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o r i e n t a t i o n  m e c h a n i s m ,  w h i c h  u n t i l  now  h a s  b e e n  p r o v e d  
o n l y  for  a few a r t h r o p o d  species 19-~. T h a t  m e c h a n i s m  
m a y  be  swi tched  off in  f avo r  of a t r o p o t a c t i c  o r i e n t a t i o n  
t o w a r d s  t h e  a z i m u t h  of t h e  m o o n  or  a m e n o t a c t i c  or ien-  
t a t i o n  t o w a r d s  t h e  p a t t e r n  of po la r i zed  l ight ,  w h i c h  is 
a l r eady  v is ib le  before  sunr i se  a n d  a f t e r  sunse t .  T h e  a n t s  
a lways  dec ide  a l t e r n a t i v e l y  b e t w e e n  a s t r o m e n o t a c t i c  a n d  
a n e m o m e n o t a c t i c  courses  a n d  n e v e r  p e r f o r m  compro -  
mise  d i rec t ions .  I f  one  w a n t s  to  s t a t e  a h i e r a r c h y  b e t w e e n  
t he  d i f f e ren t  o r i e n t a t i o n  m e c h a n i s m s  used  b y  t h e  a n t s  
for n i g h t - t i m e  o r i en t a t i on ,  t he  m e c h a n i s m s  m u s t  be  
o rde red  in  t h e  fol lowing w a y :  a s t r o m e n o t a c t i c  o r i en t a -  
t i on  t o w a r d s  t h e  p a t t e r n  of po la r i zed  l i gh t  > a n e m o m e n o -  
t ac t i c  o r i e n t a t i o n  > a s t r o t r o p o t a c t i c  o r i e n t a t i o n  t o w a r d s  
t h e  a z i m u t h  of t h e  m o o n  (LI  > 1 Lux) .  F o r  L I  < 1 L u x  
t h e  two  l a t t e r  o r i e n t a t i o n  p e r f o r m a n c e s  occur  s imu l t a -  
neously.  SAr~TSCHt'S ea r ly  resu l t s  ~,2 c an  be  sa t i s fac to r i ly  
e x p l a i n e d  b y  the se  3 t y p e s  of o r i e n t a t i o n  pe r fo rmances .  
A celes t ia l  o r i e n t a t i o n  b y  m e a n s  of some b r i g h t e r  s t a r s  
could  n o t  be  p r o v e d  in  Cataglyphis bicolor 24. 

Zusammenfassung. N a c h t s  o r i en t i e r t  s ich die Wi i s t en -  
amei se  Cataglypkis bicolor v o r w i e g e n d  a n e m o m e n o t a k -  
t isch.  E ine r se i t s  k a n n  j edoch  in  M o n d n ~ c h t e n  be i  L ich t -  
i n t e n s i t ~ t t e n < : l  L u x  eine A s t r o t r o p o t a x i s  n a c h  d e m  
M o n d a z i m u t  (pos i t ive  oder  n e g a t i v e  P h o t o t a x i s )  die 

W i n d o r i e n t i e r u n g  ausscha l t en .  Ande re r se i t s  d o m i n i e r t  
be i  L ich t in tens i t /~ ten  > 350 L a x  (ca. 30 m i n  v o r  Son-  
nenau f -  u n d  n a c h  S o n n e n u n t e r g a n g )  die a s t r o m e n o t a k -  
t i s che  O r i e n t i e r u n g  n a c h  d e m  P o l a r i s a t i o n s m u s t e r  t ibe r  
die A n e m o m e n o t a x i s .  W e g e n  de r  Sp iege l symmet r i e  des  
P o l a r i s a t i o n s m u s t e r s  bei  h o r i z o n t n a h e m  S t a n d  de r  Sonne  
t r e t e n  in  d ie sem Z e i t i n t e r v a l l  b i m o d a l e  L a u f v e r t e i l u n g e n  
auf,  die j edoch  bei  S o n n e n s i c h t  sofor t  in  u n i m o d a l e  fiber- 
gehen.  
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Induction of Root-Coiling by 2-Chloroethane Phosphonic Acid and its Reversal by 2,3,5-  
Triiodobenzoic Acid 

T h e  role of e t h y l e n e  in  p l a n t  g r o w t h  r e g u l a t i o n  is be-  
c o m i n g  inc reas ing ly  i m p o r t a n t ;  and ,  on  t h e  bas i s  of  r e c e n t  
evidence ,  t h e  gas  m a y  wel l  be  re fe r red  to  as a n  e n d o g e n o u s  
b i o - r e g u l a n t l .  T h e  new chemica l  e t h r e l  (2 -ch lo roe thane-  
p h o s p h o n i c  acid,  C E P A )  re leases  e t h y l e n e  d i r ec t l y  to  p l a n t  
t i ssues  a n d  causes  a v a r i e t y  of phys io log ica l  r e sponses  2. 
W e  h a v e  o b s e r v e d  t h a t  fo l lowing t r e a t m e n t  w i t h  C E P A  
t h e  m a i n  roo t s  of t h e  Iporaoea pentaphylla i nd i ca t e  ex t en -  

of f i l te r  p a p e r  m o i s t e n e d  w i t h  5 m l  of d is t i l led  w a t e r  or  a n  
e q u i v a l e n t  a m o u n t  of t h e  t e s t  so lu t ion .  D u r i n g  t h e  exper i -  
m e n t a l  pe r iod  t h e  seedl ings  were  g rown  a t  28°C a n d  re-  
ce ived  cool f lu rescen t  l i gh t  f r o m  2 Ph i l i p s  40 W a t t  l a m p s  
h a n g i n g  a t  a d i s t a n c e  of a b o u t  1 m.  D a t a  r e l a t i ng  to  seed- 
l ing  l eng th ,  f resh  weight ,  d r y  weight ,  syn thes i s  of p igmen-  
t a t i o n  in  co ty ledons ,  as  wel l  as  d e v e l o p m e n t  of a n t h o -  
cyan ins ,  were r ecorded  regu la r ly  c o m m e n c i n g  f rom 16 th  

Effect of CEPA and TIBA on seedling growth and pigmentation of Ipomoea pentapkylla 

Treatment Seedling growth after 5 days 
Concentration in Seedlings Root Hypocotyl No. of Fresh wt. 
ppm showing (mm) (mm) laterals (mg) 

coiling (%) 

Total 
Dry wt. pigments 
(mg) g.g/g fresh 

wt. 

Anthocyanins[2 
hypocotyls 
(O.D. at 525 mm) 

Control - -  58 50 28 445 40 2365 0.42 
TIBA l - -  53 35 15 470 42 2360 0.40 
TIBA10 - -  21 23 - -  420 40 2345 0.41 
TIBAso m 20 22 - -  310 39 2325 0.48 
CEPAI, o 70-80 20 18 30 440 42 490 1.18 
CEPA12 o + TIBA t 20-25 23 28 8 350 39 525 0.98 
CEPAI~ o + TIBAIo 2- 4 24 25 - -  300 38 705 0.88 
CEPAI~ + TIBA~ - -  20 22 - -  280 38 690 0.82 

s ive  coi l ing,  m u c h  l ike t h a t  of t h e  t end r i l s ;  a n d  f u r t h e r -  
m o r e  t h i s  effect  of C E P A  can  be  a l m o s t  c o m p l e t e l y  re- 
versed b y  a s i m u l t a n e o u s  app l i c a t i on  of 2, 3, 5- t r i iodo-  
benzo ic  ac id  (TIBA) .  T h e  resu l t s  a re  p r e s e n t e d  in  t h i s  
repor t .  

Material and method. Seedl ings  of Ipomoea pentapkylla 
were  ra i sed  in  9 c m  pe t r i  d ishes  c o n t a i n i n g  a s ingle  l ayer  

t i l l  t h e  6 t h  d a y  a f t e r  g e r m i n a t i o n .  P i g m e n t s  were a n a l y z e d  
acco rd ing  to  t h e  m e t h o d  of ROBBELEN 8 ,while for  a n t h o -  
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cyanins 2 hypocotyls were extracted in 5 ml of 1% acidu- 
lated methanol and O.D. read at 525 ram. 

Results and discussion. Seedlings of Ipomoea normally 
produce a long main root (Figure A). However, those trea- 
ted with CEPA (120 ppm, 240 ppm) indicated characteris- 

$ 

? 

a 

t ic coi l ing of the  main  root (Figure B). It  was  interesting to 
note  that  the  coi l ing appeared to be specif ic  to the  m a i n  
root alone;  the  laterals a lmost  a lways  deve loped normal ly .  
The  pos i t ive  geotropism o5 roots has been attr ibuted to a 
local ized product ion of  e thy lene  result ing from the  a sym-  

,¢  
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Seedlings growth after 5 days in A) Control; B) CEPA 120 ppm; C) TIBA 10 ppm and D) CEPA 120 ppm + TIBA 10 ppm, 
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m e t r i c  d i s t r i b u t i o n  of auxin*.  T h e  p r e s en t  resu l t s  a p p e a r  
to  suggest  t h a t ,  fo l lowing t r e a t m e n t  w i t h  e thre l ,  a n  a sym-  
me t r i c  d i s t r i b u t i o n  of a u x i n  m i g h t  occur  wh ich  resu l t s  in  
local  surp lus  of a u x i n  on  one side of t h e  root .  This,  in t u rn ,  
causes  i n h i b i t i o n  of cell  e longa t ion  on  t h a t  side whi le  the 
other side con t inues  to  e longa te  t h e r e b y  caus ing  t he  coil- 
ing of t he  root .  As a m a t t e r  of fac t  e t h y l e n e  is k n o w n  to  
i n h i b i t  l a t e ra l  a u x i n  m o v e m e n t  a n d  also to  check  t h e  ca- 
p a c i t y  of t h e  po la r  a u x i n  t r a n s p o r t  s y s t e m  1 I n  add i t i on ,  
the t r e a t e d  seedl ings  usua l ly  deve loped  m u c h  g r ea t e r  
a n t h o c y a n i n  in  t he  hypoco ty l s .  However ,  a t  t h e  s a m e  t i m e  
a r e d u c t i o n  in  t h e  s y n t h e s i s  of chloroph2clls in  t h e  coty le-  
dons  was  also e q u a l l y  e v i d e n t  (Table).  T I B A  i n h i b i t e d  
e l o n g a t i o n  of roo t  as well  as  h y p o c o t y l ,  a n d  d ra s t i ca l l y  
a f fec ted  t h e  p r o d u c t i o n  of l a t e r a l  roo t s  (Figure  C). 

Since roo t  c u r v a t u r e s  ar ise  b y  t h e  d i f f e ren t i a l  e x p a n -  
s ion of t h e  two sides t h r o u g h  a l a t e ra l  m i g r a t i o n  of a u x i n  
i n s t ead  of t h e  n o r m a l  s y m m e t i c a l  a n d  s t r i c t l y  po l a r  flow ~ 
i t  s eemed  of i n t e r e s t  to  s t u d y  i n t e r a c t i o n  b e t w e e n  e th re l  a n d  
2, 3, 5 - t r i - iodobenzoic  acid.  T he  l a t t e r  s u b s t a n c e  is an  ex- 
t r e m e l y  ac t ive  s y n t h e t i c  a n t i a u x i n  a n d  is k n o w n  to  in te r -  
fere w i t h  n o r m a l  a u x i n  t r a n s p o r t  6. Tile resu l t s  p r e s e n t e d  
in t he  T a b l e  are  i n d i c a t i v e  of the  f ac t  t h a t  T I B A  s t r o n g l y  
an t agon izes  t h e  ef fec t  of e th re l  a t  roo t  level.  Therefore ,  the 
seedl ings  r ea red  in T I B A - e t h r e l  c o m b i n a t i o n  d id  n o t  ind i -  

care  a n y  coi l ing (Figure  D). However ,  t he  poss ib i l i ty  of 
T I B A  ac t ing  as c o m p e t i t i v e  i n h i b i t o r  of e t h y l e n e  is ru led  
out ,  because  t he  f o r m e r  chemica l  d id  no t  reverse  t he  effect  
of C E P A  on ch lo rophy l l  syn thes i s  in  co ty l edons  a n d  seed- 
l ing  g rowth .  T h e  exac t  m e c h a n i s m  b y  w h i c h  T I B A  affec ts  
decoi l ing  of roo ts  in  e th re l  t r e a t e d  seedl ings  r e m a i n s  to  be  
explored .  However ,  s ince  root -co i l ing  is assoc ia ted  w i t h  al-  
t e red  a u x i n  m e t a b o l i s m ,  more  spec ia l ly  t he  a l t e red  t r a n s -  
verse  t r a n s p o r t ,  i t  wou ld  a p p e a r  t h a t  T I B A  b r ings  a b o u t  
decoi l ing  b y  in f luenc ing  a u x i n  t r a n s p o r t .  This ,  however ,  
needs  f u r t h e r  con f i rma t ion .  

Rdsumd. L ' 6 t h r e t  p r o v o q u e  l ' e n r o u l e m e n t  des  r ac ines  du  
j e n n e  Ipomoea pentaphyl la.  Cet  effe t  es t  c o m p I ~ t e m e n t  
a n n u l 6  p a r  l ' a d j o n c t i o n  de  T I B A .  
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S T U D I O R U M  P R O G R E S S U S  

S e q u e n c e  C o m p a r i s o n  of  H u m a n  P i t u i t a r y  G r o w t h  H o r m o n e ,  H u m a n  C h o r i o n i c  S o m a t o m a m m o -  
t r o p i n  a n d  O v i n e  P i t u i t a r y  L a c t o g e n i c  H o r m o n e  

H u m a n  g r o w t h  h o r m o n e  (HGH)  a n d  ov ine  lac togenic  
h o r m o n e  (LTH),  secre ted  b y  t h e  p i t u a r y  g land,  a n d  h u m a n  
chor ion ic  s o m a t o m a m m o t r o p i n  (HCS),  sec re ted  b y  the 
h u m a n  t r o p h o b l a s t  d u r i n g  p r e g n a n c y ,  are  al l  p o t e n t  lac to-  
gene t ic  h o r m o n e s  1-~. W h i l e  L T H  possesses no  g r o w t h  
p r o m o t i n g  ac t iv i ty ,  H C S  has  been  s h o w n  in the  r a t  t i b i a  
tes t ,  to  be  1 0 - 1 5 %  as p o t e n t  as H G H  in  t h i s  r e g a r d  s. 
HCS  has  also been  shown  to closely r e semble  H G H  in 
a m i n o  acid compos i t i on  4 a n d  i m m u n o c h e m i c a l  b e h a v i o r  ~. 
L i m i t e d  sequence  s tudies ,  cyr r ied  ou t  in  c o n j u n c t i o n  w i t h  
these ear ly  i nves t i ga t i ons  on  I-tCS, a l r e a d y  showed  simil-  
a r i t i es  to  H G H  in  b o t h  t he  a m i n o  3, 5 a n d  c a r b o x y l  s, s t e r -  
m i n a l  reg ions  of t he  molecule .  

The r e c e n t  p u b l i c a t i o n  of t h e  comple t e  p r i m a r y  s t ruc-  
t u r e  ~ of t-ICS a n d  a revised  s t r u c t u r e  s for  H G H  has  
p r o m p t e d  * us to  r e e v a l u a t e  our  ear l ie r  n c o m p a r i s i o n  of 
the H G H  s t r u c t u r e  w i t h  t h a t  of L T H ,  a n d  to  e x t e n d  t h i s  
to  inc lude  t h e  newly  ava i l ab l e  H C S  s t ruc tu re .  I n  the 
fol lowing discussion,  we shal l  use t he  t e r m  h o m o l o g y  to  
refer  to  i n s t a n c e s  whe re  e q u i v a l e n t  pos i t i ons  in  t w o  or 
more  sequences  a re  occupied  e i t h e r  b y  i den t i ca l  a m i n o  
acids,  or  b y  two  d i f fe ren t  a m i n o  ac ids  w h i c h  a re  j u d g e d  to  
b e  a c c e p t a b l e  r e p l a c e m e n t s  for  each  o ther .  B y  s t a t i s t i c a l  
ana lys i s i s  of a large  n u m b e r  of sequences  f rom severa l  
t y p e s  of r e l a t ed  pro te ins ,  DAYHOFF 12 h a s  c h a r a c t e r i z e d  the 
degree  of h o m o l o g y  b e t w e e n  all  poss ible  a m i n o  acid pa i r s  
a cco rd ing  to  t h e  r e i a t i ve  r a t e s  of a c c e p t a n c e  of e i t h e r  
m e m b e r  of t h e  pa i r  i n to  t he  same  res idue  pos i t ion  in  a g iven  
t y p e  of p o l y p e p t i d e  chain .  As m i g h t  be  expec ted ,  the 
h i g h e s t  degrees  of h o m o l o g y  are  found  b e t w e e n  t h e  a m i n o  
acids  showing  t he  g r ea t e s t  degrees  of chemica l  s imi la r i ty ,  
c o r r e s p o n d i n g  to  t h e  ' c o n s e r v a t i v e  r e p l a c e m e n t s '  des- 
c r ibed  b y  PERUTZ et  al. 13. O t h e r  pairs,  in  w h i c h  the chemi- 

cal  s imi l a r i t y  is n o t  i m m e d i a t e l y  obvious ,  h a v e  also b e e n  
cons idered  as  homologous  or a c c e p t a b l e  r e p l a c e m e n t s  12. 
W e  sha l l  des igna te  as  ' h i gh ly  a c c e p t a b l e '  t hose  replace-  
mer i t s  h a v i n g  a c c e p t a n c e  r a t e s  1~ equa l  to  or  g rea te r  t h a n  
40 t i m e s  t h a t  p r e d i c t e d  b y  chance ,  a n d  as ' a c c e p t a b l e '  
those w i t h  a c c e p t a n c e  r a t e s  f rom 21 to  39. I n  our  ana lys is ,  
a m i n o  acid pa i r s  r e p r e s e n t i n g  r e p l a c e m e n t s  w i t h  accept -  
ance  r a t e s  f rom 0 to  20 will  no t  be  cons idered  homologous .  

To e x a m i n e  the  s t r u c t u e s  for  a reas  of homolgy ,  we h a v e  
a l igned  the three sequences  acco rd ing  to  t he  b e s t  poss ib le  
f i t  of c e r t a i n  re ference  res idues.  Cyste ine ,  t r y p t o p h a n ,  ty ro -  
sine, h i s t id ine  a n d  pro l ine  were  used as re ferences  because  
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