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t h e  grade  4 colora t ion .  W h e n  females  d e m o n s t r a t e d  t he  
m a t i n g  pos ture ,  a r ch ing  t he  b a c k  and  ra i s ing  the  tai l ,  
males  b o b b e d  t he  h e a d  w i t h o u t  e x t e n d i n g  t he  gular  fold 
( the male  cou r t sh ip  b e h a v i o u r  3). Soon a f t e r  t he  an ima l s  
were pa i red ,  t he  cha l lenge  a n d  t h r e a t  pos tu re s  accom- 
p a n y i n g  c o m b a t s  were in m o s t  pa i rs  obse rved  on ly  for a 
sho r t  while.  T h e n  one of t he  cage m a t e s  would  t u r n  pale.  
Th i s  s t a t e  usua l ly  c o n t i n u e d  u n t i l  t he  o the r  was  p a i n t e d  
green.  The  cage was so smal l  t h a t  the  2 l izards  s t a y e d  
v e r y  close to  each  o ther ,  b u t  no  more  aggress ive b e h a v -  
iour  was  observed .  I n  10 pairs ,  t he  ave rage  score of 
d o m i n a n t  p a r t n e r s  in  7-8 days  was s ign i f i can t ly  la rger  
t h a n  t h a t  of the  s u b o r d i n a t e  (table).  The  size of l izards  
seems n o t  to  be  r e l a t ed  to  t he  d o m i n a n c e  in t h e  pair .  T h e  
in i t ia l  b o d y  leng th ,  t a i l  l eng th  a n d  weigh t  in  t h e  d o m i n a n t  
p a r t n e r  g roup  ave raged  132 • 10 mm,  180 4- 53 m m  a n d  
78.5 ~: 18.4 g, respect ively ,  whi le  those  in t he  s u b o r d i n a t e  
m a t e  g roup  were 133 • 7 m m ,  174 ~z 44 m m ,  a n d  83.1 + 
11.4 g, respec t ive ly .  
W h e n  d o m i n a n t  p a r t n e r s  were p a i n t e d  green,  the  g rade  
of co lo ra t ion  c o n t i n u e d  h i g h  for a few days  a n d  t h e n  fell 
s l igh t ly  w i t h  some ups  a n d  downs.  On t he  o t h e r  h a n d ,  
t he  s u b o r d i n a t e  n o n p a i n t e d  cage m a t e s  showed  a r ap id  
rise in  co lour  grade,  wh ich  las ted  un t i l  t he  t e r m i n a t i o n  of 
t he  expe r imen t .  However ,  i nd iv idua l  differences  in  t h i s  
g roup  were so g rea t  t h a t  no  s t a t i s t i ca l  s ignif icance was 
found  in d i f ference  be tween  scores before  a n d  a f t e r  
p a i n t i n g  t h e i r  pa r tne r s .  D u r i n g  t he  o b s e r v a t i o n  per iod  of 
7-8  days,  no  d i s t i nc t  aggress ive  b e h a v i o u r  occur red  even  
w h e n  b o t h  p a i n t e d  a n d  n o n p a i n t e d  l izards  e x h i b i t e d  t he  
grade  4 colora t ion .  N o n p a i n t e d  l izards  d i sp layed  no  male  
c o u r t s h i p  b e h a v i o u r  to  t h e i r  p a i n t e d  pa r tne r s ,  which ,  of 
course,  showed  no female  m a t i n g  pos ture .  However ,  t h e y  
r e sponded  to females  a p p r o a c h i n g  f rom t h e  ou t s ide  of t h e  
cage b y  t he  head  bob ,  wh ich  h a d  neve r  been  seen before.  
The  ave rage  scores of b o t h  g roups  a f t e r  p a i n t i n g  were 

a l m o s t  same (table).  A typ ica l  t i m e  course of t he  changes  
in a pa i r  is shown  in t he  figure. 

Discussion. Visua l  i n f o r m a t i o n  appea r s  to  p l ay  an  essen- 
t ia l  role in t he  social life of t he  r a i n b o w  lizard.  L ike  
t ra f f ic  s ignals  in  h u m a n  society,  t h e  r a i n b o w  l izard  
recognizes  a n o t h e r  to  be  a p p r o a c h a b l e  or  n o t  b y  i ts  color- 
a t ion .  The  head  colour  seems m o s t  i m p o r t a n t  to  d iscr imi-  
n a t e  t he  sex, social  s t a t u s  a n d  psychophys io log ica l  s ta tes .  
A cock l izard  usua l ly  d isp lays  t he  t yp i ca l  b r i l l i an t  colora-  
t i on  as long as no  d i s t u r b a n c e  exists.  I f  a s t ronge r  male  
approaches ,  t he  weaker  has  to  change  i ts  sk in  colour  to  
pale  or even  d a r k  to  g u a r a n t e e  i ts  safety.  Pale  or d a r k  
males  are no longer  a t t a c k e d  b y  the  s t ronge r  males.  Th i s  
is also t he  case w i t h  t he  co lo ra t ion  for sleep. 
However ,  if t h e  s t ronge r  ma le  showed  a g reen -pa in t ed  
head ,  t he  weaker  b e h a v e d  like a d o m i n a n t  cock l izard,  
supposed ly  m i s t a k i n g  the  p a r t n e r  for a female  or a 
weaker  male.  Such  a change  g r a d u a l l y  af fected t h e  
psychophys io log ica l  s t a t e  of t he  p a i n t e d  lizard, forcing i t  
to  res ign t he  d o m i n a n t  s t a tus .  I t  is of i n t e r e s t  t h a t  t he  
reversa l  of t he  s ta tus ,  a l t h o u g h  n o t  well  e s tab l i shed  in t he  
7-8 d a y  o b s e r v a t i o n  period,  was  ach ieved  w i t h o u t  f ights.  
E x p l a n a t i o n s  are a t  p r e sen t  n o t  ava i l ab le  as to  w h y  
p a i n t e d  l izards  showed  no aggress ion  to t h e i r  b r i g h t -  
h e a d e d  cage ma tes .  
The  i n t e r n a l  r e g u l a t o r y  m e c h a n i s m  of colour  change  a n d  
t e r r i t o r i a l  behav iou r ,  t r iggered  b y  v i sua l  inpu ts ,  is s t i l l  
u n k n o w n  in t he  r a i n b o w  l izard.  The  fac t  t h a t  colour  
g rades  of cock l izards  are g rea t ly  r educed  b y  c a s t r a t i o n  
and  res to red  b y  t e s t o s t e rone  a d m i n i s t r a t i o n  6 m a y  sugges t  
a n  i n v o l v e m e n t  of t he  neu roendoc r ine  s y s t e m  in t h e  
con t ro l  of co lo ra t ion  and ,  poss ibly ,  of behav iou r .  
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Summary. Metabo l i t e s  w i t h  i n h i b i t i n g  act ion,  wh ich  are  secre ted in to  t he  s u b s t r a t e  b y  t he  spruce  callus,  p rovoke  in 
t h e  fungus  Poria vaillantii a s u b s e q u e n t  p r o d u c t i o n  of aer ia l  m y c e l i u m  bundles .  T h e i r  o r i en ta t ion ,  r i g h t - h a n d e d  nega t i ve  
c h e m o t r o p i s m  w i t h  a c e r t a i n  def lec t ion  f rom t h e  cal lus ,  is inc luded  in  th i s  reac t ion .  

I n  m a n y  fungi ,  t h e  l o n g i t u d i n a l  h y p h a l  aggrega t ion  of 
surface  m y c e l i u m  appea r s  1. In  t he  course of t ime,  rh izo-  
m o r p h e s  are fo rmed  f rom th i s  aggregat ion .  I n  na tu re ,  t he  
r h i z o m o r p h e s  a r e  c o m m o n  in some species of wood-  
des t roy ing  fungi  a n d  serve p a r t l y  for the  p r o p a g a t i o n  of 
in fec t ion  3, 3 a n d  p a r t l y  for t he  t r a n s l o c a t i o n  of n u t r i e n t s  ~. 
The  or igin and  f o r m a t i o n  of l ong i t ud i na l  aggrega t ions  of 
h y p h a e  can  well  be  i n v e s t i g a t e d  in  v i t ro  in  mixed  cu l tu re  
w i t h  l iv ing  spruce  callus,  w h i c h  m o s t l y  i nh ib i t s  t he  
g r o w t h  of wood-des t roy ing  fungi  5. U n d e r  these  condi-  
t ions ,  t h e  aggrega t ions  of h y p h a e  o r ig ina t i ng  f rom the  
surface  m y c e l i u m  e x h i b i t  a c e r t a i n  g r o w t h  o r i en ta t ion .  
I n  t he  p r e s e n t  paper ,  we i n t e n d  to  d e m o n s t r a t e  how th i s  
g r o w t h  o r i e n t a t i o n  is m a n i f e s t e d  in the  fungus  Por ia  
va i l lan t i i .  
Material and methods. I n  1974 t h e  cal lus cu l tu re  of Picea 
excelsa Link .  was  de r ived  in our  l a h o r a t b r y  f rom t h e  
h y p o c o t y l  of a sp ruce  seedl ing on  t he  m e d i u m  b y  D u r z a n  

e t  al. 6 The  cal lus  cu l tu re  is m a i n t a i n e d  on B r o w n  a n d  
Lawrence  m e d i u m  7 w i t h  t he  add i t i on  of 5 mg  e - n a p t h y l -  
acet ic  acid and  0.1 rag .  1-1 b e n z y l a m i n o p u r i n e ,  b y  pas-  
sag ing  for 4 weeks. Th i s  m e d i u m  was p u t  in to  Pe t r i  d ishes  
of 9 cm in d iamete r .  The  callus,  w h i c h  h a d  been  g rown 
for 3 weeks f rom the  las t  passage,  was  inocu la ted  in t h e  
d i s t ance  of a b o u t  3 cm f rom the  cen t re  of each  dish. The  
cal lus i nocu lum was p laced  in to  Pe t r i  d ishes  in fol lowing 
v a r i a n t s  : 
1. The  d i sh  c o n t a i n e d  on ly  1 i nocu lum (figure, a, b). 
2. The  d i sh  c o n t a i n e d  2 inocnl i  w h i c h  were p laced  a) on  
radii ,  f o rming  a n  angle  of 45 ~ (figure, c), b) on  radi i  fo rm-  
ing a n  angle  of 90 ~ (figure, d), c) on  t he  same d i ame te r ,  
b u t  on  t he  oppos i te  p a r t s  of t he  d ish  (figure, f). 3. The  
dish  c o n t a i n e d  3 inocul i  p l aced  n e x t  to  each  o the r  on  
rad i i  fo rming  a n  ang le  of 45 ~ (figure, e). 
E a c h  v a r i a n t  was  e s t ab l i shed  in 3 repea t ings .  Af ter  24 
days  of cal lus  g rowth ,  t he  fungus  Poria vaillantii (DC) 
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Sacc. (strata No. 4 f rom the  collection of the l ) e p a r t m e n t  
of I ' lant  Biology, J. E. Purkyn6  Univers i ty ,  Brno) was 
inoculated to the  cent re  of the  dishes. The mycel ium used 
for inoculat ion was taken wi th  mal t -agar  subs t ra tc  of a 
size of abou t  1 X 1 cm f rom the  margin  of the  colony 
grown for 10 days.  The d is tance  be tween  the  inoculum of 
the  fungus  and  callus was 2.5 cm in all cases. The mixed  
cul tures  p repa red  in such a way  were incuba ted  at  22 ~ 
in darkness .  
Results and discussion. The first  2 or 3 days  after  inocula-  
t ion to  the  mixed  cul ture  wi th  spruce callus, the  fungus  
grew by  fine h y p h a e  on the  surface of the  med ium equal ly  
a round  the  inoculum. The 3rd or 4th day  af ter  inocula-  
t ion,  a th ick  bundle  of aerial  myce l ium hyphae  usual ly  
began  to  grow f rom the  mal t -agar  cube. If 2 bundles  
grew, t hen  the  2rid one was de layed  (by 8 h to 2 days) 
and was always localized on the  r igh t  (clockwise) f rom 
the  first  bundle  (figure, c, d). 
The same or ien ta t ion  was  exh ib i t ed  by  the  h y p h a e  
bundles  wi th  respec t  to  t he  spruce callus. The figure 
shows the  s ta te  5 days  a f te r  inoculat ion.  If  only  1 callus 
was placed on the  dish, t h e n  the  bundle  of t he  growing 
aerial myce l ium was def lec ted  f rom the  callus by  45 ~ a t  
least  (figure, a) and  by  90 ~ at  mos t  (figure, b), b u t  a lways 
to  the  r ight .  If  2 or 3 calluses were placed on the  dish,  
t h e n  the  callus which  was  s i tua ted  mos t  to  the  r igh t  was 
decisive for the  d i rec t ion  of aerial myce l ium growth.  The 
f irs t  bund le  of h y p h a e  grew on the  r igh t  again and a t  an 
angle of 90 ~ a t  m o s t  (figure, c, d, e). Ano the r  s i tua t ion  
occurred if 2 calluses s i tua ted  on the  opposi te  sides f rom 
the  fungus  inoculum were  in one dish. In  th is  case the  
callus deciding the  d i rec t ion  of aerial  myce l ium g rowth  
was  t h a t  which  was  larger or which  was  be t t e r  in growth .  

In the figure, f, the  callus placed near  tile lox~er side of 
the  dish grew bet ter .  Therefore  tile bundle  of aerial 
h y p h a e  grows to tile r ight .  If the  callus on the opposi te  
side of the  dish grew fas ter  or was larger, theu  it became 
decisive for the  growth  of the  aerial mycel ium.  
In  our previous exper iments ,  we have  found t h a t  jDoria 
vaillantii is inhibi ted  by  the  spruce callus only dur ing the  
first  g rowth  stages, when  it still grows by  a fine mycel ium 
on the  surface of the  n u t r i en t  medium.  The a t t ack  of the  
callus appears  af ter  forming  a sizable aerial myce l ium a. 
The product ion  of the  f i rs t  bundle  of aerial myce l ium is 
induced  by  the  ini t ia t ion of inh ib i t ing  act ion of the  spruce 
callus upon the  fine surface mycel ium.  F i r s t  i t  de tec ts  the  
inhib i t ing  metabol i tes  which  are secre ted  into the  sub- 
s t r a t e  by  the  callus, and  t h e n  it causes a subsequen t  
p roduc t ion  of the  bundles  of aerial mycel ium.  Their  
or ienta t ion ,  r i gh t -handed  nega t ive  c h e m o t r o p i s m  wi th  a 
cer ta in  def lect ion f rom the  inhibi tor ,  is inc luded in th is  
react ion.  
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