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and  IAA, inh ib i t  e x p l a n t  g rowth  in cul tured  cells. Such 
g rowth  inhib i t ion  is ev iden t  also a t  2-4 D low concent ra-  
t ions  (Figure 1) which  canno t  be increased for the  toxi-  
c i ty  of syn the t i c  product .  IAA inhib i t ion  of weigh t  is 
near ly  l inear  w i th  the  t ime  as long as concen t ra t ion  of 
appl ied  e thy lene  is m a i n t a i n e d  cons t an t :  the  g rowth  in- 
h ib i t ion  by  low concen t r a t ions  is smal ler  t h a n  high ones 

Student t-test applied on fresh weight of callus fragments of Nico- 
tiana tabacum cells grown in different hormonal conditions of 2 ~  D 
(0.1 and 1 mg]l) and kinetin (0,1 and 1 rag/l) after 15 days of culture. 

Media Air Ethylene 

0.01 0.01 
0.1 2-4 D 0.1 0.05 
1 2-4 D 0.1 0.05 
0.1 K 0.2 0.1 
1 K 0.1 0.05 
0.1 2 ~  D 
0.1 K 0.3 0.2 

x0.1 2-4 D 
'1 K 0.7 0.5 
1 2-4 D 
0.1 K 0.8 0.7 
1 2-4 D 
1 K 0.5 0.3 

as r epo r t ed  in Figure 2. The reversal  effect  of e t h y l e n e -  
auxin  inh ib i t ion  is re la ted  to  k ine t in /aux in  rat io 11. As 
shown in the  Table,  the  S t u d en t  t - tes t  on fresh weigh t  of 
callus f r agmen t s  grown in t he  presence  of cons t an t l y  
appl ied  e thy lene  and d i f ferent  h o rmo n a l  condi t ions  of 
k ine t in  and  auxin  is no t  s ignif icant ly  di f ferent  f rom 
controls  g rown in t he  same expe r imen ta l  condi t ions  bu t  
in presence  of air. On the  cont rary ,  a s ignif icant  difference 
exis ts  when  callus f r agmen t s  are grown in presence of 
cons t an t l y  appl ied  e thy lene  and  auxins.  

Riassunto .  Si ~ s tud ia to  l ' e f fe t to  del l 'e t i lene su cul ture  
di  cellule di Nicot iana tabacum, in vi t ro .  I r i su l ta t i  o t tu -  
nu t i  mo s t r an o  che le aux ine  in presenza  di et i lene inibis- 
cono la cresci ta  di f r a m m e n t i  di callus, e che tale  inibi- 
zione viene r imossa dal la  k inet ina .  
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I s o l a t i o n  and Clas s i f i ca t ion  of Water  L e p t o s p i r a  

The au thors  have  isolated f rom s t a g n a n t  wate rs  of the  
Friul i  zone (Italy) 5 lep tospi ra  s t ra ins  which  t h e y  have  
f i rs t  pur i f ied and  t h e n  serologically compared  wi th  the  
lep tosp i ra  sero types  so far descr ibed in the  l i terature .  

Mater ials  and methods. Isolat ion.  The isolat ion of the  
s t ra ins  has been  ob ta ined  by  semina t ing  the  collected 
wa te r  samples  in Zuelzer 's  m e d i u m  and  fi l tering the  posi-  
t ive  cul tures  t h rough  Millipore m e m b r a n e s  a t  a poros i ty  of 
0.22 [ztz 1. The f i l t ra te  was e i ther  seeded in KORTHOF'S 
medium,  or on Cox ' s  solid med ium,  ob ta in ing  in th is  way  
lep tospi ra  colonies. The cul tures  in fluid m e d i u m  have  
been  t r ca t ed  according to  BABUDIERI ~ tO avoid the  possi- 
b i l i ty  of mixed  cultures.  The isolat ion and  the  first  passage 
of the  s t ra ins  have  been effected at  env i ronmen ta l  t em-  
pera ture .  

Classification. The classif icat ion of the  s t ra ins  has  been  
done by  p repa r ing  the  i m m u n e  sera in r abb i t s  and t e s t i ng  
t h e m  w i t h  the  reference s t ra ins  of all se ro types  belonging 
to the  complex  'bif lexa ' ,  and  then  se t t ing  the  specific im- 
m u n e  sera for the  last  ones, agains t  the  isolated s trains.  
A f irs t  screening has  been  effected wi th  cross-agglut ina-  
t ion  tes ts .  In  the  cases in which  an af f in i ty  was recogniz- 
ed, we have  had  recourse to t he  agglut inines  cross 
absorp t ion  test ,  according to  the  me thods  suggested by  
the  OMS E x p e r t  Commi t t ee  on lep tospi rae  (1967) 3. 

Results.  The 5 isolated s t ra ins  have  been given the  
following names :  Friul i  8, Friul i  35, Friul i  37, Friuli  44, 
Friul i  48. One of these,  Friul i  48, was unable  to  grow a t  a 
t e m p e r a t u r e  of 30 ~ or more,  op t imal  for leptospirae.  Bu t  
f rom th is  strain,  Friul i  48, af ter  some passages,  we have  
ob ta ined  a m u t a n t  able to grow at  30~ In  Table I only  
the  reference s t ra ins  of the  sero types  of the  'b i f lexa  com- 
p l e x '  which  gave some posi t ive  cross-agglut ina t ion  wi th  

Strains: Identification of Three New Serotypes 

t he  s t ra ins  under  s tudy  are repor ted .  In  some ins tances  
(Friuli 8 and  35 and  Doberdb  1 and R P E )  the  wel l -known 
p h e n o m e n o n  of the  uni la tera l  agg lu t ina t ion  was observed.  
The s t ra ins  which,  by  the  agg lu t ina t ion  test,  showed an 
ant igenical  aff ini ty,  were checked t h ro u g h  the  cross agglu- 
t in in  absorb t ion  test .  The resul ts  are r epor ted  in Table  II .  

According to  the  resul ts  of the  cross absorp t ion  tes ts ,  
2 of our s t ra ins  (Friuli 8 and  35) belong to  the  se ro type  
'San  Giusto '  ; the  3 o ther  s trains,  on the  contrary ,  are ant i -  
genically i n d e p e n d e n t  and  can be considered reference 
s t ra ins  of 3 new serotypes .  One of these,  however  (Friuli 
37), shows some af f in i ty  w i th  the  Bulgar ian se ro type  
'Mar i tza '  and  can be cons idered  as belonging to the  same 
serogroup Maritza.  In  Table  I I I  sys t emat i c  of our 5 s t ra ins  
is repor ted .  

Conclusions.  Of  the  5 new strains,  2 have  shown the i r  
a p p u r t e n a n c e  to a l ready known  serotypes,  while for t he  
o thers  we have  observed only feeble agglu t ina t ions  scat ter -  
ed w i t h  some s t ra ins  isolated f rom the  zone of Trieste  and  
f rom Bulgaria .  The exis tence of s t ra ins  ant igenical ly  re- 
l a ted  such as Friuli  37 and  Bulgaria  16, isolated in geo- 
graphica l ly  d i s t an t  zones, conf i rms once again the  ant i -  
genic cosmopol i t an i sm of the  leptospirae.  The f ind ing  of 
wa te r  leptospi rae  t h a t  do no t  m u l t i p l y  a t  30~ bu t  a t  
lower t empe ra tu r e s  is a fact  to be borne  in mind ,  b o t h  
f rom a prac t ica l  and a theore t ica l  po in t  of view; it is ad- 

1 M. CINCO and N. PETELIN, Trop. geogr. Med. 22, 237 (1970). 
2 p. MAGLIOCGHETTI-LOMBI and B. BABUDIERI, Ann. Inst. Sup. San. 

4, 291 (1968). 
30RGANISATION MONDIALE DR LA SANTI~, S~rie de Rapports Tech- 

niques, No 380 (1967). 
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T a b l e  I. Resu l t s  of the  c r o s s - a g g l u t i n a t i o n  tes ts  r e p o r t e d  in  pe r cen t age  va lues  as r ega rd s  the  t i t e r  of e ach  s e r u m  wi th  the  h o m o l o g o u s  s t r a i n  

I m m u n e  sera  a n d  homologous  a g g l u t i n a t i o n  t i t res  

S e r o t y p e s  S t r a ins  

Basov izza  
S a n  Gius to  
D o b e r d 6  
R u p i n o  
F a r n e t i  
Sao  P a u l o  
S e m a r a n g a  
Monfiascone 
Tred ic i  
T h r a n c i a  
Mar i t z a  

Fr iu l i  8 100 100 0 0 0 
Fr iul i  35 100 100 0 0 0 
Fr iu l i  37 0 0 100 0 0 
Fr iu l i  44 0 0 0 100 0 
Fr iul i  48 0 0 0 0 100 
Basov izza  10 5 0 0 0 
S a n  Gius to  100 100 0 0 0 
Dobe rd6  1 0 0 0 0 0 
R P E  0 0 0 0 0 
F a r n e t i  0 0 0 0 0 
S. P a u l o  0 0 1 0 0 
Ve ld ra t  S 173 0 0 0 0 0 
M. F iaseone  2 0 0 0 0 0 
AM 13 0.1 0.1 0 2 0 
B u l g a r i a  4 0 0 0 0 10 
B u l g a r i a  16 0 0 20 0 0 

100 100 100 100 0 0 0 0 0 0 0 
100 100 100 1 0 0 0 0 0 0 0 

0 0 0 0 0 0 0 0 0 0 50 
0 0 0 0 0 0 0 0.2 0 0 0 
0 0 1 0 0.1 0 0.4 0 0 0 0 

T a b l e  I1. Resu l t s  of the  cross  a b s o r p t i o n  tes t s  expressed  for  each  s t r a in  in p e r c e n t a g e  as r ega rd s  the  t i te r  in  the  n o n - a b s o r b e d  s e r u m  

S e r u m  an t i  Fr iu l i  8 
S t r a in s  Abs.  wi th  Fr iul i  35 

Fr iu l i  8 < 1 
Fr iu l i  35 < 1 
S. Gius to  <: l 
S e r u m  an t i  Fr iu l i  35 
S t r a i n s  

Fr iu l i  8 
Fr iu l i  35 
S. Gius to  
S e r u m  a n t i  S. Gius to  
S t r a i n s  

F r iu l i  8: 
Fr iu l i  35 
S. Gius to  
S e r u m  an t i  B u l g a r i a  16 
S t r a i n s  

B u l g a r i a  16 
Fr iu l i  37 
S e r u m  an t i  Fr iu l i  37 
S t r a in s  

F r iu l i  37 
B u l g a r i a  16 
S e r u m  a n t i  D o b e r d 6  1 
S t r a i n s  

Fr iu l i  8 
F r iu l i  35 
D o b e r d 6  1 

p o s t - a b s o r p t i o n  t i t e r  
Abs.  wi th  S a n  Gius to  

< 1  
< 1  
< 1  

p o s t - a b s o r b t i o n  t i t e r  
Abs .  w i th  Fr iu l i  8 

< 1  
< 1  
< 1  

p o s t - a b s o r b t i o n  t i te r  
Abs.  wi th  Fr iu l i  8 

< 1  
< 1  
< 1  

p o s t - a b s o r b t i o n  t i te r  
Abs, wi th  Fr iul i  37 

4O 
< 1  

p o s t - a b s o r b t i o n  t i te r  
Abs.  wi th  B u l g a r i a  16 

25 
< 1  

p o s t - a b s o r b t i o n  t i t e r  
Abs.  with D o b e r d 6  1 

60 
8O 
< 1  
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visable,  in fact,  to  ma in t a in  the  f i l tered mater ia ls ,  and  the  
f i rs t  passages  in cul ture ob ta ined  f rom them,  a t  t empera -  
tures  lower t h a n  30 ~ dur ing  the  isolation. I t  is also inte-  

rest ing to  r emark  tha t  se rum ant i  Doberd6  1, absorbed  
wi th  the  homologous  strain,  is sti l l  able to agglu t ina te  t he  
s t ra ins  Friuli  8 and  35. 

Table III 

Serogroup Serotypes Strains 

Basovizza San Giusto Friuli 8 

Basovizza San Giusto Friuli 35 

Maritza Valderio Friuli 37 

Orvenco Orvenco Friuli 44 

Udine Udine Friuli 48 

Rdsumd. 5 souches de 16ptospires s ap rophy te s  one 6t6 
isol6es et  classifi6es avec l ' ident i f ica t ion  de 3 nouveaux  
s6rotypes (Orvenco, Udine,  Valderio/  et  de 2 nouveaux  
s6rogroupes (Orvenco, Udine l .  Une  des souches isol6es fu t  
incapable  de se d6velopper  ~t la t e m p e r a t u r e  de 20 ~ ou au 
dessus. 

M. CINCO and 13. M. FAIDUTTI 

[stituto di Microbiologia dell' Universit& 
Via A. Valerio 3d, 
I-3d127 Trieste (Italy), 
17 October 1971. 

Herbicidal Pollution. Pollen Damage by the Herbicide Vapours 

The herbicides,  because of the i r  specific weed kill ing 
act ivi t ies ,  have  become assets  b u t  t h e y  m a y  prove  h a r m -  
ful also. Tile le thal  effects  of herbic ides  to  the  pol len 
grains have  no t  been  inves t iga ted .  Whi le  the  field esti-  
ma te s  are under  inves t igat ion,  a possible  effect  of 2, 4-D 
on pol len grains  of br in ja ls  (Solarium melongena Willd.) 
has  been  descr ibed here. 

Method. 75 ml  of 2,4-D in concen t ra t ions  of 100, 250, 
500 and  1000 p p m  was kep t  in beakers .  The  m o u t h  of t he  
beaker  was  covered b y  a musl in  c lo th  and  pollens were 
spr inkled  on the  cloth.  The beakers  were kep t  a t  room 
t e m p e r a t u r e  (32 4- 1.6~ for 4 days.  A t  t he  end of each 
day, pol lens were t aken  f rom the  musl in  surface and  were 
kep t  on the  ex t rac t s  of s t igmat ic  surfaces (of brinj al flowers) 
so as to  ensure germina t ion .  Average a m o u n t  of herbic ide  
solut ion evapora t ed  per  day  f rom beakers  was  13 4- 2.3 ml. 
Viabi l i ty  of pol len grains was expressed by  its germina-  
t ion.  

Results and discussion. The t r ea t ed  pol lens  appeared  to  
be d a m a g e d  b y  the  herbic idal  vapours .  Up  to  a cer ta in  
ex ten t ,  even 100 and  250 p p m  concen t ra t ion  had  damag-  

. ing effects  which  increased wi th  t ime,  while 500 and  
1000 p p m  of 2, 4-D s ta r t s  its effect  r igh t  f rom the  f i rs t  day,  
of course w i th  a fu r the r  increase in t he  effect  in la ter  days.  
I t  was ve ry  clear t h a t  a t r e a t m e n t  for 4 days  wi th  a h igher  
close of herbic ide,  i.e. 1000 ppm,  can reduce the  pe rcen tage  

of the  viable  pollens to  31%, a decrease of 56% wi th  re- 
spect  to  the  un t r ea t ed  ones. Resul ts  thus  po in t  (Table) to  
the  possible pol len losses in fields af ter  t he  herbic idal  
t r ials  because of the  subsequen t  evapora t ion  of the  her- 
bicides. In  fact  t he  n u m b e r  of t he  pollens required for fer- 
t i l iza t ion agains t  the  n u m b e r  of pollen grains p roduced  is 
so small  t h a t  we m a y  no t  be able to  feel a difference in the  
yields  in t he  earl ier  stages. Bu t  a cons t an t  use of the  her-  
bicides will def in i te ly  increase t he  a m o u n t  of herbic ida l  
vapours  in the  a i r  a round  the  fields. This will cer ta in ly  
cause an air pollut ion,  hav ing  def ini te  impac t s  on pol len 
v iab i l i ty  and  the  germina t ion .  

The s t u d y  thus  reveals  t he  possible  role of the  herbi-  
cides in pol lu t ing  the  air. A m o n g  the  various works 
(MIDDLETON 1, HILTON et  al.2, RICH 3, KING 4, MORELAND 5, 
HECK 6, STERN 7, DUGGER and  TING s) described,  th is  as- 
pec t  was never  covered.  

Zusammen[assung. Herbizidd~impfe reduzieren d i e  
Pollenfertili t~it  yon Solanum melongena "Willd. 

P .  S. DUBEY 9 and  L. P. MALL 10 

University o/ Jodhpur, Department oi Botany, 
Jodhpur (India), 79 July 1971. 

Effect of herbicidal vapours on viability of pollen grains 

Conc. of Pollen grains germinated (%) (treatment in days) 
2,4-D (ppm) 

1 2 3 4 ~ 

100 81 4- 2.6 76 -V 5.5 79 -t- 2.8 73 -4- 3.6 
250 81 -1- 2.6 76 4- 5.5 70 4- 6.5 64 -4- 3.6 
500 74 4- 3.4 66 4- 2 59 4- 3 51 4- 3 

1000 74 4- 3.6 53 4- 1.7 44 4- 2 31 -t- 4.3 
Untreated 87 4- 4.3 87 4- 4.3 88 4- 4.3 87 4- 4.3 

a Fertility significant at 5 % level. 
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