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T h e  C u c u m b e r  T e n d r i l  - a N e w  T e s t  O r g a n  

f o r  G i b b e r e l l i c  A c i d  

Elongation of 10.0 mm sections of cucumber tendrils incubated for 
6, 21 and 44 h in control, 1.0 ppm. and 10.0 ppm. GA solutions. 

Numbers indicate nlm final length. 

There  is an evergrowing in te res t  in gibberell ic acid (GA) 
and  o the r  gibberellins,  b o t h  for the i r  possible prac t ica l  
appl ica t ion  in agr icul ture  z, and  as an aid in t he  solut ion of 
theoret ica l  p rob lems  of g rowth  and  f lowering in h igher  
plants .  

As a pa r t  of an inves t iga t ion  of the  genet ics  and physio-  
logy of the  c u c u m b e r L  s t a r t ed  a t  the  P l a n t  Genet ics  
Section of the  W e i z m a n n  In s t i t u t e  of Science, i t  was in- 
t ended  to s t u d y  the  role of GA. Thus,  a s imple  m e t h o d  for 
the  es t ima t ion  of gibberell ic  acid-like subs tances  in p l a n t  
ex t rac t s  was looked for. 

The possibi l i ty  of using cucumber  tendr i l s  as t e s t  
organs for G A ,  became  a p p a r e n t  in an e x p e r i m e n t  in 
which the  tendr i l s  of young,  GA- t rea ted ,  p lan t s  appeared  
several  days  earlier t h a n  those  of cont ro l  p lants .  I t  was 
first  found t h a t  10 m m  sect ions  of s t r a igh t  tendri ls ,  when  
incuba ted  for a b o u t  24 h in solut ions  of 1-0 ppm.  GA, 
50 ppm.  GA, 1.0 ppm.  indoleacet ic  acid (IAA), 50 ppm.  
IAA, and in contro l  solution,  had  a final length  of 
14.7 ± 0.3, 15-0 -4- 0.3, 14.0 ± 0.2, 14.5 ± 0.2 and  
13.9 ± 0.3 m m  respect ively .  Here  it is of par t i cu la r  
in teres t  t h a t  GA and  IAA immersed  tendr i l  sect ions  dif- 
fered more' in the i r  form t h a n  in the i r  length.  Whi le  those  
incuba ted  in GA were  still s t r a igh t  or s o m e w h a t  bent ,  
those  incuba ted  in I A A  were twis t ed  (see Fig. 1). Similar  
twis t ing  was  observed  wi th  indo tebu tyr ic  acid and  indole-  
propionic acid. 

The effect of incuba t ion  per iod was fu r the r  tes ted .  Fif- 
teen 10 m m  sect ions were incuba ted  for 6, 21 and  44 h in 
small glass vials con ta in ing  control ,  1 ppm.  and 10 ppm.  
GA solutions.  Resul t s  p resen ted  in tab le  form show only  
sl ight  e longat ion a f te r  6 h, b u t  s ignif icant  increase in 
length  over  the  contro l  as ef fec ted  by  the  1-0 and  10.0 ppm.  
GA solutions, a f ter  21 h. A l though  still fu r the r  e longat ion  
can be de tec ted  af ter  44 h, the  difference be tween  the  1.0 
and  10.0 ppm.  solut ions as observed  in th is  and  o the r  tes t s  
seem to decrease,  w h e n  the  incuba t ion  per iod is m u c h  
more t h a n  24 h. 

GA concentrations 

Control . . . .  
1.0 ppm. GA. . 
10.0ppm. GA . 

Incubation time in h 

11-7 J- 0.14 
11-7 ± 0.08 
12.0 ± 0-14 

21 

12.4 ± 0.20 
13.3 ± 0.23 
14.0 ! 0.33 

44 

12-9 :k 0.15 
14-7 ± 0.10 
14.9 =k 0"48 

t e s t ed  by  15 ( tendri l  region 25-35 m m  from the  tip) or 20 
(all o t h e r  regions) sections.  Resu l t s  and  L S D  values  for 
each tendr i l  region are p resen ted  in Figure  2. 

I t  can  be seen t h a t  as the  d is tance  f rom the  t ip  increases 
t he  e longat ion  decreases;  moreover ,  the  e longat ion  abi l i ty  
of the  '55-60 m m '  tendr i l  region is too small  to  serve as 
t e s t e r  for GA. The o p t i m u m  of e longat ion,  for the  t h ree  
o the r  regions,  is near  to  3- 3 p p m .  and  a con t inuous  increase 
of e longat ion  f rom 0-33 ppm.  to  3.3 p p m .  GA as well as 
a decrease f rom 3.3 to 10-0 ppm.  GA is appa ren t .  
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Fig. 2.--The effect of GA concentration on 10.0 mm sections taken 
from various regions along the tendril. Results are expressed in mm 
final length. The LSD values for the '25--35 ram, 35--45 ram, 
45--55 ram, and 55-~60 mm regions were 0.51 ram, 0.43 ram, 

0.28 mm, and 0"35 mm respectively. 

Fig. 1,--Three groups of five 10 mm cucumber tendril sections, in~ 
cubated in different solutions : upper group -- con trol ; middle group -- 
1.0 ppm. GA solution; and lower group--1.0 ppm. IAA solution. 

In  ano the r  tes t  the  react ion of d i f fe rent  regions along 
the  tendr i l  to  various concen t ra t ions  of GA was invest i -  
gated.  Sections from tendr i l  regions 25-35, 35-45, 45 55, 
and 55-60 m m  from the  t ip  were incuba ted  in control ,  
0.33 ppm. ,  1-0 ppm. ,  3.3 ppm.  and 10.0 ppm.  GA solut ions 
for 24 h. Each  tendr i l  region and each concen t ra t ion  was 
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Based  b o t h  on the  d a t a  p resen ted  above  and  on those  of 
o the r  s imilar  tes ts ,  t he  following m e t h o d  was  adop ted .  
Tendri ls  were ha rves t ed  f rom greenhouse-grown c u c u m b e r  
p lan t s  of inbred  lines (Belt  A lpha ,  selfed for seven genera-  
t ions).  A dai ly crop of abou t  25 s t r a igh t  tendri ls ,  13-14 cm 
long, was received from every  100 plants .  Tendr i ls  can  be 
h a r v e s t e d  f rom the  four th  to the  e igh th  week a f t e r  emer -  
gence. F r o m  every  tendr i l  10 m m  sect ions  of t w o  regions  
(25-35 and  35-45 m m  f rom the  tip) were cut .  F ive  sect ions  
of the  same region were p u t  in every  55 × 15 m m  glass vial. 
The glass vials con ta ined  1-0 ml of a buffer-sucrose  solut ion 
(1.019 g citric mono  hydra t e ,  1.749 g Po t a s s ium p h o s p h a t e  
and  30.0 g sucrose/l) and  a 50 × 15 m m  piece of fi l ter pape r  
to which  a ce r ta in  a m o u n t  of GA was appl ied  by  m e a n s  of 
a microp ipe t te ,  or which was cu t  ou t  a f te r  pape r  c h r o m a t o -  
graphic  separa t ion .  E v e r y  a m o u n t  of GA was  t e s t ed  w i t h  
five sect ions  of each of t he  two  regions and  the  t e s t  was  
r epea t ed  a t  least  once. 
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C o m p a r i n g  t h i s  t e s t  to  o t h e r s  r e c e n t l y  sugges ted ,  some 
a d v a n t a g e s  of t h e  p r e sen t  m e t h o d  seem to  be a p p a r e n t .  
P H I N N E Y  et M. 3 sugges ted  ma ize  dwar f  m u t a n t s  as t e s t  
p l a n t s ;  t he  t e s t e d  m a t e r i a l  is to  be  app l ied  b y  m e a n s  of 
d rops  on  i n t a c t  leaves  a n d  resu l t s  ' r e a d '  a f t e r  severa l  days .  
W i t h  th i s  m e t h o d ,  as well as w i t h  t he  c u c u m b e r  leaf a n d  
t h e  dwar f  pea  seedl ings  m e t h o d s  4, t he  p a p e r  s t r ips ,  repre-  
s en t ing  d i f fe ren t  R/values ,  a f t e r  c h r o m a t o g r a p h i c  sepa-  
r a t i on ,  c a n n o t  be  t e s t e d  d i rec t ly  b u t  m u s t  be  e lu ted  a n d  
r e c o n c e n t r a t e d  before  app l ica t ion .  The  w h e a t  leaf sect ions  
t e s t  of RADLEY ~ can  be used d i rec t ly  w i t h  f i l ter  p a p e r  
s t r ips  b u t  on ly  q u a l i t a t i v e  va lues  are  ob ta ined ,  Since the  
c u c u m b e r  t end r i l  t e s t  ha s  a s imple  p rocedure ,  gives fair  
q u a n t i t a t i v e  e s t i m a t e s  of GA a n d  can  be  c o m b i n e d  
d i r ec t ly  w i t h  p a p e r  c h r o m a t o g r a p h i c  s e p a r a t i o n  of p l a n t  
ex t r ac t s ,  i t s  f u r t h e r  use  is be ing  a d v o c a t e d .  

The author is indebted to Miss R. SMILANSKI-DRoR for her skillful 
technical help. The GA sample was donated by Dr. P. W. BalAN of 
the Imperial Chemical Industries, England. 

E. GALUN 

Plant Genetics Section, Weizmann Institute o/ Science, 
Rehovoth (Israel), December 29, 1958. 

Rdsumd 

On p e u t  se se rv i r  de t ron~ons  de vri l les de c o n c o m b r e  en  
vole  de  d d v e l o p m e n t  in vitro, p o u r  d 6 t e r m i n e r  d 'apr&s 
leurs  r6ac t ions  la prdsence d ' a c ide  g ibbere l l ique  (GA). 
L ' a v a n t a g e  de ce t t e  m 6 t h o d e  rdside d a n s  le fa i l  q u ' o n  p e u t  
l ' emp loye r  en  la c o m b i n a n t  avec  la c h r o m a t o g r a p h i e  sur  
pap ie r  e t  a ins i  dva luer  le G A  darts l ' e x t r a i t  des  p lan tes .  
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Yobas in  und Voacrypt in ,  

z w e i  neue Alkalo ide  aus  Voacanga africana Stapf  

Kiirz l ich  isol ier te  RAo ~ aus  de r  Apocynacee  Voacanga 
africana S t a p f  die Atka lo ide  Voaca f r i n  und  Voacafr ic in ,  
die m i t  e iner  s p e k t r a l e n  A b s o r p t i o n  bei 240 u n d  315 mix 
gegenf iber  d e n  bis j e t z t  b e k a n n t e n  Voacanga -Alka lo iden  
V o a c a n g i n  *,~, V o a c a m i n  *,a, Vob tus in* ,  Voacor in  ~, Voa-  
eamid in% Voacr i s t i n  6 und  V o a c a n g a r i n  7 e inen  neuen  
S p e k t r a l t y p  repri~sentieren.  Diese Arbe i t  v e r a n l a s s t  uns  
zu der  Mi t te i lung ,  dass  wir  aus  Voacanga a/ricana Stap f  
ebenfa l l s  e in  neues  Alka lo id  dieses S p e k t r a l t y p s  isol iert  
h a b e n ,  fiir das  wir  den  N a m e n  Vobas in  vorsch lagen ,  Zu 
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seiner  l so t ie rung  c h r o m a t o g r a p h i e r t e n  wir  eine aus  
S t a m m r i n d e  in i ib l icher  \,Veise g e w o n n e n e  G e s a m t -  
a lka lo id f rak t ion  an  A l u m i n i u m o x y d ,  t r e n n t e n  aus  d en  
V o a c o r i n - F r a k t i o n e n  dieses Alka lo id  a b  und  u n t e r w a r f e n  
die  in den  M u t t e r l a u g e n  e n t h a l t e n e n  Basen  n a c h  Ab-  
t r e n n u n g  schwerl6s l icher  H y d r o b r o m i d e  e iner  24-stu-  
figen Cra ig-Ver te i lung  zwischen C i t r o n e n s g u r e - P h o s p h a t -  
puf fe r  v o m  p H  4,8 und  Benzol/ '~_ther 1 : 1. Aus den  F r a k -  
t i o n e n  5-14  der  Ver te i lung  kr i s ta l l i s ie r te  V o b a s i n  n a c h  
A n r e i b e n  m i t  )kther ;  die Ausbeu te  b e t r u g  0,07-0,1%. 

Vobasin C21Hs4OaN 2 (ber. C71 ,57 ;  H 6 , 8 6 ;  N 7,95; 
gef. C 71,26; H 6,90; N 7,88), aus  "£Aher de rbe  Wiir fe l ,  
Smp.  111-113°C;  [~]~-158,5  ° (CHCI~, c .... 11; - -148 ,3  ° 
(MeOH, c = 1), enth~tl t  le eine OCH~- (ber. OCH a, 8,80; 
gef. 9,06), eine N - C H a -  (ber. CH a 4,26; gel. 4,39) u n d  
eine C - C H s - G r u p p e  (ber. CH 3 4,2~; gef. 3,48). Bei  d e r  
M i k r o h y d r i e r u n g  mi t  P t O  2 in .~ thanol  wurden  2 Mol H 2 
v e r b r a u c h t ,  l )as  U V - S p e k t r u m  (2max 239,5 mix; log e 4,19 
u n d  315 mix, log e 4,27) e n t s p r i c h t  d e m  des 2-1)henyl- 
indols  s. l R - S p e k t r u m  in CH2C12: B a n d e n  bei 2,91 (NH);  
3,60 ( N - C H a ? ) ;  5,79 ( C = O ,  Es ter )  u n d  6,07 ix; in Nujo i :  
s t a r k e  I )o p p e l b an d e  bei 13,45 u n d  13 ,58  ix (1,2-disubst .  
Phenyl ) .  

Vobasin-Hydrochlorid C2tH~503N2CI (ber. C 64,84;  
H 6 , 4 8 ;  N 7 , 2 1 ;  C19,12;  gef. C 6 4 , 4 I ;  H 6 , 4 9 ;  N 7,28; 
C1 9,07): aus  M e t h a n o l  p r i s m a t i s c h e  t31g.ttchen, Stop.  245 
bis 248°C (Zers.);  [c~]~-120,1 ° (MeOH, c .... 1). 

Vobasin-Methofodid C22H~7OaN~J (ber. C 53,45; H 5,51 ; 
N 5,67; gef. C 53,31; H 5,58; N 5,711: aus  M e t h a n o l  pris-  
m a t i s c h e  St / tbchen,  Stop. 212-214°C (Zers.);  [~]i'j~-117,2 ° 
(MeOH, c = 1). 

Die phys ika l i s chen  l ) a t e n  de r  Base  u n d  ihres  H y d r o -  
ch lor ids  schl iessen eine I d e n t i t ~ t  m i t  Voacaf r in  oder  
Voacaf r i c in  aus.  

Die im V o b as i n  e n t h a l t e n e  O C H : G r u p p e  ist Tell  e iner  
M e t h y l e s t e r g r u p p i e r u n g .  Alkal i sche  Verse i fung  ff ihr te  zu 
e iner  Aminos~ture C20H2~O3N2 ( b e r .  C. 70,98; H 6,55; 
N 8,28; gef. C 70,94; H 6,59;  N 8,43), Stop.  290-292°C 
(Zers.), die m i t  1 ) i a z o m e t h a n  Isovobasin, Cz1H2~OsN 2 (ber. 
C 7 1 , 5 7 ;  H 6 , 8 6 ;  N 7 , 9 5 ;  O CH  3 (1) 8,80; gel. C 7 1 , 4 0 ;  
H 6 , 8 6 ;  N 8 , 0 5 ;  OCHa8,371;  Smp.  175 178°C (Zers.);  
[~]~2 _ 191,3 ° (CHCIa ' c = 1), l ieferte.  Gewisse Para l -  
lelen zwischen Vobas in  u n d  der  s t a r k e r  bas i schen  Mole- 
kii lh/ i lf te  des V o a c a m i n s  (N-CH3-Gruppe  9, U m l a g e r u n g  
bei  a lka l i sche r  Verse i fung  1°) lassen v e r m u t e n ,  dass  Vo- 
bas in  e iner  m o n o m e r e n  b iogene t i s chen  Vors tu fe  des di- 
m e r e n  V o a c a m i n s  n a h e s t e h t .  

E i n  wei teres  Nebena lka lo id ,  fiir das  wir  den  N a m e n  
Voacryptin vorsch tagen ,  wurde  nach  24stuf iger  Craig- 
V e r t e i l u n g  y o n  V o a c a m i n - M u t t e r t a u g e n  zwischen Citro-  
n e n s X u r e - P h o s p h a t p u f f e r  v o m  p H  4,2 u n d  Benzot/-~.ther 
1:1 aus  d en  F r a k t i o n e n  20-24 isol ier t :  arts ~.ther kmge, 
ver f i l zende  Nade ln ,  Smp.  175 176°C; [~d]~] + 24, 70 
(CHCI 3, c = 1). Das  U V - S p e k t r u m  (~max 224 mix, log ~" 
4,46 u n d  285 mix, log e 3,98) e n t s p r i c h t  dem des Voacan-  
gins. S u m m e n f o r m e l  (C~2HzeOaN s ber. C 69,09, H 6,85; 
N 7,33; OCH 3 (2) 16,22; C - C H  3 (1) 3,93; gel, C 68,83; 
H 6 , 9 1 ;  N 7 , 6 3 ;  O C H ,  16,22; C-CH 3 3,2I) u n d  I R -  
S p e k t r u m  in CHaClz ( B a n d e n  bei 5,80 [C-= O, EsterS, u n d  
5,83 iz [C = O, K e t o n ] )  weisen au f  die S t r u k t u r  e ines  Oxo-  
w)acang ins .  

s R. B. CAm.iN, J. G. WALLACE und l~. ]'~. lh:UER, J.  Amer. Chem. 
Soe. 74, 992 (19,r)~2). 

9 l~.. GOUTAREL, F. ])ERCIIERON Illld M.-M. JANO'r, C. R. Aea(|. S('i. 
°13, 1670 (19561. 

10 U. I{ENNER, unver6ffent l icht .  


