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insect  pests, the  addi t ion  of selective inhibi tors  could 
provide  a useful me thod  to avoid cap ture  of non- t a rge t  
insects  t h a t  can cause unnecessary  a larm to growers. 

F r o m  the  knowledge of inhibi tors ,  no valid conclusions 
can at  p resent  be d rawn on s t ruc tures  of sex pheromones .  
I t  is never the less  in teres t ing  t h a t  3 H. nubi/erana 
inhibi tors  found in th is  s tudy,  cis-7 t h rough  cis-9- 
dodecenyl  acetate ,  are also repor ted  to be inhibi tors  of sex 
a t t r ac t ion  in Phyacionia buoliana lo. 

Some compounds  seemed to increase catches  of L. 
pomonella (9 and 27) or of H. nubi/erana (10 and 12) over  
the  control ,  bu t  this  effect  was in no case significant.  

A n u m b e r  of o the r  l ep idopte ra  were specificalIy 
a t t r ac t ed  to  t r aps  conta in ing  cer ta in  chemicals ;  wh e t h e r  
the  presence of Codlemone affected the i r  ca tch  is unknown.  
Celypha striana was a t t r ac t ed  to cis-8-dodecen-l-ol (15), 
conf i rming an earlier observa t ion  n. A t t r ac t i on  of a 
Bryotropha species to trans-9-tetradecenyl ace ta te  (29) 
has been observed in N o r t h  America  1~. Of special in teres t  
is the  cap ture  of Spilonota ocellana, a widespread  apple-  
feeder. About  100 males of th is  species were caught  be- 
tween  June  27 and Ju ly  11 in 4 t r aps  conta in ing  cis-8- 
t e t r adeceny l  ace ta te  (26). Catches of th is  species and  
those of Apotomis corticana and Endothenia carbonana 
with  ano the r  14-carbon compound  (30) indicate  t h a t  the  
a t t r ac t ion  of Olethreutinae to 12-carbon compounds  la m a y  
no t  be a general  rule. Several  G. funebrana males were 

caugh t  in t raps  conta in ing  L. pomonella females and cis- 
10-dodecenyi  acetate .  A l though  no direct  compar i son  
could be made,  th is  co mp o u n d  seemed less a t t r ac t ive  t h a n  
cis-8-dodecenyl acetate .  

Conclusive evidence for the  use of inhibi tors  in insect  
control  has  not  ye t  been establ ished.  In  a pre l iminary  
t es t  in connect ion  wi th  a p lum fruit  m o t h  confusion 
expe r imen t  la, evapora t ion  of cis-8-dodecenyl ace ta te  f rom 
several  sources wi th in  an apple  orchard  at  the  ra te  of ca. 
150 to 600 mg per  day  and hec tare  did no t  p r ev en t  codling 
m o t h  males f rom being recap tu red  in Codlemone-  or 
female-ba i ted  t raps.  Similar results  were ob ta ined  in 
Austral ia  wi th  the  or ienta l  frui~ m o t h  and the  inhibi tor  
dodecyI ace ta te  ~5. On the  o ther  hand,  o r ien ta t ion  of 
codling m o t h  males to females was successfully p r even t ed  
over  a shor t  period wi th  re la t ively  large doses of trans-8, 
trans- 10-dodecadienyl  ace ta te  ~. 

Many insights  into the  mechan i sm of sex a t t r a c t a n t  
inh ib i ton  were ob ta ined  wi th  compounds  t h a t  recent ly  
p roved  to be synergis t ic  as low levels1% F u r t h e r  s tudies  
will be needed to  de te rmine  the  actual  effect  of inhibi tors  
on the  var ious  phases  of ma t ing  behavior .  

Zusammen/assung. Die Anlockung yon  Mgnnchen  des 
Apfelwicklers  (Laspeyresia pomonella L.) mi t  trans-8, 
trans-lO-Dodecadien-l-oi (Codlemone) oder mi t  lebenden 
Weibchen  wird d u t c h  verschiedene  Analoge des Sexual-  
Iockstoffs gehemmt .  S tarke  Inh ib i to rwi rkung  zeigte cis-8- 
DodecenyIaceta t .  Der  graue Knospenwickler ,  Hedya 
nubi/erana Haw.,  der  ebenfalls  durch  Codlemone ange- 
lockt  wird, reagier t  spezifisch auf weitere  Inhib i toren .  
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inhibitors. 
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S o m e  O b s e r v a t i o n s  on  the  S e e d  Coat  S t r u c t u r e  w i t h i n  the  G e n u s  Epilobium 
The genus Epilobium is a ve ry  var iable  one whose 

species exh ib i t  a wide range of morphologica l  f lexibi l i ty  1. 
I t  is no t  surpr iz ing then  to read in the  l i t e ra ture  t h a t  
the re  m a y  well be over  200 species t h r o u g h o u t  the  world 
wi th in  th is  genus 1 3. F u r t h e r m o r e  the  complex i ty  of the  
genus has led to much  dif f icul ty  in de te rmin ing  the  
d i s t r ibu t ion  p a t t e r n s  of the  various taxa,  s impIy because 
of t he  lack of knowledge of the  to ta l  var iab i l i ty  wi th in  
species a 

Despi te  the  var iable  na tu re  of the  genus, au topoly-  
ploidy,  r a the r  t h a n  al lopolyploidy,  seems to occur in 
such var iable  species as E. lati/olium and E. angusti- 

1 p. A. MIJNz, in North American FloralI (W. H. Scripps. Claremont, 
California, USA 1965), part 5, p. 1-231. 

2 p. H. RAVEN, Bull Br. Mus. Nat. Hist. Bot. 2, 325 (1962). 
a E. HULTI~N, Flora ol Alaska and Neighbouring Territories (Stan- 

ford University Press, California 1968). 
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Figs. 1-6. S.E.M. 
ornamentation, x 900. 
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[olium*, 5. C y t o t a x o n o m i c a l l y  t he  genera l  c h r o m o s o m e  
n u m b e r  is n = 18, excep t ions  in N o r t h  A m e r i c a  do 
occur  w i t h  s u c h  c o u n t s  as  n = 11, 12, 13 a n d  15 6 . Suc h  
va r i ab i l i t y  in c h r o m o s o m e  n u m b e r  (and i n e v i t a b l y  
ploidy) seems  to be res t r i c t ed  to N o r t h  W e s t e r n  Amer ica ,  
specif ical ly  N e v a d a  and  the  n o r t h e r n  coas ta l  reg ions  of 
California.  

D i s t r i b u t i o n a l l y  t he  genus  is qu i te  . cosmopol i tan  a n d  
m a n y  species  are c i rcumborea l .  Ecological ly  the re  seems  
to  be l i t t le  to ind ica te  h a b i t a t  speci f ic i ty  ( m a n y  are 
weeds) w i th  t h e  poss ible  excep t ion  of E. latifolium w hic h  
a p p e a r s  to  grow in a b u n d a n c e  on grave l  bars ,  a l t h o u g h  
it  is also fo u n d  in sup -a lp ine  regions,  a n d  E. hornemanii 
which  of ten  is f o u n d  in f lowing wa te r logged  areas.  

One area  of i n v e s t i g a t i o n  w h ic h  seems  to h a v e  been  
over looked  is the  c o n s t a n c y  of t he  seed coa t  cha rac -  
ter is t ics .  Several  workers  h a v e  s u g g e s t e d  t h a t  seed coa t  
s t r u c t u r e  m a y  well be of va lue  in r a t h e r  o the rwi se  
var iab le  groups ,  because  of t he  c o n s t a n c y  of t h i s  cha rac -  
te r  7. I nde e d  w i th in  t h e  genus  Epilobium seed coa t  
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6 H. L~wls and P. H. RAVE~, Records Advanced Botany (University 
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P. H. DAvis and V. H. J:IEYWOOD, Principles of Angiosperm 
Taxonomy (Olivier and Boyd, Edinburgh and London 1963). 
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Figs. 7-11. Light microscope 
sections. • 1,125. 
Fig. 12. E.M. section papilla wall. 
• 24,375. 

sculp tur ing  is used for cer ta in  species ident i f ica t ion  
(papil late vs. smooth) .  

In  th is  s tudy,  the  seed coat  s t ruc tu re  of 17 N o r t h  
Amer ican  t a x a  wi th in  the  genus have  been  inves t iga ted  
using l ight  s tereo-microscopy,  scanning electron micro- 
scopy and  seed coat  sectioning,  to  ascer ta in  more  cri t ically 
the  value of seed coat  s t ruc tu re  wi th in  the  genus.  

The seeds of the  t axa  under  inves t iga t ion  were ob ta ined  
bo th  f rom the  field and  the  Unive r s i ty  of Alber ta  Herba -  
r ium. They  were f ixed for 12 h a t  0~ in 3% gluta-  
r a ldehyde  in 0.025 M p h o s p h a t e  buffer  p H  6.9. Af ter  
several  buffer  series t he  seeds were pos t  f ixed for 3 h in 
2% buffered osmium te t rox ide  a t  0~ Dehydra t i on  was 
carried out  w i th  a g raded  series of ethanol .  The t issues 
were embedded  in SPURR'S resinS. 

Thick sections,  1-1.5 ~m, were  cu t  w i th  a glass knife 
on a lReichert OMU 2 u l t r a -mic ro tome  and  collected on 

gelat in coa ted  glass slides 9. Periodic acid-Schiff ' s  1~ and 
aniline blue b lack 11 procedures  were used in order  to  
d e m o n s t r a t e  t he  morpho logy  of the  seed coat.  Pho tog raphs  
were ob ta ined  w i t h  a Zeiss pho tomic roscope  using 
K o d a k  Plus X Pan  film. 

EIec t ron  micrographs  of the  cell wall s t ruc tu re  (Figure 
12) was  ob ta ined  f rom u l t ra  t h i n  sect ions cut  f rom the  
same blocks used for l ight  microscopy.  The sect ions were 
s ta ined  sequent ia l ly  w i th  aqueous u rany l  ace ta te  and 

s A. R. SPORR, J. Ultrastruct. Res. 26, 31 (1969). 
9 W. A. J~NSEN, Botanical Histochemistry (W. H. FREEMAN & CO, 

San Francisco 1962). 
10 R. D. HOXCHKISS, Arch. Biochem. t6, 131 (1948). 
11 D. B. FISHER, Histochemie 76, 92 (1968). 
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lead c i t r a t e  ~2, a n d  v iewed u n d e r  a Phi l l ips  200 E.M. 
Seeds f rom the  same  source were g lued  to  E.M. s tubs  
and  coa ted  s equen t i a l l y  w i t h  100 ~_ t h i c k  layer  of c a r b o n  
and  gold a n d  v iewed w i t h  a Cambr idge  s te reoscan  $4. 

U n d e r  b o t h  t h e  l igh t  microscope  a n d  S.E.M., i t  was 
v e r y  a p p a r e n t  t h a t  t he  t a x a  i nves t i ga t ed  fall i n to  2 
groups  w i t h  respec t  to  t h e i r  seed coa t  s t ruc tu re ,  papi l -  
la te  and  smooth .  However ,  w i t h i n  b o t h  of these  categor ies  
it is a p p a r e n t  also t h a t  pap i l l a t i on  is of 2 types ,  as is t he  
n a t u r e  of t he  so cal led s m o o t h  seeded group.  

The  2 t ypes  of pap i l lae  p r e s en t  are i l l u s t r a t ed  in 
F igures  2 a n d  4. I n  one t he  whole  of t he  ep ide rma l  cell 
appea r s  to  be  modi f i ed  in to  a pap i l l a  a n d  is s u b s t a n t i a l l y  
t h i c k e n e d  on  i ts  ou te r  wall. Th i s  is no t i ceab le  u n d e r  
l igh t  microscope  sect ions  F igure  8 and  also t h e  l ayered  
s t r u c t u r e  is c lear ly  v is ib le  u n d e r  t r a n s m i s s i o n  E.M. 
(Figure  12). The  o t h e r  t y p e  of pap i l l a t ion ,  for conven ience  
refer red  to as sub-pap i l l a te ,  invo lves  on ly  p a r t  of t he  cell 
wal l  (Figure  4). The  cen t r a l  reg ion  of t h e  o u t e r m o s t  p a r t  
of t he  ep ide rma l  cell is modi f ied  in to  a papi l la ,  b u t  t h e  
surface  also a p p e a r s  to  be  foveola te  (Figures  3 a n d  4). 

Keys to Figures 1-12 

Seed coat structure Species Figures 
Papillate E. glandulosum 1, 7 

E. platyphyllum Rydb. 2, 8, 12 
E. hornemannii Reiehenb. 2, 8, 12 
E. clavatum Trel. 2, 8, 12 

Sub-papillate E. paniculat~m Nutt. 3, 9 
E. hirsutum 3, 9 
E. anagallidiJolium Lain. 3, 9 
E. davuricum Fisch. 4, 8 
E. leptophyllum Rat. 4, 8 
E. palustre L. 4, 8 
E. palustre vat. grammadophyllum 4, 8 
E. palustre vat. monticolor 4, 8 

Smooth E. angusti[olium L. 6, 11 
E. lati]olium L. 6, 11 

Foveolate E. lactiflorum Hausskn. 5, 10 
E. alpinum var. alpinum 5, 10 
E. luteum Pursh 5, 10 

In  t he  case of E. glandulosum, t he  pap i l lae  are  a r r a n g e d  
in rows and  h a v e  2 a lmos t  foveola te  cells b e t w e e n  t h e m  
m a k i n g  t h i s  t a x o n  p a r t i c u l a r l y  d i s t inc t ive .  A t  the  same  
t ime,  however ,  t he  pap i l l a  is a comple te  cell, no t  j u s t  a 
modi f ied  ou t e r  wal l  (Figures 1 a n d  7). 

The  s m o o t h  or non -pap i l l a t e  seed coa t  t y p e  is of 
2 forms (Table,  F igures  5 and  6). One as is exempl i f ied  b y  
E. lati[olium and  E. angust i[ol ium is on ly  superf ic ia l ly  
s cu lp tu red  (Figure  6) whereas  t h e  o t h e r  is foveola te ,  t h e  
cen t r e  of t he  cell be ing  s u n k e n  and  s o m e w h a t  a lveo la te  
in i ts  scu lp tur ing .  I n  sect ions  (Figures  7-11) these  seed 
surfaces,  especial ly  t he  ep ide rma l  cells, are v e r y  dif- 
ferent .  The  la t i /o l ium-angust i fo l ium t y p e  ha s  u n t h i c k e n e d  
ou te r  wal l  (Figure 11), whereas  t he  foveola te  types  h a v e  
e x t r e m e l y  t h i c k e n e d  ou te r  wall, a lmos t  to  t he  e x t e n t  
t h a t  t he  ep ide rma l  cell c o n t e n t s  are exc luded  (Figure  10). 

The  d i s t i nc t  dif ferences  be tween  these  seed coa t  t ypes  
ind ica tes  a possible  genet ic  d i s c o n t i n u i t y  b o t h  w i t h i n  
a n d  be tween  species. I f  t he  genet ic  r e l a t ionsh ip  be tween  
d i f fe ren t  seed coa t  morpholog ies  is a s imple  one, a n d  
the re  is eve ry  reason  to  t h i n k  so because  of t he  Iack of 
' i n t e r m e d i a t e '  forms,  t h e n  i t  shou ld  be  possible  to  
d e m o n s t r a t e  b iochemica l  af f in i t ies  be tween  t axa .  Such  
inves t iga t ions  are u n d e r w a y  based  on  t he  a b o v e  f ind ings  
w i t h  respec t  to  t he  f l avono id  and  i soenzyme profi les of 
t he  t a x a  inves t iga ted .  

Rdsumd. Nous  avons  examin6  au  M E B  et  au micro-  
scope o rd ina i re  l ' @ i d e r m e  de la gra ine  de 17 formes  du  
genre  Epi lob ium p r o v e n a n t  de l 'Am~r ique  du  N a r d  et  
relev6 l 'u t i l i~ et  la va l eu r  t a x o n o m i q u e  et  g6n6t ique  des 
donn~es  ob t enues  d a n s  le cadre  du  genre.  
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Inhibit ion of Neisseria catarrhalis  NE-11 T r a n s f o r m a t i o n  

The  i n c o r p o r a t i o n  of an t ib io t i c s  or o the r  chemica l  
i nh ib i t o r s  i n t o  t r a n s f o r m a t i o n a l  m i x t u r e s  has  been  
inc reas ing ly  r epo r t ed  in r ecen t  years.  These  s tud ies  h a v e  
d e m o n s t r a t e d  t he  i m p o r t a n c e  of t he  i n v o l v e m e n t  of 
cel lular  processes  as ene rgy  u t i l i za t ion  a n d  pro te in ,  DNA,  
R N A ,  or cell wal l  syn thes i s  in  t h e  process  of t r a n s f o r m a -  
t ion.  

T h a t  D N A  u p t a k e  is m e d i a t e d  b y  an  ene rgy- requ i r ing  
process  was f i rs t  d e m o n s t r a t e d  b y  STUY 1 w h e n  he  
showed t h a t  Hemophi lus  in/ luenzae t r a n s f o r m a t i o n  could 
be  i n h i b i t e d  w i t h  e i the r  2 ,4 -d in i t ropheno l  or sod ium 
arsena te .  STRAUSS ~ found  t h a t  cyanide ,  a n  i n h i b i t o r  of 
aerobic  energy-y ie ld ing  reac t ions  a n d  of m e m b r a n e  
t r a n s p o r t  r equ i r i ng  energy,  could b lock  t r a n s f o r m a t i o n  of 
Baci l lus  subtil is a p p a r e n t l y  b y  p r e v e n t i n g  t he  t r a n s p o r t  
of pa2 D N A  in to  t h e  c o m p e t e n t  cell. Th i s  led h i m  to 
be l ieve  t h a t  t r a n s f o r m i n g  D N A  in  i ts  DNase - in sens i t i ve  
s tage was no t  necessar i ly  ins ide  t h e  cell b u t  m a y  be 
loca ted  in an  e x t r a m e m b r a n a l  space b e n e a t h  t he  cell wall. 

LIE a and  JYSSUM 4 agreed t h a t  a n  ene rgy  source, as well  
as a c e r t a i n  level  of me tabo l i c  ac t iv i ty ,  was  r equ i red  for 
t he  t r a n s f o r m a t i o n  of Neisseria meningi t idis .  JYssuM 4 
showed th i s  b y  t h e  f ind ing  t h a t  d i n i t r o p h e n o l  i n h i b i t e d  
N.  meningi t id is  t r a n s f o r m a t i o n .  

Chloramphenico] ,  a n  a n t i b i o t i c  w h i c h  inh ib i t s  t he  
t r a n s f e r  of a m i n o  acids f rom a m i n o a c y l  t r a n s f e r  R N A  to  a 
growing  p o l y p e p t i d e  cha in  5, has  been  shown  b y  m a n y  
inves t iga to r s  to  i n h i b i t  t he  d e v e l o p m e n t  of competence .  
This  resu l ted  in a reduced  f r equency  t r a n s f o r m a t i o n  in 

1 j .  H. STUY, J. gen. Microbial. 29, 537 (1962). 
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