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Effect of different concentrations of sodium metabisulfite, IAA and sucrose alone and in combinations, on the number of mung bean hypo- 
cotyl cuttings that rooted out of 10 and the number of roots produced per cutting (figures in parentheses) 

Treatment Concentration of sodium metabisulfite (mg/1) 

0 10 20 40 80 100 

IAA (0, 1, 3 or 5 rag/l) 0 0 0 0 0 0 
Sucrose (1%) 10 (5.4 • 0.2) 10 (6.1 4. 0.4) 10 (8.0 4. 0.8) 10 (9.2 ~ 0.9) 10 (13,7 4. 1.5) 10 (11.3 ~_ 1.0) 
IAA (ling/1 + sucrose 1%) 10(15.94.1.7) 10(26.54.2.1) 10(38.3-t-2.1) 10 (36.8 =L 2.1) 10 (26.4 -4- 1.5) 10(21.94-1.8) 
IAA (3 mg/1 + sucrose 1%) 10 (29.8 4- 0.2) 10 (38.1 4- 2.3) 10 (40.2 • 1.2) 10 (37.5 4- 4.8) 10 (31.7 4- 1.8) 10 (25.4 4- 2.2) 
IAA (5 mg/l + sucrose 1%) 10 (33.4 4- 1.2) 10 (42.0 4- 1.7) 10 (48.0 4- 2.5) 10 (33.9 4- 2.4) 10 (18.7 4- 1.2) 10 (18.3 4- 1.8) 

4. Standard error 

the  epicotylar  and hypoco ty l a r  port ions,  leaving beh ind  
only 6 cm in each case wi th  3 cm length  of epicotyl  and 
of hypocoty l .  The cut t ings  were d iv ided into 48 groups 
of 10 each, to be cul tured in grade tubes,  each conta in ing  
30 ml of tes t  solut ion and  only hypoco ty l a r  por t ion  was 
d ipped  in the  medium.  The tes t  solutions consis ted of 
vary ing  concen t ra t ions  of IAA, sucrose and metab i -  
sulfite, singly and in d i f ferent  combinat ions ,  and  were 
p repared  in 30 [zM chloramphenicol  to p reven t  microbial  
infection, an equiva len t  being added  to  water  to serve as 
control.  Observa t ions  of the  n u m b e r  of rooted  cu t t ings  
and roots  p roduced  were recorded af ter  7 days.  The 
expe r imen t  was repea ted  th ree  t imes  wi th  similar results.  

The results,  toge ther  w i th  the  t r ea tmen t s ,  are p resen ted  
in the  Table.  Cut t ings  did no t  root  e i ther  in wa te r  or in 
IAA alone bu t  rooted  in sucrose and more  profusely  in 
IAA + sucrose, showing t h a t  the  p roduc t ion  of advent i -  
t ious roots  was l imi ted  by  the  level of endogenous  
nu t r i t ion  and t h a t  a proper  ba lance  be tween  auxin  and 
nu t r i t ion  was necessary  for op t imal  effect  7-10 

Sodium metabisu l f i te  ac ted  synergis t ical ly  wi th  IAA. 
Thus,  the  n u m b e r  of roots  p roduced  on cu t t ings  cul tured  
in 1 mg/l  IAA + 1% sucrose + 20 rag/1 sodium metab i -  
sulfite was higher  t h a n  on those  cul tured  in 5 mg/i  
IAA + 1% sucrose, the  h ighes t  being on cut t ings  grown 
in 5 mg/1 IAA + 1% sucrose - -  10 or 20 rag/1 sodium 
metabisulf i te .  These results  clearly show t h a t  enhance-  
m e n t  in the  enzymat ica l ly  produced  oxida t ive  p roduc t s  
of IAA s t imula ted  by  sodium metabisu l f i te  ~,~ consider- 
ably increased the  p roduc t ion  of adven t i t ious  roots.  The 
inh ib i to ry  effect  of h igher  concen t ra t ions  of sodium 
metabisul f i te  in the  med ium m a y  be ascribed to the  
supra -op t imal  concent ra t ions  of ox ida t ion  products .  I t  
is thus  appa ren t  t h a t  these  oxida t ion  p roduc t s  exhibi t ,  
like all g rowth  regulators,  a d iphas ic  concen t ra t ion  
response.  A high synergism of monopheno ls  t h a t  enhance  
the  ac t iv i ty  of IAA oxidase wi th  appl ied auxins  has also 
been  d e m o n s t r a t e d  earlier 11. T h e r e d u c t i o n  in A r e n a  
coleoptile curva ture  wi th  chlorogenic acid 12, a po lyphenol  
t h a t  inhibits ,  bu t  its e n h a n c e m e n t  by  monopheno l  

pa rahydroxybenzo ic  acid la t h a t  p romotes  the  ac t iv i ty  
of IAA oxidase, lends suppor t  to the  pos tu la te  t h a t  
enzymat i c  oxida t ion  of IAA is essent ial  for a posi t ive  
g rowth  response and  refute  the  de toxi f ica t ion  role 
ascribed to  IAA-oxidase .  

The comple te  suppress ion of root ing  on mung  bean  
hypoco ty l  cu t t ings  by  even as low as 100 [xg of a specific 
prote inaceous  inhib i tor  of IAA-oxidase,  t h a t  has  been 
isolated in th is  l abora tory  f rom s tem cut t ings  of Ipomoea 
/istulosa 14 when  it is added  to the  med i u m conta in ing  
IAA -k sucrose, lends fu r ther  suppor t  to th is  postulate .  

Zusammen/assung. Nachweis ,  dass die Advent ivwurze l -  
b i ldung an Bohnenhypoco ty l en  (Phaseolus mungo) in An- 
wesenhei t  yon Indolylessigs/iure gef6rdert  wird bei  
gleichzei t igem Na-metab i su l f i t  Angebot .  I E S  und  Na- 
bisulf i t  haben  einen synergis t i schen Effekt ,  welcher  
Ox ida t ionsp roduk ten  der ers teren zugeschr ieben wird. 
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A d e n o s i n e ,  a S e x - L i n k e d  E x c r e t o r y  P r o d u c t  of  a L e p i d o p t e r a n ,  Pieris brassicae 

The main  excre tory  pur ine  compounds  of insects  are 
known  as uric acid (and its metabol i tes)  and pter idines .  
Some minor  compounds ,  i n t e rmed ia te s  in uric acid 
p roduc t ion  have  also been detec ted ,  e.g. h y p o x a n t h i n e  
and  x a n t h i n e l ,  2. All these  compounds  m a y  be p resen t  
s imul taneously ,  bu t  the i r  re la t ive  impor t ance  m a y  va ry  

among  species. In  the  case of the  pupa l / adu l t  stages of the  
Lep idop te ran  Pieris brassicae, the  mos t  a b u n d a n t  p roduc t s  
are uric acid in the  body  a,4, leucopter in  and  i soxantho-  
p te r in  in the  wings 4-7. HARMSEN 4 descr ibed an i m p o r t a n t  
accumula t ion  of x an t h i n e  in the  body  (1,200 [xg/animal) 
pr ior  to  adul t  emergence.  We t r ied various metabol ic  
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exper imen t s  to  u n d e r s t a n d  the  reason for such an 
accumulat ion ,  but ,  surprisingly,  we found only t races  
(less t h a n  50 ~g) of th is  c o m p o u n d  in our s t ra in  of P.  
brassicae. However ,  we found  i m p o r t a n t  sex-l inked 
amoun t s  of ano the r  compound ,  no t  earlier r epor ted  in 
Lepidoptera ,  t h a t  we ident i f ied as adenosine.  

At  var ious  in tervals  dur ing  pha ra t e  adul t  and  adul t  
stages, groups of 5 animals  were collected (males and 
females  separately) ,  and ex t r ac t ed  e i ther  w i th  wa te r  or 
me thano l -py r id ine -wa te r  (5: 1:4, v/v).  The ex t rac t ions  
were r epea ted  several  t imes,  giving a final  vo lume of 80 ml 
for  every  lot. An a l iquot  of 5 rnl was  concen t ra t ed  and  
evapora t ed  on a th in - l aye r  c h r o m a t o g r a m  (cellulose wi th  
luminescer :  SCHLEICHER and SCHOLL 144LS254). Chro- 
ma top la t e s  were run wi th  0.1 M a m m o n i u m  formate ,  
p H  5.3. The 2 main  absorbing  compounds  (Figure 1) were 
eluted with 10 ml  0.01 N HC1 on a glass f i l ter  and UV- 
analyzed.  The f irs t  one was ident i f ied  as uric acid and 
the  la t t e r  showed a max ima l  absorbance  at  257-258 nm;  
UV-spec t ra  of th is  compound  at  var ious  p H ' s  and 
c o c h r o m a t o g r a p h y  in 6 solvent  sys tems  wi th  some pur ine  
der iva t ives  led to  its ident i f ica t ion  as adenosine.  

Adenos ine  is localized in the  fa t  body,  and not iceable  
a m o u n t s  were only found in males.  I t s  appea rance  is 
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Figure. 2. Appearance of adenosine ill the body of male Pieris; 
time-scale starts at adult emergence. 
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Figure 3. Simplified relationships between purine compounds. 
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t ime-re la ted  (Figure 2) and  corre la ted wi th  t he  recovery 
of uric acid synthes is  by the  fat  body  7,8, t h a t  corresponds  
to  a de novo synthes is  of pur ines  by  the  way  of IMP 9. We 
m a y  therefore  assume t h a t  IMP is me tabo l i zed  in  the  
males by  two d i f ferent  p a t h w a y s  (Figure 3), leading 
e i ther  to uric acid (fat body  conta ins  high levels of guanine 
deaminase  and xan th ine  dehydrogenase)  or to  adenosine,  
no t  fu r ther  metabol ized  at  th is  stage. In  the  females, 
adenosine  migh t  be used by  developing ovaries for nu- 
cleic acids or uric acid syntheses .  

Rdsumd. Un nouveau  compos6 d ' excr6 t ion  azot6e, 
l 'ad6nosine a 6t6 mis  en 6vidence chez le male  adul te  de 
Pier is  brassicae. I1 appa ra i t  peu a v a n t  l '6mergence et  
s ' accumule  dans  le corps gras, oh il est  v r a i s emb l ab l emen t  
synth6tis6.  
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Figure 1. UV-photography of a chromatoplate, showing the 2 major 
excretory products. 
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