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e lec t roneut ra l  complex  arises 1~ In  the  case of ~-elastin 
and  proteoglycan,  the  ionic in te rac t ion  m a y  be assumed 
to t ake  place th rough  basic groups on e-elast in and  ester  
su lpha te  groups on pro teoglycan ,  s imilar ly  as in the  
collagen - p ro teog lycan  in te rac t ion  11. 

At  h igh t empera tu res ,  ~-elastin undergoes  simple 
coacerva t ion  as a resul t  of the  associat ion be tween  hydro-  
phobic  side chains.  This s imple coacerva t ion  results  in 
fibril fo rmat ion  ~. I t  has  been suggested a t h a t  the  increase 
in order  of ~-elastin is oifset  by  a decrease in order  of the  
solvent .  

Ill the  p resen t  work, f ibr i l la t ion of e-elast in has been 
ascer ta ined  in the  presence of p ro teog lycan  under  condi-  
t ions  which do no t  give rise to coacerva t ion  of e-elast in  
alone. In  th is  case, the  increase in order  of ~-elastin will be 
compensa t ed  for ma in ly  by  a decrease in free electro- 
s ta t ic  energy of the  sys t em which  is the  dr iving force for 
complex  coacerva t ion  a2. Due to the  presence  of proteo-  
glycan in ground subs tance  in which  elast in  (and collagen) 
fibres are deposi ted,  we presume t h a t  the  k ind  of interac-  
t ion descr ibed above is impl ica ted ,  a t  least  par t ly ,  in t he  
fo rmat ion  of fibrils f rom na t ive  soluble elast in in con- 
nect ive  tissue. 

Fu r t h e r  e x p e r i m e n t s  compr is ing  t ropoelas t in ,  the  
na t ive  precursor  of elastin,  are now underway.  

Zusammen/assung. Die -VVechselwirkung zwischen ~- 
Elas t in  und Pro teog lykan  in m~tssig saurem pH-Bere i ch  
h a t  die Fibr i l la t ion  yon  e -Elas t in  zur Folge. 
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Fig. 2. Electron micrograph of cc-elastin - proteoglycan interaction 
product (complex coacervate) formed at pH 3.0. Negative staining 
with 12 mM uranyl acetate - 19.5 mM oxalic acid solutions, pH 3.0. 
• 40,000. The bar represents 0.1 ~zm. 
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Cyclomorphosis and Amphigony in Brachionus calyciflorus Pallas (Rotatoria) 

I t  has been  shown by  selection exper imen t s  t h a t  the  
offspr ing of a single amict ic  female of he terogonic  rotifers 
is no t  genet ical ly  homogeneous .  For  th is  reason genetic 
r ecombina t ion  in pa r thenogene t i c  lines has been  pos- 
tu la ted  1. 

The hypo thes i s  t h a t  the  morphologic  var iabi l i ty ,  which 
is found in the  offspr ing of a pa r thenogene t i c  female,  is 
corre la ted wi th  the  appearance  of males and wi th  the  
consequen t  amphigonic  processes has therefore  been 
subjec ted  to exper imenta l  test .  

The exper imen t  was in i t ia ted  wi th  one amict ic  female 
of Brachionus calyciflorus Pallas, which  was collected 
f rom a small  p o n d  near  Turin.  F r o m  this  female, bear ing  
pos tero- la tera l  spines of med ium length  (S/B ~ 14, see 
below), a line was cul tured in all inorganic med i u m 
(No. 10 of CHU)2 which  was also used for rear ing green 
unicellular algae (06cys/is sp.) employed  as food. High 

t e m p e r a t u r e  (26~ crowding ( >  4 individuals /ml)  and 
excess of food insured an env i ronmen ta l  pressure  which  
de te rmined  the  appearance  of mict ic  females  3. E v e r y  3rd 
h the  animals  have  been coun ted  and t y p e d  as mict ic  or 
amictic ,  according to  the  m e t h o d  proposed  by  GILBERT a. 

Amict ic  and  mict ic  females  were f ixed and  s tored for 
furLher morphological  analysis,  and  a cons t an t  popula t ion  
dens i ty  of 5 ind iv idua ls /ml  was ma in t a ined  t h roughou t  
the  exper iment ,  which  was carr ied Oil over  a m o n t h  
(about 22 generat ions) .  Res t ing  eggs were s tored for 
fu r ther  ha tching .  The percen tage  of mict ic  females  
increased gradual ly  dur ing the  exper iment ,  unt i l  it  

i G. BADINO and C. ROBOTTI, Experientia 37, 298 (1975). 
G. E. FOGG, Algal Cultures and Phytoplancton Ecology, (The 
University of Wisconsin Press, Madison and Milwaukee 1965). 

3 j .  j .  GILBERT, J. exp. Zool. 153, 113 (1963). 
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Fig. 1. Morphology of Brachionus calyci/lorus Pallas. S, postero- 
lateral spines; t3, body. 
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Fig. 2. Distribution of spine length (S/B) among the offspring of a 
single amictic female. 

r eached  a m e a n  va lue  a p p r o a c h i n g  30%. The  v a r i a b i l i t y  
ot morpho log ica l  cha rac t e r s  also increased,  as p rev ious ly  
obse rved  in a n o t h e r  rot i fer ,  A s p l a n c h n a  sieboldi  ~. 

The  ana lys i s  of t he  l e n g t h  of pos te ro - l a t e ra l  spines  was 
u n d e r t a k e n  on  f ixed and  s tored  an imals ,  accord ing  to t he  
m e t h o d  descr ibed  b y  GILBERTK Spine  a n d  b o d y  l e n g t h  
m e a s u r e m e n t s  were m a d e  a n d  t he  S /B ra t io  

Spine  l eng th  ) 
B o d y  l e n g t h  100 was ca lcu la ted  (Figure 1). Such  ra t io  

is also ind ica t ed  as ' sp ine  l eng th ' .  The  d i s t r i b u t i o n  of 
spine l e n g t h  a m o n g  t he  whole  offspr ing shows 2 peaks ,  
co r respond ing  respec t ive ly  to  t he  S /B  = 0 and  to the  S /B  
= 12 classes (Figure 2). 

F igure  3 shows t h a t  t he  v a r i a b i l i t y  of th i s  c h a r a c t e r  is 
no t  r egu la r ly  d i s t r i b u t e d  b e t w e e n  t he  2 female  classes 
(mict ic  a n d  amict ic) ,  b u t  t h a t  t he re  is la rger  n u m b e r  of 
mic t i c  females  t owards  the  S /B = 0 class. 

F igure  4 d e m o n s t r a t e ,  infact ,  a s t rong  n e g a t i v e  
co r re l a t ion  (r = - -0 ,8911;  tl0 = - -6 ,2085;  p 0,0001) 
be tween  t he  pe rcen t age  of mic t i c  females  a n d  t he  S /B  
rat io.  

The  of fspr ing  of r e s t ing  eggs s to red  in t h e  course of t he  
e x p e r i m e n t  has  been  s tudied.  Such  offspr ing was t he  
f ru i t  of selfing, accord ing  to  t he  c u r r e n t  l i t e ra tu re ,  or, 
be t t e r ,  of close imbreed ing .  28 spineless  females  h a t c h e d  
f rom 40 eggs. T h e y  showed a v e r y  low v i a b i l i t y  (mean  life 
5 days  in compar i son  w i t h  7-8 days  of t he i r  pa ren t s )  
and  4 of t h e m  e x t r u d e d  1 female  egg each. 3 eggs were 
lost  b y  t he i r  m o t h e r s  a n d  failed to ha t ch .  A spineless  
female  h a t c h e d  f rom the  4 th  egg, and  she l ived 1 d a y  
w i t h o u t  g iv ing  a n y  offspring.  These  resu l t s  show t h a t ,  
in  t h e  course of genera t ions ,  a g r adua l  segrega t ion  of the  
S /B = 0 c h a r a c t e r  has  t a k e n  place, a long w i t h  t he  
a p p e a r a n c e  of mic t ic  females.  

The  co r re la t ion  b e t w e e n  t he  a p p e a r a n c e  of mic t ic  
females  a n d  t he  S /B  = 0 c h a r a c t e r  ind ica tes  f u r t h e r m o r e  
t h a t  t he  two p h e n o m e n a  are r e l a t ed  to  a c o m m o n  
genet ic  m e c h a n i s m ,  which  can  on ly  be  r e c o m b i n a t i o n  1 
and  the  c o n s e q u e n t  progress ing  homozygosis .  The  low 
v iab i l i t y  of t he  offspr ing of res t ing  eggs in th i s  e x p e r i m e n t  
also suppo r t s  such  i n t e r p r e t a t i o n .  

Heterozygos is  of rot i fers  is insured  in n a t u r a l  env i ron-  
m e n t  b y  devices  t h a t  t e n d  to oppose  i nb reed ing  6 a n d  b y  
he t e rozygos i ty  of popula t ions~,  b u t  in  l a b o r a t o r y  
condi t ions ,  w h e n  an ima l s  are a l lowed (or compelled)  to  
r ep roduce  a m o n g s t  t he  offspr ing of a single female,  
progenies  w i th  reduced  v i ab i l i t y  are o f ten  ob t a ined  7-9. 

On the  basis  of such  results ,  a n  i n t e r p r e t a t i o n  of the  
in t r igu ing  cycle of he te rogonic  rot i fers  emerges  in  t e r m s  
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Fig. 3. Distribution of spine length (S/B) between amictic and mictie 
females. 
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Fig. 4. Correlation between spine length (S/B) and the percentages of 
mietie and amictic females of Figure 3. 
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of t i le a d a p t a t i v e  va lues  of a p o p u l a t i o n  genet ics  mechan i -  
sm10: a k ind  of f eed-back  sys t em "Lakes place, before  
homozygos i s  grows too high,  b y  means  of t he  a p p e a r a n c e  
of mic t i c  females  (which are  express ions  of t he  s ame  
homozygosis )  a n d  t h e n  of males,  so t h a t  t he  s u b s e q u e n t  
c ross- fer t i l iza t ion  resul t s  in  b o t h  recover ing  t he  or ig ina l  
he te rozygos is  a n d  p r o d u c i n g  re s t ing  eggs. 

Riassunto. La  corre laz ione  I ra  u n  c a r a t t e r e  morfologico 
( lunghezza  delle spine  pos tero- la tera l i )  e la pe rcen tua l e  di 
f emmine  m i t t i c h e  nel la  d i scendenza  di u n a  s ingola  
f e m m i n a  p a r t e n o g e n e t i c a  di Brachionus calyci/lorus 
(Rota to r ia )  d i m o s t r a  l ' e s i s tenza  di u n  m e c c a n i s m o  
genet ico c o m u n e  ai  due  fenomeni .  Dai  r i su t t a t i  o t t e n u t i  
emerge  u n a  i n t e r p r e t a z i o n e  del ciclo e terogonico  (com- 
pa r sa  di f e m m i n e  m i t t i c h e  e ciclomorfosi)  in t e rmin i  di 
va lor i  a d a t t a t i v i  di  u n  meccan i smo  di  gene t ica  di popo-  
l az ione .  

C. ROBOTTI 
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A d a p t a t i o n  S t u d i e s  o f  R a d i a t i o n - I n d u c e d  B a r l e y  M u t a n t s  

I t  is c o m m o n l y  observed  t h a t  t i le effects of geno type  a n d  
e n v i r o n m e n t  are n o t  i n d e p e n d e n t  a n d  t h a t  t he  r e l a t ive  
pe r fo rmance  of d i f fe rent  geno types  changes  in d i f fe rent  
e n v i r o n m e n t s ,  i.e. t he re  exis ts  a geno type  •  
in te rac t ion .  The  i m p o r t a n c e  of t h i s  i n t e r ac t i on  reflects  
the  necess i ty  of e v a l u a t i n g  geno types  in  more  t h a n  a 
single e n v i r o n m e n t .  T he  p l a n t  b reeder  m u s t  cons ider  th i s  
i n t e r ac t i on  in t he  select ion of super ior  genotypes .  These  
geno types  can  be selected on  t he  basis  of t he i r  s t ab i l i t y  of 
yield pe r fo rmance  over  a r ange  of e n v i r o n m e n t s .  

I n  t h e  p re sen t  work,  a t e c h n i q u e  s imi la r  to  t h a t  
emp loyed  b y  FINLAY and  WILKINSON 1 was used to  
e s t ima te  t he  s t ab i l i t y  p a r a m e t e r s  of ba r l ey  m u t a n t s  to  
e luc ida te  the  yield p o t e n t i a l  of t he  p e r t i n e n t  geno types  
across d i f fe rent  sites. 

;~raterial and methods. The  m a t e r i a l  used in th i s  p ro j ec t  
was compr i sed  of early a n d  late M e p l a n t s  selected f rom 
the  i r r ad i a t ed  popu la t i ons  of P r io r  cu l t i va r  (a s t a n d a r d  
A u s t r a l i a n  commerc ia l  var ie ty) .  The  seeds of 10 M a 
p l a n t s  of each  of these  M2-derived early and  late famil ies  
were bu lked  a n d  t h e n  were t e s t ed  in t i le M 4 gene ra t i on  in 
f ie ld-plot  exper imen t s .  29 m u t a n t  families,  a long w i t h  
11 ba r l ey  cu l t ivars  h a v i n g  d i f fe rent  geographic  origins,  
were g rown in a two rep l ica te  r a n d o m i z e d  b lock  l a y o u t  a t  
c o n t r a s t i n g  s i tes  d i f fer ing in a n n u a l  ra infa l l  p a t t e r n  a n d  soil 
t y p e  in cereal  g rowing  areas  of S o u t h  Aus t r a l i a  in  1968, 
to  assess t he i r  a d a p t a t i o n .  These  sites chosen  were s i t ua t ed  

Table I. Site mean yields (g/plot) in the year 1968 

Scale Sites 

Bundaleer Clinton Minlaton Waite 
(B) (C) (M) (W) 

nea r  towns  of Mona r to  S o u t h  (referred to  he re in  as 
Bunda lee r ,  t he  n a m e  of farm),  Min la ton ,  Adela ide  (at  t h e  
W a i t e  I n s t i t u t e )  and  Clinton.  

The  e x p e r i m e n t a l  plots,  each  of 3 rows, 17.5 cm a p a r t  
and  3.10 m long, were sown 35 cm a p a r t  w i t h  p a t h w a y s  
1 m wide b e t w e e n  blocks  of plots .  W'hen p l a n t s  were  
ma tu r e ,  30 cm a t  each  end  of t he  p lo t  was  r e m o v e d  and  
r e m a i n d e r  of p lo t  (2.50 m) was h a r v e s t e d  a n d  we igh t  of 
c lean gra in  was recorded  in g/plot .  

Yield  d a t a  were c o n v e r t e d  to log10 for s t a t i s t i ca l  analysis .  
The  3 m a i n  p a r a m e t e r s  desc r ib ing  t he  pe r fo rmance  of 
geno types  over  a r ange  of e n v i r o n m e n t s ,  i.e. m e a n  yield 
(mean) and  s t ab i l i t y  p a r a m e t e r s  viz. regress ion coefficient  
(b) a n d  S.E. (b) were c o m p u t e d  accord ing  to  regress ion 
t e c h n i q u e  sugges ted  and  used b y  FINLAY a n d  WILKINSON 1 
a n d  f u r t h e r  e x t e n d e d  b y  EB~RHART and  RUSSELL2. 

Results and discussion. The  m e a n  yield of all 40 geno- 
t ypes  a t  each  si te  was  used as an  e s t i m a t e  of ' s i te  m e a n  
yie ld '  ( e n v i r o n m e n t  mean) .  The  si tes used in 1968 
p rov ided  a r ange  of e n v i r o n m e n t s  as shown  in Tab le  I. 
The  si te  m e a n  yieIds r anged  f rom 236 g /p lo t  a t  B u n d a l e e r  
( low-yielding site) to  432 g /p lo t  a t  W a i t e  (h igh-yie ld ing 
site). The  m e a n  yie ld  of i n d i v i d u a l  geno types  (averaged  
over  2 repl icates)  a t  each  si te  is regressed u p o n  t h e  si te  
m e a n s  to  p rov ide  s t a b i l i t y  p a r a m e t e r s  for each  genotype .  

I n  t he  ca lcu la t ion  of m e a n s  and  regress ions  re fe r red  to  
in th i s  paper ,  t i le bas ic  yield d a t a  m e a s u r e d  on  a n a t u r a l  
scale were t r a n s f o r m e d  to  a l oga r i t hmic  scale because  i t  
i nduced  1. a r easonab le  degree of h o m o g e n e i t y  of exper i -  
m e n t a l  error,  a n d  2. a h i g h  degree of l i nea r i t y  in  t i le  
regressions of i nd iv idua l  yields  on  the  s i te  means .  Tile 
m e a n  yield over  all e n v i r o n m e n t s  (mean)  and  2 measures  
of s t ab i l i t y  viz. regress ion coeff icients  (b) a n d  S.E. (b) for 
each  geno type  are shown  in Tab le  I I .  

1 K. W. FI~LAY and G. N. WILKII,/SON, Aust. J. agric. Res. ld, 742 
(1963). 

2 S. A. EBERHART and W. A. R~JSSELL, Crop Sci. 6, 36 (1966). 
a A. GHAFOOR ARAIN, Ph. D. Thesis, University of Adelaide, Aus- 

tralia, 1973, p. 163. 

Arithmetic (natural) 236 246 290 432 

LOgl0 2.346 2.358 2.444 2.622 


