o m e t e r  (Hi lger  Co., 
London) .  E n z y m e  a c t i v i t y  was  expressed  in  txM of p- 
n i t r o p h e n o l  sp l i t  off b y  1 ml  of e n z y m e  so lu t ion  a t  37 ° 
d u r i n g  60 min .  

1 W. OSTROWSKI and Z. WALCZAK, Acta biochim. Polon., in press. 
R. L. SINSHEIMEil and J. F. KOERNER, J. biol. Chem. 198, 393 
(1952). 
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The  moi s t  mass  of bacter ia ,  growing on a s t a n d a r d  
m e d i u m  prev ious ly  descr ibed  a, was  ground  up  wi th  5 vol 
0.1 M c i t r a t e - p h o s p h a t e  buffer  of p H  7.0 in a m o r t a r  w i th  
c a r b o r u n d u m .  Af te r  centr i fuging,  t h e  s n p e r n a t a n t  was  
dia lyzed ove rn igh t  aga ins t  dist i l led wa te r  and  a n y  pre-  
c ip i ta te  fo rmed  was d iscarded.  P r o t a m i n e  su lpha te  in 
aqueous  so lu t ion  was  n e x t  a d d e d  in a m o u n t s  of 75 mg  
p ro tamine /100  mg  n i t rogen  in t h e  ex t rac t .  Af te r  cent r i -  
fuging, t h e  s u p e r n a t a n t  was  t h e n  f r ac t iona ted  wi th  am-  
m o n i u m  s u l p h a t e ,  f rac t ion  p rec ip i t a t ed  be tween  0.25 to  
0.55 s a t u r a t i o n  be ing  re ta ined .  The  a m m o n i u m  su lpha t e  
f rac t ion  was  f i rs t  d ia lyzed aga ins t  dis t i l led w a t e r  and  t h e n  
aga ins t  0.01 M N a - p h o s p h a t e  buf fe r  of p H  7.6 and  sflb- 
m i t r ed  to  DEAE-ce l lu lose  co lumn  c h r o m a t o g r a p h y  4. 
E lu t ion  w a s  carr ied  ou t  wi th  NaC1 solut ions  of var ious  
concen t r a t i ons  buffered  wi th  0.01 IY/ p h o s p h a t e  buffer ,  
p H  7.6. Phosphod ie s t e r a se  ac t i v i t y  was  found  to  be con-  
c e n t r a t e d  chief ly  in  t he  f rac t ion  desorbed  a t  0.2 M NaC1 
a t  p H  7.6 (Figure 1). I n  p e a k  5 a lmos t  all 5"-nucleotidase 
ac t iv i ty  p r e sen t  in a m m o n i u m  su lpha t e  f rac t ion  was  
concen t r a t ed .  The  f rac t ions  exh ib i t ing  t h e  h ighes t  specific 

ac t iv i ty  of d ies terase  when  pooled con ta ined  a p p r o x i m a -  
t ive ly  60% of the  t o t a l  ac t iv i ty  adsorbed  on the  co lumn 
and  a 30-fold co n cen t r a t i o n  as co mp a red  wi th  crude  ex-  
t rac t .  The p r e p a r a t i o n  thus  ob ta ined  is c o n t a m i n a t e d  wi th  
5 ' -nucleot idase  caus ing hydro lys i s  of 5 ' -phosphonuc leo-  
sides to  the  cor responding  nucleosides.  Y-Phosphonuc leo -  
sides are comple te ly  r e s i s t an t  to  t he  ac t ion  of th is  enzyme.  
The  p r e p a r a t i o n  of phosphod ie s t e r a se  above  descr ibed  
was  used in fu r the r  expe r imen t s .  

Dies terase  f rom the  cells of Th. thioparus,  in d i s t inc t ion  
to  d ies terase  of snake  venomS,% is s t rong ly  ac t i va t ed  by  
Mn ++ ions w i th  t h e  o p t i ma l  c o n c e n t r a t i o n  a t  10-~ M ,  
when  b i s ( p - n i t r o p h e n y l ) - p h o s p h a t e  is used  as subs t r a t e .  

3 W. OSTROWSKI and A. KRAWCZVK, Acta biochim. Polon. 4, 249 
(1957). 

4 H. A. SOBER and E. A. PETERSON, Fed. Proc. 17, 1116 (1958). 
s G. SCtiMXVT in The Nucleic Acids (Acad. Press Inc., Publishers, 

New York 1955), vol. I, p. 585. 
W. E. RAZZELL and H. G. KitORANA, J. biol. Chem. 234, 2105 
(1959). 
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Fig. 1. Stepwise separation of ammonium sulphate 
fraction on DEAE-cellulose column. The sample (600 
E280 units) and column (1.4 x 18 cm) were separately 
equilibrated with 0.01 M Na-phosphate buffer, pH 7.8. 
The elution was performed by passing NaC1 solutions 
of various concentrations buffered with 0.01 M phos- 
phate buffer, pH 7.6. Fractions (9 ml) collected at 
120 ml/h~ temperature 5 ° absorbancy at 280 m~t, 
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Fig. 2. (a) DEAE-cellulose chromatography of the products 
of hydrolysis of poly A. Poly A, 12 mg, was incubated in 
0.05 M Tris-HCl buffer, pH 8.5 with 100 ~d phosphodiesterase 
solution of an activity of 30 ~M p-nitrophenollml in a total 
volume 1.0 ml for 8 h at 37 °. The reaction mixture was 
deproteinized (isoamyl alcohol-chloroform) and ehromato- 
graphed on a DEAE-eellulose column (I x 18 cm). After 
washing the column with about 100 ml of 0.01 M NH4HCOa, 
pH 8.6, the gradient elution was started.The gradient system 
consisted of a mixing chamber containing 250 ml of 0.01 M 
NH4HCOa, pH 8.6, and from the reservoir first 0.05 M ammo- 
nium bicarbonate, then 0.5 M, pH 8.6, was slowly dropped. 
A flow rate of 1 mllmin was maintained and 5 ml fractions 
were collected, o - - e  absorbancy at 260 m~. A = adenosine, 
pA = adcnosine-5'-phosphate, (pA)x = oligonucleotide, non- 
identified. - (b) Reproduction of chromatogram illustrating 
the Rf values of the hydrolysis products of poly A, recovered 
from the DEAE-cellul0se column. The pooled fractions from 
the column were dried in vacuum, dissolved in water and 
chromatographed in solvent system: ethanol-I M ammonium 
acetate, 75: 30 v]v, pH 7.5, overnight. The spots on the filter 
paper were photographed in UVlight.-(1) A; (2)pA; (3) (pA)x; 
(4) (pA)x after hydrolysis with snake venom diesterase for 
1 h at pH 8.6; (5) pA after hydrolysis with 5"-nucleotidase 

for 1 h at pH 8.5. 
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In  cont ras t  to this, Zn ++ ions a t  the  same concent ra t ion  
inhib i t  its ac t iv i ty  by  app rox ima t ive ly  80 %. At  abou t  f ive-  
fold h igher  concen t ra t ion  of Mn ++, the  enzyme  inhibi ted  
b y  zinc ions regains its original  ac t iv i ty ,  indica t ing  com- 
pe t i t ion  be tween  the  two ions. Other  b iva len t  me ta l  ions 
possess non-specific act ion on the enzyme  ac t iv i ty ,  e i ther  
inhibi t ion (Ca++, Cu++) or  ac t iva t ion  (Mg++, Fe++, Co++), 
b u t  only  to a sl ight degree. Phospha te  ions in a concen-  
t r a t ion  of 0.1 M decrease the  enzyme  a c t i v i t y  by  70%. 
In the  presence of Versene (0.02 M), ac t iv i ty  is lowered to 
1/7 of t h a t  or iginal ly  present .  The  o p t i m u m  p H  in the  
presence of Mn++ ions lies a t  abou t  p H  9.0, and a t  p H  8.5 
in the  absence of the  ac t iva tor .  

Dur ing  electrophoresis  on a s tarch  block a t  p H  8.6 
diesterase moves  toward  the  anode, i nd i ca t i ng  the  acid 
charac te r  of the  enzyme.  Most  of the  inac t ive  proteins  are  
separa ted  f rom the  diesterase ac t iv i ty .  

The  enzyme is re la t ive ly  stable a t  a lkal ine pHi  A loss of 
a p p r o x i m a t i v e l y  30 % of its a c t i v i t y  occurs when i t  is s tored  
in 0.1 N N a O H  at  0 °, and 80% at  37 ° dur ing  1 h. In  an 
acid solut ion (pH less t h a n  4.0) the  enzyme  is qu ick ly  in- 
ac t iva ted .  I t  is also thermolabi le ,  losing 4/5 of its original  
a c t i v i t y  when  hea ted  to 70 ° a t  p H  6.5 for 5 rain. Appre-  
ciable loss of a c t i v i t y  does no t  t ake  place when  the  
par t ia l ly  purif ied enzyme  is s tored  in the  frozen s ta te  
( - -12 °) for several  months  and repea ted ly  t hawed  and 
frozen. 

Phosphodies terase  causes hydrolysis  of yeas t  R N A ,  
R N A  isolated f rom Th. thioparus cells (RNA-Th)  by  
phenol  extract ion*,  D N A  from the  t h y m u s  (commercial)  
and the  'core '  of yeas t  R N A  obta ined  by  exhaus t ive  
digest ion of IRNA wi th  pancrea t ic  r ibonuclease s. I f  one 
of the  above-ment ioned  h igh ly  po lymer ized  polynucleo-  
t ides  is used as the  substra te ,  Mn++ ions do no t  ac t iva te  
t he  enzyme.  The  fas tes t  ra te  of hydrolys is  is observed 
wi th  IRNA-Th, and the  slowest  wi th  the  'core ' .  The  enzyme  
also digests syn the t ic  polynucleot ides  ~ such as poly-  
adenyl ic  acid (poly A) and o ther  pur ine  and pyr imid ine  
3",5'-oligo-nucleotides. The  hydro lysa te  of poly  A was 
subjec ted  to c h r o m a t o g r a p h y o n  DEAE-ce l lu lose  co lumn 10. 
The  elut ion pa t t e rn  of the  hydrolys is  p roducts  present  is 
shown in Figure  2a. As the  main  products ,  adenosine 
(46%) and adenos ine-5 ' -phospha te  (31%) were found 
besides small  amoun t s  of oligonucleotides.  The  adenosine 
is the  resul t  of the  presence o f  5 ' -nucleot idase in the  
p repara t ion  of diesterase,  as men t ioned  before. Adenosine  
and adenos ine -5 ' - phospha t e  were ident i f ied by  pape r  
c h r o m a t o g r a p h y  in so lvent  sys tem:  e t h a n o l - a m m o n i u m  
ace ta te  ~ and RI  values  in W h a t m a n  3 MM paper  were 
0.70 and 0.21 respect ively.  Adenos ine-5 ' -phospha te ,  re- 
covered f rom the  co lumn when incuba ted  wi th  5 '-nucleo- 
t idase isolated f rom the  cells of Th. thioparus, was 
q u a n t i t a t i v e l y  t rans formed  to adenosine (Figure 2b). 

Adenos ine-3 ' -phospha te  was comple te ly  res is tant  to this  
enzyme.  

The  fract ion emerged  f rom the  co lumn at  h igher  con- 
cent ra t ions  of a m m o n i u m  b icarbona te  (labelled (pA)x in 
the  Figure  2 a) was first  ch roma tog raphed  on pape r  in t he  
above  solvent  sys tem (the R f  was de te rmined  to be 0.09), 
e luted f rom the  paper,  incuba ted  wi th  pur i f ied snake 
v e n o m  diesterase ~ and then  r ech romatographed  under  
the  same condit ions.  The  spot  of adenos ine-5 ' -phospha te  
was only found (Figure 2b). Because  the  snake v e n o m  
diesterase is a lmos t  wi thou t  a c t i v i t y  on ol igonucleot ides 
wi th  3"-phosphomonoester  end groups is, i t  m u s t  be as- 
sumed  t h a t  ol igonucleotides formed by  diesterase f rom 
Th. thioparus are  t e rmina t ed  wi th  5 ' -phosphomonoes te r  
end groups. 

F r o m  results  repor ted  above  i t  can be concluded t h a t  
t he  enzyme  from Th. thioparus spli ts  off t he  dies ter  
l inkages of phosphor ic  acid in posi t ion 3' of polynucleot ide  
chain.  Dur ing  the  ini t ial  s tage of the  enzymic  ac t ion  in the  
presence of an  excess of substra te ,  chiefly 5 ' -mononucleo-  
t ides  and smal l  amoun t s  of ol igonucleot ides  were found.  
Hence,  i t  m u s t  be assumed t h a t  phosphodies terase  causes 
gradual  degrada t ion  of po lynucleo t ide  l ibera t ing  5'- 
phosphonucleot ides  14 

Inves t iga t ions  on fur ther  pur i f ica t ion  of the  enzyme  
a n d  i ts  specif ici ty are under  w a y  and will be publ ished 
elsewhere.  

Rdsumd. La phosphodiest6rase  a 6t6 isol6e des cellules 
du Th. thioparus et  pa r t i e l l ement  purifi~e. Cet te  enzyme  
hydrol ise  les polynucl6ot ides  jusqu 'k  5 ' -mononucleot ides .  
ElM est  sF6ei f iquement  act iv6e par  les ions du Mn++ et  
inhib6e par  les ions du Zn ++. Son p H  o p t i m u m  est compris  
ent re  8,5-9,0. L ' e n z y m e  est  thermolab i le  et r e l a t i vemen t  
r6sis tante en milieu alcalin.  
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I n v e s t i g a t i o n s  on A u x i n - G i b b e r e l l i n  I n t e r a c t i o n  
on  the  G r o w t h  M e c h a n i s m  of H e l i a n t h u s  a n n u u s  

S e e d l i n g s  

The  p rob lem of auxin-gibberel l in  in te rac t ion  on the  
mechan i sm of growth  process could be discussed f rom two 
dif ferent  points  of view. The  a im of the  present  research is 
to ve r i fy  the  va l id i ty  of these  two  ideas and hence to ex- 
plain the  na tu re  of th is  in te rac t ion  on the  g rowth  of 
Helianthus annuus seedlings. 

Method. The germina t ing  achenes Of Helianthus were 
sown in glass tubes  conta in ing  a m ix tu r e  of soil and 
washed sand;  these were p l a c e d  on a ve r t i ca l  k l inos ta t  
under  dayl ight .  Af te r  a per iod of 6 days,  the  s t ra igh t  

hypocoty ls ,  of l ength  app rox ima te ly  5 cm, were  selected 
to  be decapi ta ted .  The  decapi ta t ion  was done exac t ly  f rom 
the  base of the  co ty ledons  which are known to serve as 
aux in  sources to the  developing  plant .  These seedlings 
were then  Ieft in comple te  darkness  for a per iod of 10 h, 
to ensure the  thorough  r emova l  of all  endogenous auxins.  
Af t e r  this procedure,  capi l la ry  tubes  of length  2.5 cm 
conta in ing  10-5 Mol isomolecular  solutions of indole acet ic  
acid (IAA), naph ta lene  acet ic  acid (NAA) and gibberel l in 
(GB) respect ively ,  were placed on the  apex of the  hypo-  
cotyls.  As control  sets, hypoco ty l s  bear ing  capi l lary  tubes  
wi th  disti l led wa te r  were used. Fo r  the  measu remen t s  of 
t he  combined  act ion of GB wi th  I A A  and NAA,  a mix tu re  
of equa l  vo lumes  of i somolecular  (10 -5 Mol) solutions of 


