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was rep laced  b y  t he  s ame  a m o u n t  of s ter i le  redis t i l led  
water .  The  o t h e r  3 l ichen  e x t r a c t s  were  on ly  t e s t ed  in  
c o n c e n t r a t i o n s  of 5 and  10 g/1. The  cells were processed 
a f te r  1-hour  exposure  to  5 • 10-7M colchicine.  Processing,  
f i xa t i on  and  p r e p a r a t i o n  of sl ides h a v e  been  descr ibed 
p rev ious ly  % 

Tile resu l t s  f rom some of t he  e x p e r i m e n t s  are shown  in 
Tab le  I I .  In  each  case 100 m e t a p h a s e s  were ana lyzed  for 
c h r o m o s o m a l  abe r ra t ions .  The  f r equency  of c h r o m o s o m a l  
a b e r r a t i o n s  was n o t  in f luenced  b y  t he  t r e a t m e n t s  w i t h  
t he  d i f f e ren t  ex t rac t s .  However ,  t he  e x t r a c t  of Nephroma 
arcticum produced  a m a r k e d  r e d u c t i o n  of t he  m i to t i c  
i ndex  a t  c o n c e n t r a t i o n s  of 10 a n d  12.5 g/1. The  o the r  3 
e x t r a c t s  d id  no t  h a v e  a n y  effect  on t he  m i t o t i c  i ndex  a t  
t he  c o n c e n t r a t i o n s  tes ted .  This  f ind ing  is in good agree- 
m e n t  w i t h  t h a t  o b t a i n e d  for Vicia/aba. 

The  resu l t s  p re sen ted  in th i s  p a p e r  conce rn ing  t he  
mi to t i c  i n h i b i t i o n  p roduced  b y  d i f fe ren t  l ichen ex t r ac t s  
m a y  p a r t l y  exp la in  resu l t s  o b t a i n e d  in ear l ier  inves t iga -  
t ions  b y  H~NNI?;GSS0N a n d  LUNDSTROM 3. Recent ly ,  these  
a u t h o r s  h a v e  shown  t h a t  low c o n c e n t r a t i o n s  of e x t r a c t  
f rom Nephroma arcticum i n h i b i t  t he  g rowth  of severa l  

decay  fungi.  E x t r a c t s  f rom o the r  l ichens  h a d  no t  t he  same  
i n h i b i t i n g  inf luence  on  g r o w t h  (HENNINaSSON and  LUND- 
STR6~, u n d e r  p repa ra t ion ) .  

Zusammen/assung. Der  Einf luss  ve r sch iedene r  Wasser -  
e x t r a k t e  aus  F l e c h t e n  auf  C h r o m o s o m e n s t r u k t u r  u n d  
Zel l te i lung  an  B o h n e n w u r z e l n  u n d  Ze l lku l tu ren  des 
ch ines i schen  H a m s t e r s  wurde  u n t e r s u c h t .  Es k a m  zu 
ke inen  C h r o m o s o m e n a b e r r a t i o n e n .  E inz ig  der  E x t r a c t  
yon  Nephroma arcticum h a t t e  in schwacher  K o n z e n t r a t i o n  
e inen  h e m m e n d e n  Einf luss  auf  den  Mitosever lauf .  Diese 
m i t o s e h e m m e n d e  W i r k u n g  k 6 n n t e  die Ur sache  sein, dass  
Nephroma arcticum das  W a c h s t u m  vie ler  ho lzze r s t6 render  
Pi lze h e m m t .  
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Resis tance  in S o m e  Wild and Cultivated Grasses  

I n  t h e  las t  decades,  ex t ens ive  use of chemica l s  for 
ag r i cu l tu ra l  a n d  o the r  purposes  has  sub jec t ed  t he  wild as 
well  as t he  c u l t i v a t e d  species of p l a n t s  to  a new evolu-  
t i o n a r y  sieve. Gene t i c  differences  in  b a r l e y  and  oats  for  
r eac t ion  to  t he  insec t ic ides  D D T  1 a n d  T o x a p h e n e  ~ and  a 
herb ic ide ,  B a r b a n  a, h a v e  been  repor ted .  More recent ly ,  
d i f fe ren t  r eac t ions  of w h e a t  m u t a n t s  for r es i s t ance  to  a 
sys t emic  fungicide,  Calixine,  h a v e  been  obse rved  4. How-  
ever,  c o m p a r a t i v e  s tud ies  on  wild p lan t s ,  p a r t i c u l a r l y  
those  wh ich  h a v e  m a d e  a genomic  c o n t r i b u t i o n  in t he  
evo lu t ion  of t h e i r  c u l t i v a t e d  re la t ives ,  do no t  seem to h a v e  
b e e n  repor ted .  Such  s tud ies  are poss ible  in t he  t r i b e  
Tr i t iceae ,  in  wh ich  wild species of Aegilops h a v e  par t ic i -  
p a t e d  in t he  evo lu t ion  of t he  c u l t i v a t e d  species of Tri- 
ticum a n d  where  cy togene t i c  a n d  b iochemica l  i n f o r m a t i o n  
is ava i l ab l e  on  all  t h e  r e l a t ed  species. This  r e p o r t  concerns  
such  c o m p a r a t i v e  s tudies .  

F o r t y  d i f fe ren t  (]7able) l ines r ep r e s en t i ng  species and  
var ie t i e s  of degilops, Triticum, Secale, Hordeum, and  
Avena, i nc lud ing  th r ee  s y n t h e t i c  species 5, were g rown 
w i t h  10 rep l i ca t ions  in a r a n d o m i z e d  b lock  des ign in a 
g reenhouse  w i t h  a u t o m a t i c  i r r iga t ion ,  a n d  k e p t  a t  22 ~ 
The  sys t emic  fungic ide  4-tr idecyl-2,  6 - d i m e t h y h n o r p h o l i n  
( ~  t r i d e m o r p h )  (Calixine) p roduced  b y  B A S F ,  G e r m a n y ,  
wh ich  has  been  used for t h e  effect ive  con t ro l  of t he  mildew, 
Erysiphe graminis in  G e r m a n y ,  G r e a t  Br i t a in ,  D e n m a r k ,  
a n d  t he  N e t h e r l a n d s ,  was s p r ayed  (0.1% concen t r a t i on )  
24 days  a f t e r  sowing. One week  a f t e r  spray ing ,  chlorosis  of 
leaves  was n o t e d  on  some p lan t s ,  b u t  m a n y  p l a n t s  
a p p e a r e d  una f fec t ed  (Table).  An  e x t e n d e d  scale (0-4) 4 was 
used in t he  c lass i f ica t ion  of t r e a t e d  p l a n t s  accord ing  to t h e  
degree of chlorosis .  The  h o r i z o n t a l  l ine  in t he  Tab le  gives 
t h e  d i s t r i b u t i o n  of 10 p l a n t s  in  each  l ine for chlorosis  of 
leaves,  a n d  t he  las t  c o l u m n  records  t he  ave rage  cha rac te r .  
The  Tab le  also inc ludes  t h e  genomic  c o n t i t u t i o n s  a n d  
soma t i c  c h r o m o s o m e  n u m b e r s  of t h e  t r e a t e d  ma te r i a l .  
Since t he  app l i c a t i on  of fungic ides  b e g a n  on ly  recent ly ,  
the  p i v o t a l  - c u m  - d i f f e r en t i a t ed  genome s y s t e m  6 does 
no t  seem to  be  opera t ive ,  as i nd i ca t ed  b y  t he  r eac t ions  of 
d i f fe rne t  species sha r i ng  c o m m o n  genomes.  

to the Phytotox ic i ty  of a S y s t e m i c  Fungic ide  

I n h e r i t a n c e  of r eac t ion  to  D D T  is gove rned  b y  a m a j o r  
gene w i t h  suscep t ib i I i ty  d o m i n a n t  over  res i s t ance  1, and  
since no gross morpho log ica l  fea tu res  are associa ted  w i t h  
t he  reac t ion ,  t he re  appea red  to  be no  se lect ive  a d v a n t a g e s  
or d i s a d v a n t a g e s  for t he  gene d u r i n g  t he  evo lu t ion  of t he  
c u l t i v a t e d  forms  1, 7. Species of Aegilops, Secale, Hordeum, 
a n d  A vena were r e s i s t an t  to  Calixine,  whereas  t he  r eac t ion  
in t he  genus  Triticum was qu i t e  va r i ab l e  (Table).  Since 
Triticum is also d i f fe rent  f rom the  o the r  genera  in  morpho l -  
ogyS, 9, t he  poss ib i l i ty  of an  i m p o r t a n t  role of the  m o r p h o -  
logical  f ea tu res  in  t he  d e v e l o p m e n t  of chlorosis  c a n n o t  be 
ruled ont .  Triticum monococcum and  Triticum aegilopoides 
were more  l ike Aegilops in  t h e i r  reac t ions .  Th i s  ind ica tes  
an  a d d i t i o n a l  similarity10,11 of these  diploid w h e a t s  
(2n  = 14) w i t h  Aegilops. Of all  t he  hexap lo ids  of Triticum 
s tud ied  on ly  t he  two  induced  m u t a n t s  ( M u t a n t  No. 11 a n d  
Sonora  Sha rba t i )  were r e s i s t a n t  to  Calixine.  Th i s  m i g h t  be  
a coincidence,  b u t  t he  o b s e r v a t i o n  p re sen t s  a poss ib i l i ty  
of p r o d u c i n g  t o l e r a n t  var ie t ies  t h r o u g h  induced  m u t a t i o n s .  

Th ree  s y n t h e t i c  po lyp lo id  species wh ich  h a v e  no t  
dune rgone  genet ic  d ip lo id iza t ion  were suscept ib le  to  
Calixine.  The  b e h a v i o u r  of A egilops ventricosa • Triticum 
aegilopoides ~2 was a l m o s t  a n  add i t i ve  r eac t ion  of t he  
c o n s t i t u e n t  species. 
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C l a s s i f i c a t i o n  of p l a n t s  fo r  r e a c t i o n  to  C a l i x i n e  

S p e c i a l i a  EXPERIENTIA 2 8 ] 1 0  

S. No .  M a t e r i a l  G e n o m e s  S o m a t i c  C h a r a c t e r s  A v e r a g e  

c h r o m o s o m e  c h a r a c t e r  

n u m b e r  0 1 2 3 4 

1. Aegilops squarrosa L. D 14 10 . . . .  0 R 

2. A. cylindrica H o s t  D C  28 10 - - - 0 R 

3. A. juvenalis (The l l . )  E i g  D C " M  i 42  10 . . . .  0 R 

4. A. crassa Boiss .  D1D2M .r 42  8 2 - - 0 .2  R 

5. A. ventricosa T a n c h  D M  v 28 - 2 8 - - 1.8 R 

6. A. columnaris Z h u k .  CuM ~ 28 10 - - - 0 R 

7. A. triuncialis L. CuC 28 10 - - - 0 R 

8. A. triaristata W i l l d .  (6x) C , M t M  .2 42  10 . . . .  0 R 

9. A. umbellulata Z h u k .  C u 14  8 2 - - 0 .2  R 

10. A. biuncialis Vis.  C~M b 28 2 8 - - - 0 .8  R 

11. A. triaristata W i l l d .  (4x) C~M t 28 - 10 - - - 1 .0  R 

12. A. variabilis E i g  CuS v 28 - 4 4 2 - 1.8 R 

13. A. speltoides T a u e h  13 ( =  S) 14 10 . . . .  0 R 

14. A. bicornis ( F o r s k . )  J a u b ,  e t  Sp .  S b 14 - 8 2 - 1.2 R 

15. Triticum monococum L.  A 14 6 4 - - - 0 .4  R 

16. T .  aegilopoides (L ink )  B a l .  A 14 - 8 2 - - 1 ,2  R 

17. T. durum Desf .  P . I .  2 1 0 3 8 2  A B  28 8 2 - - - 0 ,2  R 

18. T. durum Desf .  P . I .  1 9 1 1 4 9  A B  28 - 6 4 - - 1 ,4  R 

19. T. durum Desf .  C.I .  4 5 6 6  A B  28 - - 2 8 - 2 .8  S 

20. T. durum Desf .  P . I .  1 9 2 0 5 6  A B  20 - - - 8 2 3 .2  S 

21.  T. aestivum L. e m  T h e l l .  M u t a n t  11 A B D  42 4 2 4 - - 1 .0  R 

22.  T. aestivum L.  e m  T h e l l .  S o n o r a  S h a r b a t i  A B D  42 - 6 4 - - 1.4 R 

23. T. aestivum L. e m  T h e l l .  S o n o r a  A B D  42 - 10 - - 2 .0  S 

24. T. aestivum L.  e m  T h e l l .  K r a n i c h  A B D  42  - - 10 - - 2 .0  S 

25. T. aes~ivum L.  e m  T h e l l .  K l i e b e r  A B D  42  - - 8 2 - 2 .2  S 

26. T. aestivum L.  e m  T h e l l .  K o l i b r i  A B D  42 - 8 - 2 2 .4  S 

27.  T. aestivum L.  e m  T h e l l .  K o g a  I I  A B D  42 - - 8 - 2 2 .4  S 

28. T. aestivum L. e m  T h e U .  S t a r k e  A B D  42  - - 2 8 - 2 .8  S 

29.  T. aestivum L.  e m  T h e l l .  C a t o  A B D  42 - - 4 4 2 2 .8  S 

30. T. aestivum L.  e m  T h e l l .  A j e e b a  A B D  42  - - - 2 8 3 .8  S 

31. T. aestivum L. e m  T h e l l .  M u t a n t  23 A B D  42 . . . .  10 4 .0  S 

32. Secale cereale L. P e t k u s  W i n t e r  R 14 10 . . . .  0 R 

33. S. cereale L.  P e t k u s  S p r i n g  R 14 6 4 - - - 0 .4  R 

34. Hordeum vulgare L.  E m i r  - 14 2 8 - - - 0 .8  R 

35. H. vulgare L. L o f a  - 14 8 2 - - 1 .2  R 

36. Arena sativa L.  A s t o r  - 42  8 2 - - - 0 .2  R 

37. A. sativa L. S t e e l  - 42  8 2 - - - 0 .2  R 

S y n t h e t i c  spec ies  

38. (A egilops ventricosa x Triticum aegilopoides) A D M  v 42  - - 4 6 - 2 .6  S 

39. Triticale (6x) A i 3 R  42 - - 2 8 - 2 .8  S 

40.  Triticale (8x) A B D R  56 - 2 2 6 3 .4  S 

0, n o r m a l ;  1, 1 /20  of l ea f  a r e a  c h l o r o t i c ;  2, 1 /10  of l ea f  a r e a  c h l o r o t i c ;  3, 1/4 of l ea f  a r e a  c h l o r o t i c ;  4, 1 /2  of l ea f  a r e a  c h l o r o t i e .  R ,  r e s i s t a n t ;  

S, s u s c e p t i b l e .  

S u c h  s t u d i e s  h a v e  t h e o r e t i c a l  a s  w e l l  a s  p r a c t i c a l  i m -  

p l i c a t i o n s  a n d  a r e  i m p o r t a n t  n o t  o n l y  f o r  w i d e n i n g  t h e  

s a f e t y  m a r g i n s  f o r  t h e  a p p l i c a t i o n  o f  c h e m i c a l s  t o  p l a n t s ,  

b u t  c a n  a l s o  b e  i n s t r u m e n t a l  i n  o b t a i n i n g  m u c h  n e e d e d  

i n f o r m a t i o n  o n  t h e  e v o l u t i o n  o f  t h e  s p e c i f i c i t y  o f  g e n e  

a c t i o n .  

la P r e s e n t  a d d r e s s :  A t o m i c  E n e r g y  A g r i c u l t u r a l  R e s e a r c h  C e n t r e ,  

T a n d o j a m ,  S i n d ,  W e s t  P a k i s t a n .  

Z u s a m m e n / a s s u n g .  A u I  d e n  B 1 5 ~ t t e r n  e i n i g e r  G r g ~ s e r  

(Aegilops, Tr i t i cum,  Secale, H o r d e u m  u n d  Arena)  w u r d e  

d e r  G r a d  d e r  d u r c h  d a s  s y s t e m i s c h e  F u n g i z i d  C a l i x i n  

v e r u r s a c h t e n  C h l o r o s i s  nS~he r  u n t e r s u c h t .  
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