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Oak  leaf rol ler  males  were c a u g h t  in  all t r a p s  inc lud ing  
those  ba i t ed  w i t h  k n o w n  sex a t t r a c t a n t s  of o t h e r  mo ths ,  
i.e. cis-9-tetradecenyl ace t a t e  9 and  c i s -11- te t radecenyl  
ace t a t e  10. However ,  s y n t h e t i c  cis-10-tetradeceny1 ace t a t e  
c a u g h t  3 to  6 t imes  more  oak  leaf rol ler  males  t h a n  e i the r  
of t he  k n o w n  a t t r a c t a n t s  a f te r  s u b t r a c t i n g  t he  n u m b e r  of 
males  t r a p p e d  in t h e  b lank .  The  s izable  n u m b e r  of males  
c a u g h t  in  the  b l a n k  was expec t ed  due  to t he  large n u m b e r s  
of males  r a n d o m l y  f ly ing  in t he  t e s t  areas,  and  t he  a t t r ac -  
t ion  of males  b y  p h e r o m o n e  p r o d u c i n g  females  wh ich  h a d  
been  c a u g h t  in  t he  t raps .  

I n  s u m m a r y ,  cis-lO-tetradecenyl ace t a t e  is a m a j o r  
c o m p o n e n t  of t he  chemica l  message  wh ich  a t t r a c t s  oak  
leaf rol ler  males  to  t he i r  mates .  To our  knowledge,  t h i s  is 
the  f i rs t  r epo r t ed  iden t i f i ca t ion  of th i s  c o m p o u n d  in a n  
insect .  Large  scale syn thes i s  of th i s  a t t r a c t a n t  will enab le  
ex tens ive  field t e s t i ng  a n d  s u b s e q u e n t  ana lys i s  of i ts  
p o t e n t i a l  as an  effect ive con t ro l  for  t he  oak  leaf roller. 
F u r t h e r  chemica l  ana lyses  of t he  female  e x t r a c t s  for  
a d d i t i o n a l  chemica l  messengers  inc lud ing  sexua l  e x c i t a n t s  
are  be ing  c o n d u c t e d  ~. 

Zusammen/assung. ~Weibchen der  Oak Leaf  Roller ,  
Arehips semi/eranus Walker ,  b e n u t z e n  ein Geschlechts-  
phe romon ,  u m  die M g n n c h e n  der  A r t  zur  P a a r u n g  zu lockeD. 

E i n  Locks to f fbe s t and t e i l  i m  P h e r o m o n  wurde  von  den  
g a u e h e x t r a k t e n  der  W e i b c h e n  isot ier t  u n d  als cis-lO- 
Te t r adeceny l -Ace t a t ,  eine in I n s e k t e n  b i she r  u n b e k a n n t e  
Ve rb indung ,  ident i f iz ie r t .  F a n g v e r s u c h e  im Fre ien  m i t  
dem s y n t h e t i s c h e n  P h e r o m o n  b e s t g t i g t e n  seine Rolle  als 
Lockstoff .  
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H y p o g r a v i t y - I n d u c e d  Inhib i t ion  of CO 2 Produc t ion  

The  effect  of h y p o g r a v i t y  on t he  g r o w t h  a n d  phys io logy  
of h ighe r  p l a n t s  ha s  been  s i m u l a t e d  b y  m e a n s  of t he  
h o r i z o n t a l  r o t a t i o n  of t he  p l a n t  on  a c l i nos t a tL  The  
a p p e a r a n c e  of leaf ep inas ty  has  been  t he  on ly  c r i te r ion  
ut i l ized for d e t e r m i n i n g  w h e n  h y p o g r a v i t y  has  af fected 
t he  n o r m a l  phys io logy  of t h e  p lan t .  W e  h a v e  been  in- 
ve s t i ga t i ng  t he  effect  of s imu la t ed  h y p o g r a v i t y  on  t he  
m e t a b o l i s m  of ce r t a in  a m i n o  acids in  h igher  p lan t s .  
L-prol ine-U-~C was i n f i l t r a t ed  b y  use of a wick ~ in to  
50-day-old mar igo ld  p l a n t s  (Tagetes patula) m o u n t e d  on  
ver t i ca l  a n d  h o r i z o n t a l  c l inos ta t s  r o t a t i n g  a t  4 r p h  
( revolut ions  pe r  h). N o r m a l  p l a n t s  were s imi la r ly  infil- 
t r a t ed .  Af te r  24 h of i n c u b a t i o n  t he  va r ious  t i ssues  of the  
p l a n t s  were e x t r a c t e d  w i t h  aqueous  e t h a n o l  and  t h e  free 
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Fig. 1. The production of 1~C20 from control plants compared to 
those rotated on horizontal clinostats after infiltration of 5 b~Ci of 
L-glutamic aeid-U-14C (specific activity 175 mCi per mmole). 42-day- 
old plants were rotated on the clinostats for 4 days before infiltra- 
tion. The results are given on a fresh weight basis. 

f r o m  A m i n o  Ac ids  in Higher  P lants  

amino  acid f rac t ion  e x a m i n e d  b y  two-d imens iona l  p a p e r  
c h r o m a t o g r a p h y  and  r a d i o a u t o g r a p h y .  A m a j o r  rad io-  
ac t ive  c o n s t i t u e n t  in eve ry  case was } , -aminobutyr ic  acid. 
Since the  convers ion  of pro l ine  to  g l u t a m a t e  is a well- 
k n o w n  rou te  of pro l ine  m e t a b o l i s m  3, t he  presence  of an  
ac t ive  g l u t a m a t e  deca rboxy lase  was ind ica ted .  

The  in r i v e  convers ion  of L-proline-U-14C to 14CO2 in 
n o r m a l  and  h y p o g r a v i t y  p l a n t s  u n d e r  c o n t i n u o u s  illu- 
m i n a t i o n  was t h e n  measu red  and  c o m p a r e d  w i t h  p l a n t s  
s imi la r ly  t r e a t e d  w i t h  L-g lu tamic-U- t :C and  o the r s  w i th  
I_-valine-U-14C. Marigold p l a n t s  (var.  P e t i t e  Gold), 
be tween  30 to 50 days  old, were m o u n t e d  on  ho r i zon ta l  
c l inos ta t s  r o t a t i n g  a t  a speed of 15 r p h  and  left  for a t  
leas t  4 days.  Cont ro l  p l a n t s  were r o t a t e d  on ve r t i ca l  
c l inos ta ts .  The  label led  amino  acid was in jec ted  in to  
t he  s t em of t he  p l a n t  a t  t he  desi red t i m e  b y  m e a n s  of a 
syringe.  I m m e d i a t e l y  a f te r  t he  in j ec t ion  t he  p l a n t s  
were p laced  in c l inos ta t  gas exchange  c h a m b e r s  m o u n t e d  
on  t he  c l inos ta ts .  The  c h a m b e r s  were swep t  w i t h  com- 
pressed  a i r  f rom a cyl inder .  The  a i r  pass ing  over  t he  
p l a n t  was b u b b l e d  t h r o u g h  5 ml  of a 1 M so lu t ion  of 
h y a m i n e  h y d r o x i d e  so as to  t r a p  t he  re leased ~4CO2. The  
t r a p p i n g  so lu t ion  was rep laced  eve ry  10 rain  w i t h  f resh 
hyamine .  Al iquo t s  of t h e  h y a m i n e  so lu t ions  were mixed  
in 10 ml  B r a y ' s  so lu t ion  * and  t h e n  assayed  for radio-  
a c t i v i t y  in  a l iquid  sc in t i l l a t ion  counter .  A t  t he  conclus ion 
of t he  e x p e r i m e n t  the  p l a n t s  were cu t  jus t  a b o v e  t he  
p o i n t  of labe l  app l i ca t i on  a n d  weighed.  

The  resul t s  of F igures  1 and  2 d e m o n s t r a t e  ve ry  c lear ly  
t h a t  14CO 2 p r o d u c t i o n  is m u c h  h igher  in  t h e  con t ro l  
p l a n t s  t h a n  in those  sub j ec t ed  to  h y p o g r a v i t y .  Since 
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t he  same resu l t  was o b t a i n e d  w i t h  va l ine  as t h e  in- 
f i l t r a t ed  a m i n o  acid, t he  p h e n o m e n o n  is a p p a r e n t l y  no t  
u n i q u e  to  t he  g lu t amic  acid f ami ly  of a m i n o  acids. 
The  effect  of h y p o g r a v i t y  seems to  be  g rea te r  in  t he  case 
of g lu t amic  acid t h a n  t he  o the r  a m i n o  acids t e s t ed  b o t h  
in m a g n i t u d e  a n d  in t he  l inear  o u t p u t  i m m e d i a t e l y  a f t e r  
t r e a t m e n t .  I t  was  no t  necessa ry  to  sub jec t  t he  p l a n t s  to  
h y p o g r a v i t y  for a n y  l e n g t h  of t i m e  in order  to  p roduce  
t he  effect. If  n o r m a l  p l a n t s  were in f i l t r a t ed  w i t h  label led  
g l u t a m a t e  and  p laced  on  ho r i zon ta l  c l inos ta ts ,  a decrease  
in x4CO2 evo lu t ion  was no t iced  a t  t he  f i rs t  pe r iod  of 
m e a s u r e m e n t  10 ra in  later .  The  t o t a l  t i m e  requ i red  for  
t he  in j ec t ion  and  m o u n t i n g  on the  c l inos t a t  to  the  f i rs t  
m e a s u r e m e n t  requ i red  30 min.  U n d e r  our  cond i t ions  t h i s  
appea r s  to  be  ample  t ime  for t he  s u b s t r a t e  to  p e r m e a t e  
t he  symplas t .  Cons ider ing  t he  shor t  t i m e  invo lved  and  t he  
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Fig. 2. Comparison of 14CO2 produced from control and hypogravity 
plants after infiltrating (A) 5 btCi z-proline-U-l~U (specific activity 
198 mCi per mmole) and (B) 4 DCi L-valine-U-I4C (specific activity 
218 rnCi per mmole). The results are expressed on a fresh weight basis. 

a n t i c i p a t e d  d i lu t ion  of t he  i n f i l t r a t ed  a m i n o  acid b y  t he  
endogenous  pool, t he  a m o u n t  and  r a p i d i t y  of b r e a k d o w n  
is considerable .  

These  resu l t s  ind ica te  t h a t  d e c a r b o x y l a t i n g  sys t ems  are 
sens i t ive  to  h y p o g r a v i t y  effects a n d  m i g h t  offer a good 
index  for fu tu re  s tudies  on  t he  effects of h y p o g r a v i t y  on  
cel lular  me tabo l i sm.  The  resul t s  could be  due  to  effects 
on t he  enzymes  t hemse lves  or t h e  phys ica l  processes  
i nvo lved  in t h e  t r a n s f e r  and  release of t he  gas. The  produc-  
t i on  of e thylene ,  also a gas, in t o m a t o  p l a n t s  was  m a r k e d l y  
e n h a n c e d  b y  t l ypog rav i t y  ~, in  c o n t r a s t  to  our  resu l t s  w i t h  
x'CO2. This  suggests  t he  poss ib i l i ty  t h a t  t h e  enzymes  
invo lved  in t he  m e t a b o l i s m  of g lu t amic  acid or t h e i r  
r egu la t ion  u n d e r  h y p o g r a v i t y  cond i t ions  m a y  be  modi f ied  
f rom t h a t  in t h e  n o r m a l  p lan t .  Based  on ce r t a in  theo re t i ca l  
cons idera t ions ,  AUDUS 6 ha s  ca lcu la ted  t h a t  if on ly  a 
s l ight  d i s p l a c e m e n t  of par t ic les  is r equ i red  for g r av i t y  
percept ion ,  t h e n  m i t o c h o n d r i a  can  m o v e  t h r o u g h  a 
d i s t ance  of t h e i r  own  d i a m e t e r  in  6 min.  Such  m o v e m e n t  
or lack of m o v e m e n t  could t r a n s f o r m  the  i n t e rna l  cel lular  
e n v i r o n m e n t  r ap id ly  enough  to  o b t a i n  t he  resu l t s  
p re sen ted  in th i s  repor t .  

Zusammenfassung. L-Glut:amat-U-14C, L-Prolin-U-i4C 
und  L-Valin-U-l~C w u r d e n  in R i n g e l b l n m e n  (Tagetes 
patula) inj iz ier t ,  die sich in einer  G a s a u s t a u s c h k a m m e r  
be fanden ,  u n d  auf  senkrech te  u n d  w a a g r e c h t e  K l i n o s t a t e n  
mon t i e r t .  Menge und  B i ldungsgeschwind igke i t  des en t -  
s t e h e n d e n  14CO2 waren  s te t s  ger inger  in  den  schwerk ra f t -  
k o m p e n s i e r t e n  als in  den  u n t e r  n o r m a l e n  B e d i n g u n g e n  
g e h a l t e n e n  Pf lanzen .  
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C h r o m o s o m e s  of the African Ground Squirrel ,  Xerus  rut i lus  (Rodentia:  Sciuridae)  

Afr ican  g r o u n d  squi r re l s  of t he  genera  or subgene ra  
A tlantoxerus, Euxerus, Geosciurus, a n d  Xerus are genera l ly  
agreed  to  c o n s t i t u t e  a d i s t i nc t  group,  of a t  leas t  t r i ba l  
r ank ,  w i t h i n  t h e  s u b f a m i l y  Sc iur inae l -~ .  However ,  t h e i r  
r e l a t i onsh ips  to  o t h e r  g round  squirre ls  (Spermophilus) of 
t h e  t r i b e  M a r m o t i n i ,  a n d  to  t h e  long- toed  g round  squi r re l  
(Spermophilopsis leptodactylus) of Middle  Asia, are no t  
c lear ly  unde r s tood .  The  p r e s en t  r e p o r t  descr ibes  t he  
G i e m s a - b a n d  p a t t e r n s  of t he  ch r om os om es  of Xerus 
rutilus, compare s  t h e m  w i t h  t h e  ch r om os om es  of Spermo- 
phil@sis a n d  Spermophilus, and  eva lua te s  t he  re la t ion-  
ships  b e t w e e n  these  genera.  

Materials and methods. Seven  spec imens  of Xerus rutilus 
(Cre tzschmar)  ( 2&L 599) were col lected a t  Lake  Bar ingo ,  
n o r t h  of Naku ru ,  Kenya ,  Africa.  Chromosomes  were 
ana lyzed  f rom cell suspens ions  of femora l  bone  m a r r o w  5. 
Sk in  b iops ies  g rown ill t i s sue  cu l tu re  b y  Dr.  T. C. H s u ,  
M. D. A n d e r s o n  Hosp i ta l ,  Hous ton ,  Texas,  were  u t i l ized  
for ana lys i s  of G iemsa  b a n d i n g  p a t t e r n s  b y  t h e  m e t h o d  
of SEABRIGI-IT 6. 

Results. Xerus rutilus h a d  a 2n = 38 a n d  k a r y o t y p e  
composed  of 14 me tacen t r i e s ,  20 snbme tacen t r i c s ,  2 
ac rocen t r ics  w i t h  p r o m i n e n t  satel l i tes,  a med ium-s i zed  
s u b m e t a c e n t r i c  X a n d  a m i n u t e  b i a r m e d  Y c h r o m o s o m e  
(Figure 1). The  k a r y o t y p e  of X.  rutilus is i nd i s t i ngu i shab le  
f rom t h a t  r epo r t ed  for Spermophilopsis leptodactylus ~,8. A 
s c h e m a t i c  r e p r e s e n t a t i o n  of G-bands  f rom X. rutilus is 
dep ic ted  in F igure  2. Compar i son  of these  G - b a n d s  w i t h  
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