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a v a r i e t y  of seeds were g round  in dis t i l led w a t e r  and  t h e  
r e su l t ing  s lurr ies  cen t r i fuged  a t  3000g  for 15 m i n  to 
r e m o v e  cell debris .  Such  e x t r a c t s  were m i x e d  w i t h  equa l  
vo lumes  of Tobacco necrosis vi rus  (TNV) suspens ions  
p r e p a r e d  ill 0 . 0 6 M  p h o s p h a t e  buf fe r  p H  7.0. I n o c u l a t i o n s  
were m a d e  i m m e d i a t e l y  on to  F r e n c h  b e a n  leaves  (Pha- 
seolus vulgaris v a r  T he  Pr ince)  us ing  c a r b o r u n d u m  as an  
abras ive .  Con t ro l  p l a n t s  were inocu la t ed  w i t h  s imi la r  
samples  of buf fe red  T N V  d i lu ted  w i t h  water .  

A c t i v i t y  Q u o t i e n t s  were c l cau la ted  for each  t r e a t m e n t  
us ing  t he  m e t h o d  of BENDA s. 

Number  lesions on t reated leaves 
Activity quotient  = Number lesions on control leaves 

E a c h  e x p e r i m e n t  was r ep l i ca ted  on a t  leas t  2 occasions.  
Cont ro l  p l a n t s  showed  be t w een  30 and  40 local  lesions 
pe r  leaf. The  Tab le  shows t h a t  of t h e  14 seeds e x a m i n e d  
10 reduced  t h e  n u m b e r  of local  lesions fo rmed  on t e s t  
p l a n t s  r e su l t ing  in a c t i v i t y  q u o t i e n t s  less t h a n  un i ty .  
I n h i b i t i o n  of lesion n u m b e r  was m o s t  m a r k e d  in t h e  case 
of Brassica napus (Rape.) ,  Beta vulgaris (Beet) a n d  Beta 
vulgaris var .  Rapa (Sugar  Beet) .  P a r t i a l  r eversa l  of 
i n h i b i t i o n  was b r o u g h t  a b o u t  b y  h e a t i n g  the  seed e x t r a c t s  

Effects of seed extracts on the local lesion production b y  Tobacco 
necrosis virus 

Seed extract Activity quotient 
Unheated Heated 
extract extract a 

Lactuca sativa, L. 2.40 1.10 
Lycopersicum esculentum, Mill. 0.33 0.87 
Brassica napus, L. (0) ~ 0.18 
Brassica alba, Rabenh. 0.26 0.56 
Raphanus sativus, L. 0.80 1.07 
Cheiranthus cheiri, L. 0.26 0.40 
Popover orientale, L. 0.60 0.40 
Chenopodium amaranticolor, 0.33 0.66 

Coste and Reyn. 
Beta vulgaris, L. (Beet) 0.06 0.41 
Beta vulgaris vat. Rapa, 0.11 0.46 

Dumort (Sugar-Beet) 
Vicia ]abe, L. 4.00 ~ 
Phaseolus aureus, Roxb. 2.00 
Phaseolus vulgaris L. var. 2.76 2.04 

'The Prince' 
Nicotiana glutinosa L. 0.9 1.0 

Such extracts were heated to 100 ~ for 10 min. ~ Complete inhibi- 
tion of lesion formation, o Not tested. 

tO 100~ for  10 rain.  No changes  in size or r a t e  of lesion 
d e v e l o p m e n t  could be  de tec ted .  

P a r t i c u l a r l y  i n t e r e s t i ng  are t he  resu l t s  o b t a i n e d  us ing  
e x t r a c t s  p r e p a r e d  f rom Lactuca sativa (Let tuce) ,  Vicia 
[aba (Broad  bean) ,  Phaseolus vulgaris (F r ench  bean)  a n d  
f rom Phaseolus aureus (Mung bean) .  These  e x t r a c t s  con- 
s i s t en t ly  y ie lded a c t i v i t y  q u o t i e n t s  g rea te r  t h a n  one, 
sugges t ing  e n h a n c e m e n t  of v i rus  ac t iv i ty .  This  enhance -  
m e n t  was  r educed  b u t  no t  comple t e ly  e l i m i n a t e d  b y  
h e a t i n g  ex t r ac t s  to  100~ for 10 mill. E n h a n c e m e n t  or 
a u g m e n t a t i o n  of v i rus  ac t i v i t y  ha s  n o t  p rev ious ly  been  
descr ibed for seed e x t r a c t s  a l t h o u g h  such  a p h e n o m e n o n  
ha s  been  obse rved  w h e n  p l a n t  saps  were m i x e d  w i t h  
v i rus  suspens ions  s, 9 

These  p r e l i m i n a r y  resu l t s  sugges t  t h a t  some seed 
ex t r ac t s  c o n t a i n  c o m p o u n d s  f a v o u r a b l e  to  v i rus  mul t ip l i -  
ca t ion  - a u g m e n t e r s  - as well  as i n h i b i t o r y  compounds .  
I t  is i n t e r e s t i ng  to no te  t h a t  t he  seeds of Lactuca, Pha- 
seolus and  Vicia k n o w n  to  be f r e q u e n t l y  i nvo lved  ill 
v i rus  t r a n s m i s s i o n  c o n t a i n  augmen te r s .  The  ab i l i ty  of 
seeds to  ac t  as carr iers  of p l a n t  v i ruses  m a y  ref lect  dif- 
ferences in  t he  c o n c e n t r a t i o n  or a c t i v i t y  of v i rus  a u g m e n -  
ters  a n d  inh ib i to r s  p r e sen t  ill seed t issue.  T h u s  v i rus  
en t e r i ng  seeds w i t h  p r e d o m i n a n t l y  a u g m e n t a t i v e  p rop-  
er t ies  would  be seed t r a n s m i t t e d  whereas  v i rus  en t e r i ng  
seeds w i t h  la rgely  i n h i b i t o r y  p roper t i e s  would  fai l  to  
be  t r a n s m i t t e d  b y  seed. F u r t h e r  e x p e r i m e n t s  to  t e s t  t h i s  
h y p o t h e s i s  a n d  to  i den t i fy  t he  c o m p o u n d s  i nvo lved  are  
be ing  u n d e r t a k e n .  

Zusammen[assung. An S a m e n  v o n  Lactuca sativa, Vicia 
]aba, Phaseolus vulgaris u n d  P. aureus s te iger te  das  
T a b a k n e k r o s e - V i r u s  LS.sionen, h e r v o r g e r u f e n  auf  den  
Bl~it tern der  P. vulgaris. Zehn  andere  S a m e n p r o b e n  
w i d e r s t a n d e n  h ingegen  der  L~isionsbildung. 

W .  A. STEVENS 

Royal Holloway College, Department of Botany, 
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T h e  I n n e r v a t i o n  of the  P r o t h o r a c i c  G lands  of Cerura vinula L. ( L e p i d o p t e r a ) l  

P r e l i m i n a r y  o b s e r v a t i o n s  h a v e  so far  no t  y ie lded m u c h  
i n f o r m a t i o n  on  t h e  i n n e r v a t i o n  of t h e  p r o t ho r ac i c  glands,  
because  t he  i nves t i ga to r s  c o n t r a d i c t e d  one a n o t h e r  (ARvY 
a n d  GABE 3, SRIVASTAVA3). WILLIAMS 4 a n d  HERMAN a n d  
GILBERT 5 r e p o r t e d  i n n e r v a t i o n  of t he  p r o t h o r a c i c  g lands  
on  t he  l ep idop te rous  s i l k m o t h  Hyalophora cecropia b y  
classical  cy to logica l  t echn iques ,  as d id  also SCHARRER ~ 
on  t he  cockroach  Leucophaea maderae in  more  de ta i l ed  
s tud ies  us ing  t h e  e lec t ron  microscope.  SRIVASTAVA a n d  
SISIGH ~ found  t h a t  t he  p r o t h o r a c i c  g lands  of Papilio 
demoleus are  i n n e r v a t e d  b y  ne rves  w h i c h  fo rm a n e t w o r k  
of n e r v e  f ibres  closely s u r r o u n d i n g  each  g land  cell. 

The  p ro tho rac i c  g lands  of Cerura vinula L. are b a n d -  
l ike s t r u c t u r e s  t h a t  lie on  t he  large  v e n t r a l  t r a c h e a  on  
e i the r  side of t he  oesophagus .  B y  s t a in ing  t he  ne rves  ill 
si tu,  us ing  t he  l eucome thy l ene  blue  ne rve  s t a i n i n g  tech-  
n ique  of ZACHARUK (cir. STAY a n d  GELPERINS), I h a v e  
found  t h a t  t he  g lands  are  no t  on ly  l inked  w i t h  t h e  
p ro tho rac i c  gangl ia  a n d  t h e  in te rgang l ion ic  connec t ives  
b e t w e e n  t h e  p ro tho rac i c  a n d  t h e  m e t a t h o r a c i c  gangl ia  
t h r o u g h  nerves,  b u t  also w i t h  t h e  suboesophagea l  
gangl ion:  The  ne rvous  connec t ions  w i t h  th i s  gang l ion  
are v e r y  smal l  a n d  h a v e  no t  been  obse rved  to  p e n e t r a t e  
t h e  g l and  in m e t h y l e n e - b l u e  p r e p a r a t i o n s  (B/JCKMANNg). 
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The nerves  can readi ly  be seen to ex t end  along the  whole 
leng th  of the  gland, accompanied  by  smal l  t racheoles .  

The u l t ras t ruc tu re  of the  pro thorac ic  glands of Cerura 
vinula L. (HINTzE-PoDuFAL 1~ shows t h a t  a re la t ive ly  
t h in  and f ibrous b a s e m e n t  m e m b r a n e  sur rounds  the  cells 
and  forms deep identa t ions .  This  b a s e m e n t  m e m b r a n e  
also su r rounds  the  nerves.  The cell m e m b r a n e  of the  nerve  

cells forms deep infoldings which separa te  areas con- 
t a in ing  d i f ferent  k inds  of axons  (Figure 1), and  the  base-  
m e n t  m e m b r a n e  pene t r a t e s  deeply in to  th i s  folds. 

Some nerves pene t r a t e  in to  the  centra l  region and o thers  
seem to be confined to  the  per iphery .  Their  b ranches  spli t  
in to  individual  axon groups and near  the  synap t ic  regions 
the  b a s e m e n t  m e m b r a n e  tapers  off rap id ly  (Figure 3). 

The nerves  found in the  pro thorac ic  glands of Cerura 
vinula are composed  of o rd inary  axons,  axons  con ta in ing  
neurosecre tory  granules and  glia cells. The glia ceils form 
a ne twork  of processes which  pene t r a t e  be tween  the  neuro-  
secre tory  cells and  a l so  sur round the  nerves  (Figure 2). 
F requen t ly  granula-conta in ing  axons  lie ad jacen t  to t he  
b a s emen t  m e m b r a n e  wi th  no glia e lement  be tween  t h e m  
and the  s t roma  (Figure 2). 

One of t he  s ignif icant  f indings dur ing  the  u l t r a s t ruc tu ra l  
s tudy  of the  p ro thorac ic  glands  in t he  larvae  of the  las t  
ins ta r  was the  observa t ion  of the  neurosecre to ry  granules  
in some axons.  These granules resemble  those  of o the r  
neurosecre tory  cells (for example  DE ~OB~;lZTIS 11). They  
consis t  of a homogeneous  ma t r i x  su r rounded  by  a uni t  

Fig. 1. Neuroseeretory axon, showing deep cell membrane infoldings. 
b, basement membrane; nf, neurofilament; ng, neurosecretory 
granules. 

Fig. 3. Neurosecretory axon. m, mitoehondrium; pd, prothoracic 
gland cell; sv, synaptic vesicles. 

Fig. 2. Neurosecretory axon. g, glia cell; t, tracheole. 
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membrane  and one m a y  classify them into 2 types :  
e lectron-dense part icles  and e lec t ron- t ransparent  ones, 
bo th  types  wi th  a d iamete r  of 700-1900 A (Figures 1-3). 
The  first  t ype  seems to predominate .  Occasionally neuro- 
f i laments  occur in the  nerves (Figure 1) and the  neuro- 
secretory axons make  in t ima te  con tac t  wi th  the  gland 
ceils at  the  synapt ic  regions (Figure 3). The  presynapt ic  
pa r t  is dis t inguished by the  presence of an accumula t ion  
of small  vesicles and a few similar  vesicles m a y  be found 
near  the  synapse in the  pos tsynapt ic  cytoplasm.  Perhaps  
this  faci l i tates the  control  of the  ac t iv i ty  of the glands by  
means  of neurohormonal  and neural  t r ansmi t t e r  sub- 
stances. 

The  facts t ha t  the  prothoracic  glands of Cerura vinula L. 
are innerva ted  by  nerves  tha t  conta in  neurosecre tory  
granules  and show synapt ic  contac ts  wi th  the  gland cells, 
makes  a direct  hormone  del ivery  to the  gland cells h ighly  
probable.  

Zusammen[assung. Die Pro thoraxdr i i sen  von  Cerura 
vinula L. werden von  Nerven  innervier t ,  deren  Axone  
neurosekretorische Grana  en tha l ten  und ausserdem in 
synapt ischer  Verb indung  mi t  den Driisenzellen stehen. 
Diese beiden Ta tsachen  sprechen fiir eine direkte Akti -  
v ie rung  der Prothoraxdr t i sen  durch Neurohormone.  

CH. HINTZE-PODUFAL 1~ 
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1.2 This investigation was supported by Deutsche Forsehungsgemein- 
sehaft. 

Three Probable Cases of Parthenogenesis in Lizards (Agamidae, Chamaeleontidae, Gekkonidae) 

Nei ther  par thenogenesis  nor  t r ip lo idy  has previously  
been repor ted  in the  infraorder  Iguania,  compris ing the  
families Iguanidae,  Agamidae,  and Chamaeleont idae.  Dur-  
ing a s tudy  of agamid  karyotypes  cer ta in  bu t te r f ly  lizards, 
Leiolepis belliana Gray, possibly f rom nor thern  Malaysia, 
were found to be apparen t ly  t r iploid par thenogenones  
while others  f rom Thai land  were diploid and bisexual.  
L i t e ra tu re  surveys  revealed two other  previously  unsus- 
pected  cases of l izard par thenogenesis ;  one in the  Cha- 
maeleonf idae  and the  other,  which probably  involves 
t r ip lo idy  as well, in the  Gekkonidae.  

The  Leiolepis examined  were impor ted  f rom animal  
dealers in Bangkok  (Thailand) and Singapore by  RICHARD 
R. ROSS. The Singapore dealer told Dr. R o s s  tha t  his 
Leiolepis came from near  the  Malaysia-Thai land border.  
These will  subsequent ly  be called the  'S ingapore '  Leio- 
lepis. The 'Bangkok '  specimens p robab ly  came f rom Tak  
province  in nor thern  Thai land,  according to the  dealer 
who  supplied them.  

Ka ryo types  were made  f rom testis, spleen, or bone 
mar row by  air- or f lame-drying hypotonica l ty  pret reated,  
3:1 methanol -ace t ic  acid fixed cell suspensions 1-3. The  
l izards were injected wi th  Velban  or colchicine to arrest  
mitoses  2-8 h before preparat ion.  Slides were s tained 
wi th  1% or 2% aceto-oreein. The  'S ingapore '  Leiolepis 
were in poor condi t ion when ka ryo typed  and provided  
abou t  20 mi to t ic  figures each, while m a n y  figures were 
examined  f rom each 'Bangkok '  specimen. 

The  5 'Bangkok '  Leiolepis ka ryo typed  (2 ~c~, 3 ~ )  all 
had  the  p robab ly  p r imi t ive  36 chromosome pa t t e rn  
typ ica l  of m a n y  lizards (Figures 1, a and 2), including at  
least  some members  of cacti of the  3 iguanian families 
( Iguanidae 4-s, Agamidae  4, s, Chamaeleont idae  4, 9,19). Each  
of the  13 'S ingapore '  females examined  had karyotypes  
of about  54 chromosomes (Figure 1, b) readi ly  inter-  
p re ted  as triploid.  18 macroehromosomes  were present  
in all cells examined  f rom each 'S ingapore '  specimen, 
and a t  least  some cells in most  had the  expected 36 micro-  
chromosomes,  a l though these were difficult  to count  
because of thei r  large number  and small  size. Usual ly  1 
chromosome of the  largest  tr io (I in Figure  1, b) in most  
of the  t r iploid figures is d i f ferent ia ted by  ve ry  conspicuous 
secondary constrict ion,  which m a y  be the  nucleolus 
organizer  (n in Figure  1). This  d i f ferent ia t ion is p robab ly  
a deve lopmenta l  phenomenon,  repor ted  for some mare-  

reals 11, bu t  i t  migh t  result  f rom a clonal chromosomal  
polymorphism.  There  were no indicat ions of sex chromo-  
somal he te romorph i sm in any  of the  karyotypes .  

Constant  t r ip lo idy  a lmost  always requires par theno-  
genetic reproduct ion  1~ and is usual ly  taken  as p resumpt ive  
evidence for it. In  suppor t  of this conclusion, all  33 
'S ingapore '  Leiolepis obta ined were female. The  prob-  
abi l i ty  of r andomly  collecting 33 females and no males 
f rom a bisexual  popula t ion  is about  1 in 101~ assuming 
an equal  rat io and random dis t r ibut ion of the  sexes. 

Al though no theory  requires par thenogenesis  to have  
a hybr id  origin12, is, most  l ineages of par thenogenet ic  
ver tebra tes  are though t  to have  or iginated as in ter-  
specific hybrids,  wi th  tr iploid clones der iving f rom back-  
crosses be tween diploid par thenogenones  and males of 
re la ted bisexual  species (see MASLIN 1~ and SCI~IJLTZ 15 
for references). One possible except ion to the  hybr id  
origin scheme is the  par thenogenesis  of cer ta in  Amazon ian  
populat ions  of Cnemidophorus lemniscatus, where there  
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