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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 

Istituto di Zoologia, Facoltg di Scienze M.F.N. ,  
Universitg di Torino, Via A ccademia A lbertina 77, 
1-70723 Torino (Italy), 70 January 7975. 

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 
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FINLAY a n d  WILKII'i'SON 1 s u g g e s t e d  t h a t  t h e  r e g r e s s i o n  
c o e f f i c i e n t  (b) a n d  g e n o t y p e  m e a n  y i e l d  o v e r  a l l  e n v i r o n -  
m e n t s  ( m e a n )  w e r e  t h e  i m p o r t a n t  m e a s u r e s  of  t h e  p e r f o r -  
m a n c e  o f  a g e n o t y p e  a c r o s s  e n v i r o n m e n t s ,  i .e. i t s  a d a p t a -  
t i on .  T h e y  c l a s s i f i ed  a g e n o t y p e  w i t h  b = 0.0 as  c o m p l e t e l y  
s t a b l e  in  p e r f o r m a n c e  a c r o s s  e n v i r o n m e n t s .  A g e n o t y p e  
p r o d u c i n g  a b o v e - a v e r a g e  y i e l d s  a n d  w i t h  b = 1.0 w a s  
c o n s i d e r e d  a s  g e n e r a l l y  a d a p t e d .  L a t e r  ]~BERHART a n d  
I~USSI?;LL 2 in  t h e i r  a n a l y s i s  e x t e n d e d  t h e  r e g r e s s i o n  
t e c h n i q u e  u s e d  b y  FINLAY a n d  WILKINSON 1 b y  i n c l u d i n g  
a 3rd  m e a s u r e  of  s t a b i l i t y ,  d e v i a t i o n  m e a n  s q u a r e s  
(S~d or  s t a n d a r d  e r ro r  of  b) i n  a d d i t i o n  to  ' m e a n '  a n d  b. 
T h e y  s u g g e s t e d  t h a t  a g e n o t y p e  w i t h  b = 1.0 a n d  Sad  = 6 
s h o u l d  be  c l a s s i f i ed  as  s t a b l e .  

T h e  r e g r e s s i o n  c o e f f i c i e n t  (b) a n d  S .E .  (b) v a l u e s  for  
e a c h  g e n o t y p e  ( T a b l e  II) r e v e a l  w i d e  v a r i a t i o n  ill p e r f o r -  
m a n c e  a c r o s s  e n v i r o n m e n t s .  I t  s e e m s  c l ea r  t h a t  m a n y  of 
t h e  m u t a n t  f a m i l i e s  y i e l d e d  s i m i l a r  or  m o r e  t h a n  t h e  
a v e r a g e - y i e l d  of  b a r l e y  c u l t i v a r s  of  d i v e r s e  g e o g r a p h i c a l  
o r ig in  (Nos.  30 40) t h a t  w e r e  i n c l u d e d  in  t h e  t r i a l .  T w o  
m u t a n t  f ami l i e s ,  Nos .  8 a n d  11, g a v e  t h e  h i g h e s t  y i e l d s  

a n d  t h e  f o r m e r  f a m i l y  w a s  t h e  m o s t  d e s i r a b l e  g e n o t y p e  
a c c o r d i n g  to  EBERHART a n d  RUSSELL'S 2 t e r m i n o l o g y .  
F a m i l y  No .  8 w i t h  h i g h  m e a n  y ie ld ,  is c h a r a c t e r i z e d  b y  
b~< 1.0 a n d  Sad or  S .E .  (b) = 0.076.  T h i s  i n d i c a t e s  t h a t  
t h i s  f a m i l y  p r o d u c e d  a b o v e - a v e r a g e  y i e l d s  o v e r  a l l  s i t es ,  
a n d  h a s  g e n e r a l  a d a p t a t i o n  p a t t e r n .  O n  t h e  o t h e r  h a n d ,  
f a m i l y  No .  15, y i e l d i n g  less  t h a n  a v e r a g e ,  h a d  a r e g r e s s i o n  
c o e f f i c i e n t  m o r e  t h a n  1.0 (b = 1.295) a n d  r e l a t i v e l y  s m a l l  
d e v i a t i o n s  (S .E .  (b) = 0.175).  T h i s  g e n o t y p e  is s e n s i t i v e  t o  
c h a n g e s  in  t h e  e n v i r o n m e n t  a n d  is s p e c i f i c a l l y  a d a p t e d  t o  
h i g h - y i e l d i n g  e n v i r o n m e n t .  A l t h o u g h  o t h e r  f ami l i e s ,  s u c h  
as  Nos .  7 ( h i g h  y i e l d i n g )  a n d  28 ( lowes t  y i e ld ing ) ,  h a d  
r e g r e s s i o n  c o e f f i c i e n t s  m u c h  g r e a t e r  t h a n  1.0, t h e s e  a l so  
s h o w e d  l a r g e  v a l u e s  of  S .E .  (b). 

I t  is w o r t h  n o t i n g  t h a t  f a m i l y  No.  22 p r o d u c i n g  s i m i l a r  
t o  t h e  a v e r a g e - y i e l d ,  is c h a r a c t e r i z e d  b y  h a v i n g  b less  t h a n  
1.0 a n d  s e c o n d  s m a l l e s t  S .E .  (b). T h i s  f a m i l y  c o u l d  b e  
c l a s s i f i ed  as  t h e  m o s t  s t a b l e  in  p e r f o r m a n c e  a c r o s s  s i t e s  
w h e n  j u d g e d  b y  b o t h  s t a b i l i t y  p a r a m e t e r s .  M u t a n t  
f a m i l i e s  (Nos.  24 a n d  28), t h e  l o w e s t  y i e l d i n g  g e n o t y p e s  
a r e  c h a r a c t e r i z e d  b y  b > 1.0 a n d  l a r g e  v a l u e s  o f  S .E .  (b). 

Table II. Mean yields (g/plot) and stability parameters for mu tan t  families and other varieties of barley 

Family/genotype No. Family/genotype and origin Arithmetic scale Log 10 scale 

Mean Mean b s .E.  (b) 

1 341 Prior 10 kR earIy 307 2.477 
2 344 Prior 10 kR early 320 2.494 
3 351 Prior 10 kR early 324 2.497 
4 353 Prior 10 kR early 333 2.508 
5 355 Prior 10 kR early 256 2.395 
6 356 Prior 10 kR early 349 2.530 
7 224 Prior 10 kR late 377 2.546 
8 226 Prior 10 kR late 380 2.572 
9 235 Prior 10 kR late 318 2.490 

10 238 Prior 10 kR late 335 2.520 
11 242 Prior 15 kR early 395 2.582 
12 245 Prior 15 kR early 346 2.530 
13 250 Prior 15 kR early 369 2.550 
14 252 Prior 15 kR early 362 2.538 
15 259 Prior 15 kR early 279 2.419 
16 414 Prior 15 kR late 334 2.513 
17 418 Prior 15 kR late 355 2.536 
18 381 Prior 20 kR early 324 2.490 
19 383 Prior 20 kR early 334 2.519 
20 393 Prior 20 kR early 371 2.554 
21 321 Prior 20 kR late 273 2.428 
22 330 Prior 20 kR late 313 2.490 
23 331 Prior 20 kR late 298 2.456 
24 Prior 10 kR early i 189 2.253 
25 Prior 15 kR early i 191 2.265 
26 Prior 15 kR early 2 319 2.496 
27 Prior 15 kR Fam. 66 234 2.351 
28 Prior 20 kR early i 173 2.154 
29 Prior 20 kR Faro. 8 175 2.228 
30 Calif. Feed 408 2.605 
31 Trebi 278 2.384 
32 Domen 216 2.303 
33 lVfar aini 379 2.572 
34 Nepal 117 2.037 
35 Volga 365 2.535 
36 Sahara 3765 156 2.131 
37 C.I. 3576 331 2.495 
38 Peruvian Seln. 269 2.354 
39 Freja 325 2.499 
40 Prior A 257 2.399 

0.759 
0.684 
0.873 
0.956 
0.874 
0.919 
1.410 
0.762 
0.926 
0.544 
0.953 
0.715 
0.945 
1.165 
1.295 
0.783 
0.903 
1.063 
0.520 
0.670 
0.690 
0.665 
0.988 
1.182 
1.035 
0.733 
0.999 
2.350 
0.708 
0.594 
1.671 
1.262 
0.582 
1.173 
1.326 
1.941 
1.246 
1.960 
0.878 
0.296 

0.426 
0.585 
0.462 
0.252 
0.296 
0.155 
0.420 
0.076 
0.162 
0.293 
0.332 
0.406 
0.587 
0.189 
0.175 
0.300 
0.428 
0.525 
0.319 
0.829 
0.275 
0.140 
0.555 
0.545 
0.257 
0.238 
0.486 
0.449 
0.819 
0.294 
1.487 
0.836 
0.398 
1.018 
0.187 
0.727 
0.420 
1.320 
0.430 
0.841 

Average yield 301 2.441 
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T h e s e  f a m i l i e s  we re  e x t r e m e l y  e a r l y  f l o w e r i n g  w h e n  
c o m p a r e d  w i t h  o t h e r  m u t a n t  f a m i l i e s  (i.e. Nos .  1 23). 
T h u s ,  t h e  e x t r e m e  e a r l y  m u t a n t s  s h o w e d  m a x i m u m  
g e n o t y p e  X e n v i r o n m e n t  i n t e r - a c t i o n  in  t h e  p r e s e n t  s t u d -  
ies.  S i m i l a r  c o n c l u s i o n s  we re  a l so  d r a w n  b y  GHAFOOR 
ARAIN 3 w h e r e  e x t r e m e  e a r l y  o r  l a t e - f l o w e r i n g  M ~-de r ived  
l ines  of  E M S  t r e a t e d  m a t e r i a l  of  b a r l e y  c u l t i v a r s  of  

The guidance provided by DR. K. W. SHEPHERD,Waite Agri- 
cultural Research Institute, South Australia, is gratefully acknow- 
ledged. Thanks are also due to Mr. R. LA_~tACRAFT, CSIRO, South 
Australia, for statistical analysis and to Dr. K. A. SIDDIQUI of this 
Centre, for critical reading of the manuscript.  

5 This research work was conducted at the Waite Agricultural 
Research Institute, Glen Osmond, South Australia. 

d i v e r s e  y i e l d s  s h o w e d  m a x i m u m  g e n o t y p e  • e n v i r o n m e n t  
i n t e r - a c t i o n s  in  M 4 a n d  M 5 g e n e r a t i o n s  a n d  t h e s e  l i nes  
t e n d e d  t o  p o s s e s s  spec i f i c  a d a p t a t i o n  p a t t e r n  w i t h  
r e s p e c t  t o  y ie ld .  

Zusarnmen/assung. Die  U m w e l t s t a b i l i t ~ L t  v o n  29 s t r a h -  
l e n i n d u z i e r t e n  M u t a n t e n  u n d  11 K u l t u r v a r i e t S . t e n  w i r d  
a n h a n d  d e r  M e t h o d e  y o n  ]~Bt~RHART u n d  RUSSELL 2 
u n t e r s u c h t .  D ie  M n t a n t e n  w e r d e n  a u f  G r u n d  d e r  Ver -  
s u c h s e r g e b n i s s e  in  s t a b i l e  u n d  a n g e p a s s t e  k l a s s i e r t .  

A.  GHAFOOR ARAIN 4, 5 

Plant Genetics Division, A tomic Energy Agricultural 
Research Centre, Tandojam (Sind, Pakistan), 
9 July  1974. 

Adaptedness  of the Carriers of N o r m a l  and Subvita l  Second C h r o m o s o m e s  of 
Drosophila melanogaster 

M u c h  r e s e a r c h  h a s  b e e n  d e d i c a t e d  to  t h e  s t u d y  of 
s e c o n d  c h r o m o s o m e  g e n e t i c  l o a d  of  Drosophila melano- 
gaster, for  e x a m p l e ,  t h e  e x t e n s i v e  r e v i s i o n  m a d e  b y  
CI~UMPACKER ~. N e v e r t h e l e s s ,  t h e r e  is r e l a t i v e l y  l i t t l e  
i n f o r m a t i o n  o n  t h e  p a r a m e t e r s ,  in p a r t i c u l a r  on  t h e  a d a p -  
t a t i o n ,  of  t h e  n o r m a l  a n d  s u b v i t a l  h o m o z y g o u s  wi ld  
s t r a i n s  in  e x p e r i m e n t a l  p o p u l a t i o n s ,  in  t h e  s p e c i a l i z e d  
l i t e r a t u r e .  

A d a p t e d n e s s  is d e f i n e d  as  t h e  a b i l i t y  of  a g e n o t y p e  or  
g r o u p  of  g e n o t y p e s  t o  t r a n s f o r m  t h e  a v a i l a b l e  f ood  i n t o  
l i v i n g  m a t t e r ,  a s  wel l  a s  t h e  a b i l i t y  t o  s u r v i v e  a n d  r e p r o -  
d u c e  in  a g i v e n  e n v i r o n m e n t  =,a. I t  is n e c e s s a r y  to  q u a n -  
t i f y  t h e  ' a d a p t e d n e s s '  for  m e a s u r i n g  t h e  e f f ec t  of  n a t u -  
r a l  s e l e c t i o n  or  t o  c o m p a r e  d i f f e r e n t  p o p u l a t i o n s  4. 

T h i s  p a p e r  is a n  a t t e m p t  t o  i n v e s t i g a t e  t h e  a d a p t e d n e s s  
of  w i ld  h o m o z y g o u s  s e c o n d  c h r o m o s o m e s  s t r a i n s  of  D.  
melanogaster w i t h  n o r m a l  a n d  s u b v i t a l  v i a b i l i t y .  

T i le  h o m o z y g o u s  2 n d  c h r o m o s o m e  s t r a i n s  we re  o b t a i n e d  
b y  m e a n s  of  C y L / P m  t e c h n i q u e  5, a n d  t h e i r  v i a b i l i t i e s  
c l a s s i f i ed  b y  t h e  u s u a l  m e t h o d  6. W i t h  10 h o m o z y g o u s  
s t r a i n s  (M6, !Vf8, M10,  M12,  M17,  M18, M19,  M24, M27,  
a n d  M32) for  d i f f e r e n t  w i ld  n o r m a l  2 n d  c h r o m o s o m e s  
a n d  2 h o m o z y g o u s  s t r a i n s  (M7 a n d  M15) for  d i f f e r e n t  
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Table I. Mean numbers and mean biomass of adults and young flies per week, with their s tandard errors, and the numbers of weekly census 
(N) utilized to computations, in 15 experimental populations of Drosophila melanogaster 

Populations Adults Young 
N 

Number  Biomass (mg) Number Biomass (mg) 

Heterozygous 
POLl  20 259 :t= 12 210 ~ 10 
POL2 20 276 -t- 11 217 q- 9 
POL3 20 251 i 11 202 q- 9 
Means 20 262 • 7 210 ! 5 

Homozygous 
lVf 6 20 225 -t- 16 188 ~ 13 
iV[ 7 27 169 ~ 11 142 -b 9 
M 8 22 198 i 16 153 -4- 12 
iV[10 24 227 i 18 220 :t= 18 
lVfl2 21 190 ~ 12 160 x[: 10 
M15 21 145 q- 19 112 =L 15 
M17 20 176 ~= 17 131 :J= 13 
M18 21 158 • 11 140 q- 10 
M19 20 183 :~ 22 146 q- 17 
M24 23 209 =t- 13 177 4- 11 
M27 20 183 4- 11 145 =~ 9 
M32 20 171 q- 14 144 4- 11 
Means 22 186 4- 4 155 • 4 

4O5 -4- 26 294 -4- 20 
404 • 28 281 ~2 20 
405 • 31 297 :~ 25 
405 ~_ 16 291 4- 13 

480 • 41 362 • 31 
402 q- 24 306 -t- 19 
546 2t: 37 375 q- 26 
514 • 45 441 q- 36 
363 -b 27 282 ~ 21 
530 ! 52 363 ~ 34 
377 ~ 30 270 • 24 
482 ~= 31 385 i 21 
365 ~ 40 257 =~ 26 
377 :~ 21 296 ::t= 15 
405 • 23 300 ~- 16 
360 -4- 26 282 7]= 20 
433 4- 10 327 ~ 7 


