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t a n t  soit  des spores de C. graminicola soit  des cellules de 
Sp. roseus. Les spores fongiques e t  les levures  Ag6es 
r e spee t i vem en t  de 7 e t  3 jours son t  en con tac t  d i rec t  avec 
le milieu de cul ture  de C. hordei. P6r iodiquement ,  les 
organismes test6s son t  retir6s s l 'a ide de ta feuille de 
cel lophane suppor t .  Le tou t  est  soumis au lavage pa r  
cent r i fugat ion  p e n d a n t  10 min  ~ 4000 tou r s /min  (centri-  
fugeuse Mar t in  Christ ,  t y p e  UJ1S)  dans  50 ml  d 'eau  
st6rile. Les microorganismes  ainsi t rai t6s son t  ensui te  
6tal6s sur milieu nu t r i t i f  g61os6 et  apr6s 12 h d ' i n c u b a t i o n  
leur survie est  d6termin6e au microscope par  le pourcen-  
tage  de ge rmina t ion  des spores de C. graminicola ou pa r  
celui de b o u r g e o n n e m e n t  de cellules de Sp. roseus. 
L 'obse rva t i on  des propagules  r e s t an t  sur le milieu de 
cul ture  de C. hordei ne r6v61e aucune  ge rmina t ion  ou 
b o u r g e o n n e m e n t  de leur par t .  L ' absence  ult6rieure sur ce 
m6me milieu de tou te  forme de croissance mon t r e  que 
ces propagules  son t  bien tu6es. 

Les r6sul ta ts  consign6s darts le Tableau m o n t r e n t  que 
C. graminicola et  Sp. roseus sont  en grande  pa r t i e  tu6s 
apr6s 3 h seu lement  de con tac t  avec le milieu de croissance 
de C. hordei. Apr6s 9 h d ' incuba t ion ,  aucune cellule n ' e s t  

plus viable.  A c e  m o m e n t ,  l ' obse rva t ion  au microscope 
op t ique  de sp.  roseus et  de C. graminicola ne mon t re  
aucune  diff6rence en t re  une  cellule saine e t  une  cellule 
tu6e. Mais apr6s 48 h de t r a i t emen t ,  on peu t  cons ta t e r  
que tou tes  les cellules de Sp. roseus et  les spores de C. 
graminicola sont  en par t ie  lys6es avec dissolut ion de leur 
cy toplasme.  Cette  d issolut ion est  d6jk tr6s ne t t e  chez la 
p lupa r t  d ' en t r e  elles au bou t  de 72 h t and i s  que leur 
parois  r e s t en t  in tac tes  (Figures 2 et  3). Ces observa t ions  
conf i rmen t  donc que l ' an t ib io t ique  form6 par  C. hordei a 
e f fec t ivement  provoqu6,  chez les microorganismes  test6s,  
la m o r t  suivie de la lyse de leurs cellules 2. 

Summary .  A new species of yeast ,  Candida hordei DE 
MIRANDA and DIEM, is able to  p roduce  an ant ib io t ic  
wh ich  kills and  lyses diverse  microorganisms.  
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Cytokinin-Like Activity in Extracts from Culture 

Olive knot ,  caused by  the  b a c t e r i u m  Pseudomonas 
savastanoi (E. F. Sm.) Stevens,  is charac te r ized  by  the  
fo rmat ion  of galls on young s tems,  leaves and  o the r  
organs of the  olive. Similar  ou tg rowths  are found on a 
na r row range of o the r  species including o leander  1 and  
p r ive t  2. Gall d e v e l o p m e n t  involves  e s t ab l i shmen t  of the  
bac ter ia  wi th in  lysogenous cavities,  followed by  hyper -  
t rophy ,  hyperp las ia  and vascular  d i f ferent ia t ion  of t he  
sur rounding  cells a. The h y p e r t r o p h y  can be induced  on 
oleander  by  t r ea t ing  it w i th  cul ture f i l t ra tes  f rom P .  
savastanoi or indole-3-acetic  acid (IAA)3. The bac t e r i um 
itself has  been shown ac t ive ly  to synthes ize  indole-3- 
ace tamide ,  IAA and its lysine conjugate4-% Thus,  the  
hype r t roph i ed  cells in the  gall m a y  resul t  f rom aux in  
p roduc t ion  by  the  bacteria.  Subs tances  which  could 
cause hyperp las ia  have  no t  been  examined ,  bu t  based  on 
the i r  wel l -known and  charac ter i s t ic  s t imula t ion  of cell 
division, i t  has  been suggested t h a t  cy tokin ins  m a y  be 
involved 3. We repor t  here on the  p roduc t ion  of some 
substance(s)  hav ing  cytokinin- l ike  ac t iv i ty  by  19. sava- 
stanoi. 

A culture of P. savastanoi (NCPPB 639) was grown 
wi th  agi ta t ion  in WOOLLEY'S med ium 7 for var ious  
periods of t ime at  25 ~ The cells were t hen  r emoved  by  

Table I. Growth promotion of tobacco callus by ethyl acetate 
extracts from cultures of P. savastanoi of different ages 

Treatment Fresh wt. (g) 

3-day culture 0.91 
7-day culture 1.27 
10-day culture 2.39 
12-day culture 2.25 
complete medium ~' 2.92 

IAA 0.48 
- kinetin 0.54 

~Average of 9 callus pieces. Culture filtrate equivalent to 10 1 per 1 
medium. WFhe same controls apply to the data in Table II. 

Filtrates of P s e u d o m o n a s  savas tano i  

cen t r i fuga t ion  and  f i l t ra t ion  (Millipore, 0.45 ~xm). After  
concen t r a t ing  2-fold a t  40 ~ under  reduced  pressure,  the  
f i l t ra te  was ad jus t ed  to p H  7.8 wi th  1 N K O H  and 
ex t r ac t ed  5 t imes  wi th  1/5 volumes  e thy l  aceta te .  Excess  
d ry  Na2SO 4 was added  to the  combined  organic ex t r ac t  
to remove  the  res idual  water .  The ex t r ac t  was then  
f i l tered and  evapo ra t ed  to  d ryness  a t  40 ~ in vacuo. The 
residue was redissolved in e thanol ,  f i l tered and  again 
evapo ra t ed  to dryness .  

In  the  beginning  of the  work,  th is  residue was s imply  
redissolved in a min imal  volume of 0.1 N N a O H  and  
di lu ted  wi th  wa te r  before use. La te r  on it was redissolved 
in e thanol  and  spo t t ed  on TLC plates  (Merck, Silica Gel 
60 F-254, 0.25 ram) wh ich  were deve loped  wi th  chloro- 
f o r m : m e t h a n o l  (9:1). U n d e r  UV-l igh t  (254 and 366 rim) 
11 bands  could be dis t inguished.  Each  was scraped off 
separa te ly  and its con ten t s  e luted wi th  e thanol .  This  was 
f i l tered and dried in vacuo.  The residue was then  redis- 
solved in 0.1 N N a O H  and  di lu ted  wi th  water .  

All p repa ra t ions  were t e s t ed  for cytokinin- l ike  ac t iv i ty  
using the  g rowth  response  of tobacco callus and r e t en t ion  
of ch lorophyl l  b y  senescing oat  leaves criteria.  The 
t echn iques  and  m e d i u m  (RM 1964) of LINSMAIER and  
SKOOG s were used for t he  tobacco  callus assay.  For  each 
t r e a t m e n t  3 flasks, each conta in ing  3 pieces of tobacco  
(cv. Wiscons in  307) callus, were used. The  p repa ra t ions  
were  fil ter s teri l ized (Miilipore, 0.45 ~xm) and  incorpora ted  
in to  the  med i u m jus t  before  it gelled. The m e d i u m  
con ta ined  no p l an t  h o rmo n es  ini t ial ly when  a crude e thy l  
ace ta te  ex t r ac t  f rom a 7-day cul ture  was tes ted ,  b u t  la ter  
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IAA (2 mg/1) was  added  when  similar  ex t rac t s  f rom cul- 
tu res  of d i f fe rent  ages or the  ch roma tog raph ic  bands  were 
tes ted.  Af ter  4 weeks incuba t ion  a t  24~ the  fresh 
weigh t  of callus in each t r e a t m e n t  was de te rmined .  The 
effect  of the  p repa ra t ions  on the  re ten t ion  of chlorophyl l  
by  oat  leaves cv. Criolla was tes ted  using the  m e t h o d  of 
THIMANN and  SACHS 9. Five  15 ~zl drople ts  (equivalent  to 
15 ml  of cul ture  fi l trate) were used for each prepara t ion .  

If  e i ther  IAA or k ine t in  was omi t t ed  f rom the  contro l  
medium,  the re  was l i t t le g rowth  and the  t issues soon 
t u rned  brown.  However ,  the  crude e thy l  ace ta te  ex t r ac t  
suppor t ed  good g rowth  in the  absence of added  p l an t  
hormones .  Roo ts  b u t  no t  buds  common ly  formed,  

Table II. Growth promotion of tobacco callus by individual bands 
from thin-layer chromatography of an extract from a 7-day culture 
of P. savastanoi 

Band Fresh wt. (g) ~ Rf 

1 0.88 0 
2 0.44 0.05 
3 0.65 0.09 
4 1.08 0.17 
5 2.86 0.29 
6 0.83 0.38 
7 0.99 0.41 
8 0.52 0.55 
9 0.79 0.63 

10 0.56 0.74 
11 0.51 0.80 

~Average of 9 callus pieces. Culture filtrate equivalent to 12 1 per 1 
medium. 

Table III. Growth promotion of olive callus by an ethyl acetate 
extract from a 7-day culture of P. savastanoi 

suggest ing t h a t  the  concen t ra t ion  of auxins  and the i r  
rat io to  cytokinin- l ike  subs tances  in the  ex t r ac t  was high. 
The bes t  g ro w t h  was ob ta ined  wi th  the  10-day cul ture  
f i l t ra te  (Table I). At  t h i s  t ime,  v iabi l i ty  counts  in the  
cul ture  had  begun  to decline, a f te r  r ising exponen t ia l ly  
for 5 days  and  remain ing  in t he  s t a t i ona ry  phase  for 
ano the r  4 days.  Over t he  12-day incuba t ion  period,  the  
p H  of the  m e d i u m  slowly rose f rom 6.6 to 7.8. Several  of 
the  ch roma tograph ic  bands  wi th  Rf  similar to known 
cytokinins,  i.e., 6-(7, y-d imethyla l ly lamino)  purine and  i ts  
r ibonucleoside,  also had  cytokinin- l ike  ac t iv i ty  (Table II) .  
In  the  oa t  leaf chlorophyl l  r e t en t ion  bioassay,  the  same 
bands  were the  mos t  act ive.  

The effect  of the  crude e thy l  ace ta te  ex t r ac t  on the  
g rowth  of olive (cv. Cirna di Mola) callus was also tes ted .  
Wood  t issue f rom 1-year-old b ranches  was grown in 
modif ied RM 1964 conta in ing :  (mg/1) IAA 2; s - n a p h t h a -  
lene acetic acid (NAA) 1; k inet in  1; and ascorbic acid 1. 
On media  lacking auxin  or con ta in ing  < 0.5 rag/1 k ine t in  
the  callus soon tu rned  b rown  and  died. But ,  as w i th  
tobacco  callus, the  e thy l  ace ta te  ex t r ac t  suppor t ed  good 
g rowth  of olive callus in the  absence of k inet in  (Table I I I ) .  

These resul ts  show t h a t  some substance(s)  wi th  cy to-  
kinin-like ac t iv i ty  is syn thes ized  by  P.  savastanoi. Pe rhaps  
i t  is also p roduced  in developing galls where  i t  m igh t  ac t  
in concer t  w i th  auxins.  However ,  t he  presence in galls of 
e levated  levels of p l an t  hormones ,  and the i r  source; 
remain  to  be shown.  F u r t h e r  work  to  elucidate these  
poin ts  and  to  iden t i fy  the  substance(s)  in the  ex t r ac t  
hav ing  cytokinin- l ike  ac t iv i ty  is in progress.  

Riassunto.  Fi l t ra t i  coltural i  pa rz ia lmente  purif icat i  del 
ba t t e r io  Pseudomonas  savastanoi h a n n o  mos t r a to  a t t iv i t~  
di t ipo ci tocininico quando  sono s ta t i  esamina t i  med ian te  
s is temi di saggio biologico cons is ten t i  nella r i sposta  di 
calli di t abacco  e di olivo e nella r i tenzione  della clorofilla 
da pa r t e  di foglie senescent i  di avena.  

G. SURICO 1~ L. SPARAPANO, P. LERARIO, 
R. D. DURBIN n and  N. IACOBELLIS 1~ 

Treatment Fresh wt. (g) ~ 

complete medium 0.70 
IAA + kinetin + extract 0.98 
NAA + extract 0.82 
IAA + extract 1.28 
kinetin + extract 1.01 
extract 0.55 

~Average of 9 callus pieces. Culture filtrate equivalent of 10 1 per 1 
medium. 
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N i t r o g e n o u s  E x c r e t o r y  P r o d u c t s  o f  T o b a c c o  H o r n w o r m ,  M a n d u c a  s e x t a  ( L . )  

I t  has  been shown by  m a n y  workers  t h a t  ammo n i a  is 
the  main  n i t rogenous  exc re to ry  p roduc t  in aquat ic  and 
semiaqua t ic  insects  1, while in case of ter res t ia l  insects  
uric acid has  been  repor ted  to  be the  main  excre to ry  
p roduc t  2. Pur ines  o ther  t h a n  uric acid are rare ly  found  in 
insect  excreta .  H y p o x a n t h i n e  and  xan th ine  p resen t  in the  
excre ta  of Melophagus  ovinus ~, Drosophila melanogaster 4 
and  Galleria mellonella 5, 6 seem to reflect  pecular i t ies  of 
pur ine  metabol i sm.  However ,  in case of co t ton  stainer,  
Dystercus [asciatus, the  main  n i t rogenous  excre to ry  prod-  
uc t  was no t  uric acid b u t  a l lantoin 7. Urea,  also has been 
found as a minor  n i t rogenous  p roduc t  in m a n y  insects  2. 

Tobacco ho rnworm,  M a n d u c a  sexta, was chosen for 
s tudy ing  the  var ious  n i t rogenous  was te  p roduc t s  because 
of its large size due to which  sufficient  quant i t ies  of 
excre ta  could be collected at  shor t  t ime intervals.  The 
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