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p l a n t s  g r o w n  a t  28°C r e s p o n d  m u c h  l ike  those  g rown  
d u r i n g  t h e  sp r ing  a n d  s u m m e r .  I t  was  c o n s i s t e n t l y  f o u n d  
t h a t  s t o m a t a l  a p e r t u r e  was  wide r  in  t h e  w a t e r  con t ro l  
for  discs  t a k e n  f rom t h e  w a r m  c h a m b e r ,  in  accord  w i t h  
t h e  o b s e r v a t i o n s  of ZBLITCH X a n d  of DRAKE a n d  SALIS- 
BURY =. However ,  t h e  p resence  of even  a m i c r o m o l a r  
c o n c e n t r a t i o n  of sa l t  in  t h e  b a t h i n g  so lu t ion  caused  t h e  
s t o m a t a  f r o m  t h e  w a r m  c h a m b e r  t o  o p e n  less t h a n  t hose  
f rom t h e  cool  c h a m b e r ,  a n  ef fec t  t h a t  was  o b s e r v e d  for  
a l l  h i g h e r  s a l t  c o n c e n t r a t i o n s  as  well. 

I n  o rde r  to  check  w h e t h e r  t h e  ef fec t  was  specif ic  for  
t h e  sa l t  or  due  to  lower ing  of t h e  w a t e r  po t en t i a l ,  o smot i -  
ca l ly  c o m p a r a b l e  c o n c e n t r a t i o n s  of KC1, NaC1, a n d  fucose 
were  compared .  T h e  resu l t s  (Figure  3) show t h a t  t h e  
effect  is o smot i c  for al l  c o n c e n t r a t i o n s  be low 2 × 10 -~ 
eq. 1-L A b o v e  t h i s  c o n c e n t r a t i o n  (a t  l eas t  in  t h e  exper i -  
m e n t  of F igu re  3) t h e  ef fec t  of K+ is p a r t i a l l y  specific, 
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Fig. 3. Comparison of influence of KC1, NaC1, and fucose in the 
standard assay for stomata2 opening. Each point averaged from 3 
identical experiments with greenhouse-grown plants. Asterisks 
indicate wilting of leaf tissue, evidenced only by wrinkles in the 
replica of epidermal cell surfaces for the first point but for the 
second point by flaccidity of the leaf disc when it was removed 
from solution. 

as  is n o t  su rp r i s ing  in l i gh t  of t h e  s tud ies  of IMAMURA 5, 
YAMASHITA 6, FISCHER 7,s a n d  o the r s  =-1=. 

These  e x p e r i m e n t s  sugges t  t h a t  t h e  d e p e n d e n c e  of 
s t o m a t a l  open ing  on  p r ev ious  t e m p e r a t u r e  desc r ibed  b y  
DRAKE a n d  SALISBURY = m a y  be  s t r o n g l y  modi f i ed  b y  
a n y  o t h e r  v a r i a b l e s  w h i c h  in f luence  t h e  w a t e r  p o t e n t i a l  
of t h e  e x t r a c e l l u l a r  so lu t ion .  I f  t h i s  be  t rue ,  t h e  a d a p t i v e  
consequences  of  t h e  t e m p e r a t u r e  ef fec t  m a y  be  more  
c o m p l e x  t h a n  o r ig ina l ly  env i s ioned .  

Zusammen[assung. Die S p a l t 6 f f n u n g s w e i t e n  in  de r  
E p i d e r m i s  v o n  B l a t t s c h e i b e n  aus  Nicotiana tabacum wer-  
den  d u r c h  osmot i sch  w i r k s a m e  S u b s t a n z e n  u n t e r s c h i e d -  
l ich  beeinf luss t ,  w e n n  die  P f l a n z e n  vorg~ingig bei  ver-  
s ch i edenen  T e m p e r a t u r e n  au fwachsen .  Bei  28 °C s ind  die 
S p a l t 6 f f n u n g e n  de r  B l a t t s t i i c k e  in  o s m o t i s c h  w i r k s a m e n  
L 6 s u n g e n  weniger  ge6f fne t  a ls  in  r e i n e m  Wasser ,  wAhrend 
s ich be i  e ine r  T e m p e r a t u r  y o n  18°C die Spa l t6 f fnungs -  
we i t en  e n t g e g e n g e s e t z t  v e r h a l t e n .  
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A N e w  A c t i n o m y c i n - L i k e  A n t i b i o t i c  P r o d u c e d  b y  a M u t a n t  S t r a i n  o f  Streptomyces indicus 

Since t h e  d i s cove ry  of Streptomyces antibioticus in  
1941 x, a t  l eas t  a dozen  ~ d i f f e ren t  Streptomyces spp.  h a v e  
been  r e p o r t e d  for  a c t i n o m y c i n - p r o d u c i n g  cul tures .  He re  
we r e p o r t  a p i g m e n t e d  c o m p o u n d ,  a n t i b i o t i c  MT-10,  
c losely r e l a t ed  to  a c t i n o m y c i n  g roup  of an t ib io t i c s .  I t  
was  i so la t ed  f rom a morpho log i ca l  m u t a n t ,  s t r a i n  No. 
MT-10  3, w h i c h  was  o b t a i n e d  t h r o u g h  U V - i r r a d i a t i o n  of 
Streptomyces indicus CHAKRABARTY 4 (ATCC 25397), a 
newly  desc r ibed  species.  I t  d i f fers  f r o m  t h e  p i n k  co loured  
wi ld  type ,  h a v i n g  ye l lowish  m y c e l l i u m  a n d  spores,  a n d  
also is c a p a b l e  of d i f fus ing  a ye l low p i g m e n t  i n to  t h e  
cu l t u r e  med ia .  I t  also shows  a n t i m i c r o b i a l  a c t i v i t y  
a g a i n s t  b a c t e r i a  as wel l  as p l a n t  a n d  h u m a n  p a t h o g e n i c  
fungi .  

T h e  a c t i v e  m a t e r i a l  was  p r o d u c e d  in P r i d h a m  a n d  
G o t t l i e b ' s  m e d i u m  (modif ied)  c o n t a i n i n g  (NH,)=SO4, 
2 .64g/1;  KH=PO4, 2 .38g]1;  K=HPO4, 5 . 6 5 g / I ;  MgSO, ,  
7 H=O, 1.0 g]l; m a l t o s e  20.0 g/l,  a n d  p H  was  a d j u s t e d  
t o  7.0 before  s te r i l i za t ion .  T h e  s u b s t a n c e  was  p r o d u c e d  
in s t a t i o n a r y  f lask  cu l tu re s  a t  28°C a f t e r  10 d a y s  of 
i n c u b a t i o n .  T h e  a n t i b i o t i c  was  e x t r a c t e d  b y  e t h e r  a n d  

pur i f i ed  over  a l u m i n a  c o l u m n  c h r o m a t o g r a p h y  u s i n g  
e t h e r  as  t h e  e lu t i ng  so lven t .  The  ac t ive  m a t e r i a l  was  
o b t a i n e d  as  o range  yel low c rys ta l s  f rom m e t h a n o l  b y  
d r y i n g  in vacuo .  

T h e  h o m o g e n e i t y  of t h e  ac t ive  m a t e r i a l  was  e s t a b l i s h e d  
b y  p a p e r  c h r o m a t o g r a p h y  a n d  TLC. T h e  c o m p o u n d  is 
r ead i ly  so luble  in  e ther ,  ace tone ,  m e t h a n o l ,  e t hano l ,  
b u t a n o l ,  ch loroform,  benzene ,  e t h y l  a ce t a t e ,  m e t h y l  
e t h y l  k e t o n e  a n d  acet ic  acid,  b u t  o n l y  s l i gh t ly  so luble  
in  c a r b o n  t e t r a c h l o r i d e  a n d  e t h y l e n e  glycol.  I t  is inso lub le  
in  w a t e r  a n d  p e t r o l e u m  e the r .  I t  is d e c o m p o s e d  a t  204% 
Specific r o t a t i o n  is - - 2 0 5 - 2 1 5  ° (C = 0 .25% in  e thano l ) .  
U V - a b s o r p t i o n  s p e c t r u m  shows  m a x i m a  a t  420 a n d  
4 4 2 n m .  The  I R - a b s o r p t i o n  s p e c t r u m  shows  m a x i m a  
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Table I. Antimicrobial spectrum of the pigment antibiotic MT-10 

Test organism Minimum 
inhibitory 
concentration 
(~tg/ml) 

Staphylococcus aureus 1 
Streptococcus pyogenes 2 
Bacillus subtilis 0.5 
Pseudomonas aeruginosa 50 
Camiida albicans 90 
Candida parapsilopsis 50 
Candida tropicalis 80 
Trichophyton mentagrophytes 40 
E pidermop hyton Iloceosum 35.0 
C urvularia lunata 12.5 
A lternaria solani 15.0 
Fusarium oxysporum 75.0 
Helminthosporium oryzae 20.0 
A spergillus niger 125.0 
Aspergillus oryzae 35.0 

Table III. Comparative in vitro activity of the antibiotic MT-10 
and actinomycin D 

Test organism Zone of inhibition in mm 
Antibiotic Actino- 
MT-10 mycin D 
(100 ttglml) (100 [~g/ml) 

Bacillus subtilis 30.5 26.5 
Staphylococcus aureus 24.0 20.0 
Escherichia coli - - 
Pseudomonas aeruginosa 22.0 20.5 
Candida albicans 22.0 15.0 
Candida parapsilopsis 28.5 22.0 
Candida tropicalis 19.5 13.5 
Saccharomyces cerevisiae 16.0 - 
Microsporum canis 13.0 - 
Curvularia lunata 22.5 12.5 
A lternaria solani 24.0 13.5 
Fusarium oxysporum 15.0 - 
A spergillus niger 14.0 - 
A spergillus oryzae 18.5 - 

-, indicates absence of activity. 

Table II. Physicochemical properties and toxicity of the antibiotic 
MT-10 and actinomycin D 

Antibiotic M T - I O  Actinomycin D 

Melting point (°C) 204 240 
Specific rotation [0~]~ = --205 to 215 ° [~]~ = --261 to 268 ° 

(C = 0.25% in ethanol) (C = 0.25% in ethanol) 
~max 420.0 442.0 420.0 440.0 
(nm in ethanol) 
Toxicity 0.56 0.76 
in mice LDs0 
(mglkglbody wt.) 

a t  3380-3230 cm -1 ind ica t ing  the  presence  of h y d r o x y l  
groups.  The regions a t  1730 cm -1 and  1640 cm -1 are  
suggest ive  of t he  presence  of 6-1actone or es ters  and  
u n s a t u r a t e d  ke tone  or qu inonoid  sys t ems  respect ive ly .  
The  an t ib io t ic  is s tab le  a t  room t empera tu r e .  The micro-  
ana ly t ica l  resul ts  shows  C --56.37~/o, H--7.40~/o and  
N - - 1 0 . 8 0 % .  The mol.  wt .  is 402 (Ras t ' s  method)  and  
the  p robab le  molecular  fo rmula  is sugges ted  as C19H3tN306. 
The  an t imic rob ia l  s p e c t r u m  of t he  pur i f ied  subs tance  
was  d e t e r m i n e d  by  cup assay m e t h o d  and  i ts  m i n i m u m  
inh ib i to ry  concen t r a t i on  is shown in Table  I. The  tox ic i ty  
t e s t  of t he  an t ib io t ic  was  carr ied ou t  on mice  in wh ich  
LDs0 is 560 t~g/kg of b o d y  weight .  

The orange  yel low colour of t he  p roduc t ,  UV-  a n d  
I R - a b s o r p t i o n  spec t rum,  h igh  nega t ive  opt ica l  ro ta t ion ,  
h igh  tox ic i ty  and  also i ts  so lubi l i ty  ind ica te  i ts  re la t ion-  
ship  to  those  of a c t i n o m y c i n  group of ant ib io t ics .  A 
compar i son  was  there fore  m a d e  w i t h  a c t i n o m y c i n  D 
(Table II) .  Rega rd ing  so lubi l i ty  in d i f fe ren t  solvents ,  
b o t h  an t ib io t ic  MT-10 and  a c t i n o m y c i n  D b e h a v e  simi-  
larly, excep t  in w a t e r  where  t he  l a t t e r  is pa r t i a l ly  soluble.  
Compara t ive  assays  for an t imic rob ia l  ac t iv i t ies  are  given 
in Table  I I I .  I t  was  observed  t h a t  t he  i nh ib i to ry  ac t iv i ty  
of t he  an t ib io t ic  differs  f rom the  ac t i nomyc in  D to  some 
ex ten t .  The  a c t i v i t y  of t he  an t ib io t ic  MT-10 aga ins t  
S a c c h a r o m y c e s  cerevisiae,  M i c r o s p o r u m  cann i s ,  F u s a r i u m  
o x y s p o r u m ,  A s p e r g i l l u s  n iger  and  A s p e r g i l l u s  oryzae  is 
s ignif icant ,  whereas  w i t h  a c t i n o m y c i n  D no such ac t iv i ty  
exists.  E .  eoli is, however ,  r e s i s t an t  to  b o t h  the  an t i -  
biotics.  

Z u s a m m e n / a s s u n g .  Aus einer  M u t a n t e  von  S t r e p t o m y c e s  
i n d i c u s  CHAKRABARTY sp. nov.  wurde  das  neue  Ant i -  
b i o t i k u m  MT-10 (orange-gelbe K r i s t a l l e ) i s o l i e r t .  Die 
an t ibak te r ie l l e  und  an t i fung ische  Aktiviti~t wurde  un te r -  
such t  und  festgestel l t ,  dass  MT-10 m i t  A c t i n o m y c i n  D 
v e r w a n d t  ist. 

S. L. CHAKRABARTY and  P. NANDI 

D e p a r t m e n t  o/ Microb io logy ,  
Bose  I n s t i t u t e ,  Calcu t ta  9 ( I n d i a ) ,  23  J u l y  1970. 

Chromosome Studies in Salvia (Labiatae): West-Himalayan Species 

The  genus  S a l v i a  has  received a t t e n t i o n  f rom numer o u s  
au thors  who  have  been  in te res ted  in economic  u t i l iza t ion  
of var ious  taxa ,  b u t  less a t t e n t i o n  has  been  given to  
na tu ra l ly  occurr ing  species in H i m a l a y a n  flora. MUKER- 
J E E  1 has  r epo r t ed  24 species f rom the  Ind i an  subcon-  
t i nen t  of which  9 species are m e t  in t he  W e s t e r n  H i m a -  
layas. Cytological ly,  t he  genus S a l v i a  has  been  fair ly  
worked  out.  Ear l ie r  r epor t s  include the  work  of DE- 
LASTING 2, EPLING e t  al. 3, MEHRA and  GILL 4, SCHEEL s, 
ST]~WART 6 and  YAKOVLEVA 7. The p r e sen t  s t u d y  was  
u n d e r t a k e n  to  inves t iga te  t he  cytological  na tu r e  of t he  
W e s t - H i m a l a y a n  species of S a l v i a .  

Chromosome  n u m b e r s  for 20 T a x a  of S a l v i a  f rom t h e  
W e s t  H i m a l a y a s  are s u m m a r i z e d  in the  Table.  The  
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