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t h i s  f i x a t i v e .  W e  c o n c l u d e  t h a t  in  a v i a n  s p e c i e s  t h e r e  is  a 
c lose r  r e l a t i o n s h i p  b e t w e e n  t h e  t w o  g l u c a g o n s  t h a n  is t h e  
ca se  w i t h  m a m m a l s .  

F i n a l l y ,  o u r  d a t a  o n  t h e  d i s t r i b u t i o n  of  t h e  4 ' h o r m o n e s '  
g a s t r i n ,  g l u c a g o n ,  s e c r e t i n  a n d  V I P ,  in  t h e  a v i a n  g a s t r o -  
i n t e s t i n a l  t r a c t  c a n  f o r m  a b a s i s  fo r  i n v e s t i g a t i o n s  i n t o  
t h e i r  p h y s i o l o g y .  T h i s  f i e ld  is p r e s e n t l y  s o m e w h a t  
n e g l e c t e d .  

39 For their valuable help, in supplying peptide hormone antigens 
and antisera, or in raising and testing such antisera, we would 
like to thank Prof. V. MIJTT, Drs S. R. BLOO~ and S. I. SAID, and 
also Farmitalia. Miss C. GREEN provided excellent technical 
assistance. Grants from the Medical Research Council (micro- 
speetrofluorometer), the Wellcome Trust, the Ernest  and Minnie 
Dawson Trust  and the Volkswagenwerk Stiftung made the work 
possible. 

Resumen. E s t u d i o s  c o n  i m m u n o f l u o r e s c e n c i a  r e a l i z a d o s  
e n  al  t r a c t o  g a s t r o - i n t e s t i n a l  de  las  a y e s  (pol io  y c o d o r n i x )  
h a n  d e m o s t r a d o  el o r i g e n  c e l u l a r  y la  d i s t r i b u c i d n  de  
c u a t r o  h o r m o n a s  p o l i p e p t i d i c a s :  G a s t r i n a ,  S e c r e t i n a ,  
E n t e r o g l u c a g o n  y V I P .  L a s  c u a t r o  h o r m o n a s  e s tAn  
p r e s e n t e s  e n  c61ulas  a r g i r d f i l a s  y no  en  las  c61ulas  a r g e n -  
t a f i n e s  (c61ulas e n t e r o c r o m a f i n e s ) .  
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C O G I T A T I O N E S  

' . . .We said tha t  the offspring should come from parents in their prime.' 'True' .  'Do you agree tha t  the period of the prime may  be fairly 
estimated at 20 years for a woman and 30 for a man? '  'How do you reckon it?' he said. 'The women,' I said, 'beginning at the age of 20, shall 
bear for the state to the age of 40, and the man shall beget for the state from the time he passes his prime in swiftness in running to the age 
of 55.' 

PLATO, (The Republic, Harvard University Press 1953), book V, p. 465. 

On Correlat ion be tween  the Generat ion Age  of the Fathers  and Grandfathers  and the Intel l igence 

of the Descendant s  1 

1. The problem. W h i c h  p r e r e q u i s i t e s  c o u l d  p l a y  a r61e 
in  t h e  d e v e l o p m e n t  of  i n t e l l i g e n c e ?  I s  i t  g e n e t i c a l l y  
i n h e r i t e d ,  t h e  e f f ec t  of  t h e  soc ia l  e n v i r o n m e n t ,  o r  s o m e -  
t h i n g  e l se  t h a t  h a s  u n t i l  n o w  n o t  b e e n  c o n s i d e r e d  ? T h e  
f o l l o w i n g  s t u d y  s t a r t e d  f r o m  t h e  a s s u m p t i o n  t h a t  t h e  
w e l l - k n o w n  p o s t u l a t e  o f  PLATO 2 a n d  ARISTOTLE 3 t h a t  
m e n  s h o u l d  n o t  r e p r o d u c e  b e f o r e  t h e  a g e  of 30, w a s  
p r o b a b l y  b a s e d  o n  e x t e n d e d  o b s e r v a t i o n s .  I n  t h e  s a m e  
c o n t e x t  b e l o n g  s o m e  d a t a  o n  f a m i l i e s  a s c e n d i n g  or  
d e s c e n d i n g  in  i n t e l l e c t u a l  e n d o w m e n t .  S i nce  a d e f i n i t e  
c h a n g e  of  s t a t u s  i s  v e r y  o f t e n  f i r s t  o b s e r v e d  a f t e r  2 
g e n e r a t i o n s ,  t h e  g e n e r a t i o n  a g e  4 of  t h e  g r a n d p a r e n t s  
s h o u l d  a l so  be  t a k e n  i n t o  c o n s i d e r a t i o n .  W e  d e f i n e  
t h e r e f o r e  a c h a r a c t e r i s t i c  'Paternal Trinomial' (Dre ie r -  
zah l )  b y  t h e  f o r m u l a  

s : =  r + z:  + Zm 

w h e r e  F is  t h e  a g e  of  t h e  f a t h e r  a n d  Z:,  Z ~  t h e  a g e s  of  t h e  
p a t e r n a l  a n d  m a t e r n a l  g r a n d f a t h e r s ,  a l l  a t  t h e  t i m e  of  
c o r r e s p o n d i n g  g e n e r a t i o n .  

A n a l o g o u s l y  t h e  'Maternal Trinomial' is  d e f i n e d  b y  

Sm = M: + Y f + Y m  

w h e r e  M is t h e  a g e  of  t h e  m o t h e r  a n d  Y:, Ym t h e  a g e s  of  
t h e  g r a n d m o t h e r s ,  a l l  a t  t h e  t i m e  of c o r r e s p o n d i n g  
g e n e r a t i o n .  

2. Series o/ investigations. I n  o r d e r  t o  a v o i d  t h e  i n f l u -  
e n c e  oI a n  i n t e n t i o n a l  s e l e c t i o n ,  I u s e d  f i r s t  o n l y  l i s t s  of  
p e r s o n s  w h i c h  w e r e  b r o u g h t  t o g e t h e r  b y  o t h e r  a u t h o r s ,  
a n d  s t u d i e d  t h e  g e n e r a t i o n  age  o f  t h e  f a t h e r s  a n d  g r a n d -  
f a t h e r s  i n  t h e s e  se r i es  c o m p l e t e l y  a n d  w i t h o u t  a n y  
e x c e p t i o n .  T h r e e  o f  t h e s e  s e r i e s  c o n s i s t  of  h i g h l y  g i f t e d  
p e r s o n a l i t i e s ,  o n e  se r i es  of  u n d e r  a v e r a g e  e n d o w e d  p e r s o n s .  
I n  t h i s  w a y  we  d i s c u s s e d  t h e  t w o  e x t r e m e  c a s e s  of  e n d o w -  

m e n t .  I n  o r d e r  t o  c o n s i d e r  t h e  p r o b l e m  in  t h e  m o s t  
g e n e r a l  w a y ,  we  t h e n  s t u d i e d  t h e  i n t e r c o n n e c t i o n  b e t w e e n  
t h e  l eve l  of  e n d o w m e n t  c h a r a c t e r i z e d  b y  t h e  i n t e l l i g e n c e  
q u o t i e n t  (IQ) a n d  t h e  a g e s  of  p a r e n t s  a n d  g r a n d p a r e n t s ,  
u s i n g  a s a m p l e  o b t a i n e d  s p e c i a l l y  for  t h a t  p u r p o s e .  

2. 1. I n  t h e  se r i e s  of  m o n o g r a p h s  e d i t e d  b y  ROWO~ILT5, 
we  h a v e  a n u m b e r  of  b i o g r a p h i e s  of  o u t s t a n d i n g  p e r s o n a l -  
i t i e s  w h e r e ,  h o w e v e r ,  t h e  cho i ce  w a s  m a d e  a c c o r d i n g  
t o  t h e  a n t i c i p a t e d  i n t e r e s t  of  t h e  r e a d e r .  I n  109 s u b j e c t s  
we  c o u l d  f i n d  t h e  a g e  of  t h e  f a t h e r  i n  96 c a s e s  s, a n d  i n  
39 c a s e s  t h e  p a t e r n a l  t r i n o m i a l  c o u l d  a l so  b e  o b t a i n e d .  
I n  t h e  r e s u l t ,  1 5 . 6 %  of  t h e  f a t h e r s  we re  u n d e r  30, w h i l e  n o  
p a t e r n a l  t r i n o m i a l  w a s  u n d e r  90 7. 

1 Dedicated to ALEXANDER M. 0STROWSKI Oil his 80th birthday. 
2 'The limit of the marriage-age shall be from 16 to 20 years - the 

longest time al lowed- for a girl, and for a boy from 30 to 35.' PLATO, 
Laws, (Harvard University Press, Cambridge, Mass. 1952), book 
VI, p. 501. 

3 'The body (of men) is most  fully developed from 30 to 35 years of 
age, the mind at about 49.' ARISTOTLE, The 'Art' of Rhetoric (Har- 
vard University Press, Cambridge, Mass. 1959), vol. II, p. 257. 

4 Since the fecondation age is not easy to find with some precision, 
we use instead the generation age that  is the age of the parents at 
the birth of the child. 

5 Rowohlt Monographien, volumes 1-116 edited 1959-1971. We did 
not use voL 33, 34, 35, 55, 56, 69 and 70 since they do not contain 
indications about single personalities. 
In this series we find also personalities like T~OMAS OF AQUINAS, 
FRANClS OF ASSISI, ARISTOTLE and JOHN THE BAPTIST (although 
in the case of the latter we have in the Bible the indication of a 
high age of his father) bu t  in these cases we cannot expect to find 
the life data of their fathers. 

: I was privileged to submit  these results in summer  1971 to Profes- 
sor ADOLF BUTENANDT and Professor GUSTAV WAGNER; I am in- 
depted to both for valuable indications concerning m y  future work. 
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2. 2. A series of persons  gif ted to  the  h ighes t  degree 
was collected by  ADELE JUDA s in the  twent ies ,  using a 
r a the r  compl ica ted  selection procedure.  She discussed 
a l together  314 h ighly  gif ted personal i t ies  f rom the  world 
of ar ts  and science. W i t h  286 fathers ,  whose genera t ion  
age could be found, exact ly  19.9% were under  30, while 
among  the  201 pa te rna l  t r inomials  which  could be ob- 
ta ined,  there  were only 4.4% under  90. 

2. 3. In  the  series Neue  deutsche Biographieg, personal-  
i t ies are l isted, af ter  the i r  death ,  who dis t inguished 
themselves  by  a par t icu lar ly  i m p o r t a n t  ach ievement .  
In  a group of 2000 persons  t aken  f rom the  volumes  2 a n d  
4 of this  series, we could f ind in 1137 cases da t a  concerning 
the fa ther :  19.4% of the  fa ther  genera t ion  ages were under  
30. Among  the  80 pa te rna l  t r inomials  obta ined,  there  
were only 5% under  90. In  th is  connec t ion  we m a y  refer 
also to an article by  the  Russ ian  sc ient is ts  ALEKSACttlN 
and TKATSCHENKO 16, in which  the  au thors  indicate  tha t ,  
by  inspect ion  of a great  n u m b e r  of h ighly  gif ted persons,  
t hey  found t h a t  80% of the  fa thers  a t  the  genera t ion  t ime  
were over  30. 

2.4.  As ano the r  ex t reme  case, the  genera t ion  age of the  
fa thers  was s tudied  in a group of under  average endowed 
chi ldren  in a cer ta in  social isolate inves t iga ted  b y  
ARNOLD 11 in ano the r  context .  Among  380 children,  t he  
genera t ion  age of the  fa ther  could be ob ta ined  in 163 cases 
and of these ages 46% were under  30 ~2. In  th is  group, 
however,  the  pa te rna l  t r inomia ls  were not  avai lable as 
the  da ta  were missing.  Al ready  in 1961, J/31~GENS 13 
emphas ized  the  ex t remely  low average genera t ion  age of 
the  fa thers  among socially damaged  people. 

2. 5. In  order  to a t t ack  the  p rob lem in its general i ty ,  a 
field inves t iga t ion  was carr ied out  in october  1972 in 
4 forms of a Boy ' s  High  School in Munich 14. The pupi ls  
f i rs t  unde rwen t  an intel l igence tes t  ~, and  t h e n  the  results  
were checked wi th  t he  answers  to  a ques t ionna i re  in which  
the  pupi ls  were asked for the  life da t a  and professions of 
the i r  pa ren t s  and  g randparen t s .  These ques t ionnai res  
were filled in by  the  pupi ls  a t  home in the  family.  A m o n g  
137 tests ,  only 87 could be and were used at  all, as only in 
these  cases were the  ques t ionnaires  complete ,  while  i n  
13 cases there  were only da t a  f rom one side of the  grand-  
parents ,  and  in 8 cases the  genera t ion  ages of b o t h  

Table I. 

Paternal trinomials Average IQ No. of testees 

g randpa ren t s  were missing.  One case of adop t ion  was also 
d iscarded and  28 ques t ionnai res  were not  re turned.  

The results  of this  s tudy  are given in Tables  I and II.  
O n e  recognizes in b o t h  tab les  a def ini te  m o n o t o n y  
in t he  correla t ion be tween  the  pa te rna l  t r inomia l  and 
the  IQ of the  children,  while th is  is no t  the  case for t he  
ma te rna l  t r inomial ,  a l though  of course th is  t r inomiaI  also 
a t  f i rs t  increases. A s ta t is t ica l  s ignificance compu ta t i on  
of the  rank  corre la t ion also gave a posi t ive  result .  The 
correlat ion was s ignif icant  w i th  P = 5%, t h a t  is to say, 
the  p robab i l i t y  t h a t  t he  rank  corre la t ion observed in our 
sample  is only due to  a chance  is a t  the  mos t  5%. In  th is  
case t he  signif icance c o m p u t a t i o n  of t he  Spea rman  Tes t  
according to  CONOVER 16 yie lded r = 0.223. For  a two-  
sided tes t  wi th  P = 5% and n = 87 the  cri t ical  value of 
r is 

1.96 
rcrit ' V86 0.211 , 

r is therefore  greater  t h a n  the crit ical  value, and  the  
result  can be considered as s ignif icant .  The comple te ly  
analogous s ta t i s t ica l  s ignif icance compu ta t i ons  were also 
carried th rough  wi th  the  th ree  d i f ferent  single indices 
which form, t aken  together ,  the  pa te rna l  t r inomial .  

The ages of t he  fa thers  alone in correla t ion wi th  t he  
IQ of the  chi ldren yie lded an r = 0.076 which corresponds  
to tile error p robab i l i t y  (P) or 50%! For  ZI alone we 
ob ta ined :  r = 0.220, P = 4%, while for Zm alone the  
result  was r = 0.158 and  the  P would t h e n  be 15%. 

This suggests  the  a t t e m p t  to  assign to  the  th ree  ages 
considered d i f ferent  weights ,  and to  take  the  correspond-  
ing weigh ted  mean.  I t  is t h e n  par t i cu la r ly  in teres t ing  
t h a t  it  t u rns  out  t h a t  the  weigh t  of t he  fa ther  ought  to 
be t aken  as r a the r  smaller  t h a n  those of b o t h  grand-  
fathers.  If  we assign to the  ages of the  father ,  of the  
p a t e rn a l  g r and fa the r  and  of the  ma te rna l  g randfa the r  
respect ive ly  t he  weigh ts  1, 3 and 2, and s t u d y  the  
cor responding  mean  value in the r ank  corre la t ion wi th  the  
IQ, we ob ta in  r = 0.233 which  corresponds  to a P of less 
t h a n  3%. 

F u r t h e r m o r e  we have  also carried t h ro u g h  the  compu ta -  
t ions of o ther  age combina t ions  in the i r  correla t ion to  the  
IQ. In  the  Table I I I  we collect all r values ob ta ined  ill 
th is  way  wi th  the  cor responding  error  probabi l i t ies  P,  
ordered according to P .  

In  order  to mee t  the  possible  objec t ions  t h a t  the  
correlat ion which  we found m a y  be caused mainly  by  

77-89 107.3 30 
90-104 110.1 43 
>105 113.6 14 
Total 87 

Table II. 

IQ Average of the No. of Average of the 
paternal trinomials testees maternal trinomials 

90- 99 90.2 11 77.6 
100-109.5 91.9 33 85.1 
110-119 98.0 30 86.9 
120-126 100.5 13 84.5 
Total 87 

s ADELE JUDA, H6chstbegabung. Ihre Erbverh/iltnisse sowie ihre Be- 
ziehungen zu psyehisehen Anomalien (Urban and Sehwarzenberg, 
Mtinehen 1953). I am very grateful to Dr. reed. habil. E. ZERBIN- 
R~DI~ as she made it possible for me to consult the complete field 
material of ADEL~ J~DA, including the genealogical tables. 

9 Neue Deutsche Biographie. Herausgegeben von der Historisehen 
Kommission bei der Bayerischen Akademie der Wissensehaften 
(Duneker & Humblot, Berlin 1955 and 1959), vol. II and IV. 

10 j .  ALEKSACHIN and A. TKATSCHENKO, Literaturnaja Gaseta d8, 
Nov. 29 (1972). 

11 HERMANN ARNOLD, Die Neumiihler. Beschreibung einer sozial iso- 
tierten Bev6Ikerungsgruppe, in Mitteitungen der Pollichia (t967), 
3. Reihe, vol. 4. 

12 I am particularly grateful to Professor H. ARNOLD for his field 
material in connection with this investigation. 

18 Hans W. JORGENS, Asozialiti~t als biologisches und sozialbiologisches 
Problem (Enke Verlag, Stuttgart 1961), p. 56. 

14 Assisted by HANS BEAT K6HL. 
16 HA~S JrTROEN EYSE~CK, Intelligenztest, aus dem Englischen iiber- 

tragen yon ]~DELGARD STOHR. Ftir die deutsche Ausgabe neu stan- 
dardisiert und eingeriehtet yon G~D ST6HR (Rowohlt, Hamburg 
1972), test No. VII. 

16 W. J. CONOVER, Practical Non-Parametric Statistics (Wiley, New 
York 1971), p. 245-249, 390. 
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t h e  soc ia l  c l a s s  o f  t h e  f a t h e r s ,  o r  o n  t h e  b i r t h  o r d e r  of  t h e  
t e s t e e s ,  we  s t u d i e d  a l so  t h e  soc ia l  s t a t u s  of  t h e  f a t h e r  a s  
wel l  a s  t h e  b i r t h  o r d e r  of  t h e  t e s t e e s  17 in  c o r r e l a t i o n  w i t h  
t h e  4 d i i f e r e n t  IQ  l eve l s  a l r e a d y  u s e d  in  t h e  T a b l e  I I .  

I n  t h i s  w a y  we  o b t a i n e d  t h e  r e s u l t s  o f  T a b l e s  I V  a n d  V. 
T h e  s t a t i s t i c a l  c h e c k  w i t h  t h e  ~2 t e s t  ~0 of  T a b l e  I V  s h o w s  
t h a t  t h e  ~2 v a l u e  (2.6) l ies  u n d e r  t h e  c r i t i c a l  ~2 v a l u e  
(5.99) o n  a s s u m p t i o n  of  t h e  e r r o r  p r o b a b i l i t y  5 % ,  so  
t h a t  in  t h i s  c a se  t h e r e  is  n o  s i g n i f i c a n c e  w i t h  r e s p e c t  to  
t h e  soc ia l  s t a t u s  o f  t h e  f a t h e r .  

I n  t h e  T a b l e  V t h e  ~2 22 s h o w s  in  a s s u m p t i o n  o f  P = 5 %  
t h e  nz v a l u e  (8.54) l ies  u n d e r  t h e  c r i t i c a l  nz v a l u e  (12.6), so  
t h a t  t h e  h y p o t h e s i s  o f  a c o r r e l a t i o n  b e t w e e n  t h e  b i r t h  
o r d e r  a n d  t h e  e n d o w m e n t  m u s t  b e  c o n s i d e r e d  as  n o t  
s i g n i f i c a n t .  

Table III. 

Combination of the age indices r-Value Error 
probability (%) 

Age of the father 0.076 50 
Age of the mother  0.090 41 
Max (F. Zs, Zm) 0.110 33 

Max (F, Z~) 0.120 27 

Binomial: F + Z m  0.142 20 

Maternal trinomial S,,, 0.145 18 

Zm 0.158 15 

Binomial: F-t-max (Ze, Zm) 0.179 10 

Binomial: F + Z s  0.206 6 

Binomial: ZI+Zm 0.210 6 
ZI 0.220 4 

Paternal trinomial: Sf 0.223 4 
Mean value corresponding to the 0.233 3 

weights 1 of F, 3 of ZI and 2 of Z,~ 

Table IV. 

IQ Social class of the father 18 No. 
1 2 3 4 of testees 

90- 99 1 1 5 4 11 
100-109.5 4 3 6 18+219 33 

110-119 1 3 14 12 30 

120-126 1 3 4 5 13 
Total 7 10 29 41 87 

3. D i s c u s s i o n  o/ results .  T h e  a b o v e  c o m p u t a t i o n s  
p r o v e  a d e f i n i t e  t e n d e n c y  for  t h e  r a n k  c o r r e l a t i o n  of  t h e  
e n d o w m e n t  w i t h  t h e  p a t e r n a l  t r i n o m i a l  i n d e x .  F u r t h e r -  
m o r e  t h e y  a p p e a r  a l so  to  c o n f i r m  t h e  o b s e r v a t i o n  m e n -  
t i o n e d  a b o v e  t h a t  a d e f i n i t e  c h a n g e  ill t h e  s o c i a l  s t a t u s  
b e c o m e s  e v i d e n t  m a i n l y  a f t e r  t w o  g e n e r a t i o n s ,  s i n c e  t h e  
w e i g h t  w h i c h  h a s  to  be  a s s i g n e d  t o  t h e  p a t e r n a l  g r a n d -  
f a t h e r  is u n e x p e c t e d l y  la rge .  T h e  a g e  of  t h e  g r a n d f a t h e r  
a l o n e  h a s  a r a n k  c o r r e l a t i o n  w i t h  t h e  e n d o w m e n t  of  t h e  
c h i l d  t h a t  is  a l r e a d y  s i g n i f i c a n t  w i t h  a n  e r ro r  p r o b a b i l i t y  
of  4 % .  T h i s  f a c t  s p e a k s  a l so  a g a i n s t  t h e  h y p o t h e s i s  o f  t h e  
s t r o n g  i n t e r d e p e n d e n c e  of  t h e  e n d o w m e n t  w i t h  t h e  
e n v i r o n m e n t ,  s i n c e  t h e  f a t h e r  a l o n e  a p p e a r s  t o  p l a y  o n l y  
a l e s s e r  r61e, a g a i n s t  a l l  e x p e c t a t i o n s .  

H o w e v e r ,  t h e  s o u r c e s  of  e r r o r  a r e  o f  c o u r s e  r a t h e r  l a rge .  
F o r  i n s t a n c e ,  we  h a d  t o  u s e  i n  o u r  s t u d y  t h e  w e l l - k n o w n  
f o r m u l a t i o n  of t h e  R o m a n  l a w :  ' P a t e r  e s t  q u e m  n u p t i a e  
d e m o n s t r a b a n t ' ,  w h i l e  t h e  o t h e r  R o m a n  s e n t e n c e  ' P a t e r  
s e m p e r  i n c e r t u s  e s t '  h a d  t o  be  le f t  a s ide .  F u r t h e r ,  t h e r e  
m a y  be  s o m e  p r o b a b i l i t y  of  fa l se  d a t a  a b o u t  t h e  a g e s  of  
t h e  g r a n d f a t h e r s .  

4. F u t u r e  s tudies .  W e  i n t e n d  t o  p u r s u e  t h e  c o r r e l a t i o n ,  
w h i c h  we  b e l i e v e  t o  h a v e  p r o v e d  r a t h e r  p r o b a b l e ,  a l so  in  
o t h e r  d i r e c t i o n s  s i n c e  t h i s  p o i n t  of  v i e w  m a y  be  of  c o n -  
s e q u e n c e  in  t h e  i n v e s t i g a t i o n  of  e t h n i c  a n d  soc ia l  g r o u p s  as  
wel l  a s  of  d i f f e r e n t  r e l i g i o u s l y  d i s t i n c t  c o m m u n i t i e s .  F o r  
t h e  T h e o r y  o f  E v o l u t i o n  too ,  t h e r e  m a y  be  s o m e  r e l e v a n c e .  

F u r t h e r m o r e ,  i t  w o u l d  be  o f  g e n e r a l  i n t e r e s t  t o  i n i t i a t e  
a c o r r e s p o n d i n g  s e r i e s ~ o f  t e s t s  w i t h  a n i m a l s ,  s i n c e  in  

1~ I owe this observation to Prof. F. VOGEL, Humangenetisches Insti- 
rut der Universitfff Heidelberg. 

is The assignment of the parents to the social class was taken using 
~OREIS JANOWlTZ' article Soziale Schichtung und Mobilitiit in 
Westdeutschland, in KSlner Z. ftir Soziologie und Sozialpyschologie, 
1958, p. 36. The numbers 1 to 4 in the table signify: 1, the lower 
status of the lower class; 2, the upper status of the lower class; 3, 
the lower s tatus of the middle class; 4, the upper s tatus of the mid- 
dle class. 

19 The numbers 18+2  have the following significance: We had 18 
fathers who definitely belonged to the upper middle class , further 
1 father with social s tatus above 4 and another whose sociM status 
could not be determined. 

20 1RRNA WEBER, Grundriss der biologischen Statistik, 7th edn. (VEB 
Gustav Fischer, Jena 1972), p. 624. In this computation of the IQ 
values, the 1st and the 2rid line as well as the 3rd and the 4th line 
were taken together; the 1st and 2nd columns corresponding to the 
social classes 1 and 2 were collected into 1 column, since the sample 
sizes are relatively small. 

91 In this table we characterize the birth order of the testees in their 
families with the fraction rain if it  is the mth child in a family of n 
children. 

22 ]~RNA WEBER, Grundriss der biologischen Statistik, 7th edn. (VEB 
Gustav Fischer, Jena 1972), p. 515. In this computation the col- 
umns  corresponding to 3/3, 3/4 and 4/4 were collected into 1 col- 
umn. 

Table V. 

IQ Birth order of the testees in the family 91 

1/1 1[2 113 1/4 115 2/2 2/3 2/4 3/3 3[4 4/4 

No. of testees 

90- 99 2 1 1 2 2 3 
100-109.5 7 8 5 4 4 2 1 

110-119 7 7 1 9 1 2 

120-126 2 2 2 4 2 1 
Total 18 18 8 4 1 19 5 3 6 

11 
33 

30 
13 

87 
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t h i s  case t he  use of t he  d i scu tab le  IQ, w h i c h  is f ina l ly  
r a t h e r  sub jec t ive ly  defined,  can  be  rep laced  b y  m u c h  
more  precisely f o r m u l a t e d  d a t a  in  t he  l a b y r i n t h  exper i -  
men t s .  The  sequence  of t he  genera t ions  can  also be  
t h o r o u g h l y  checked  in th i s  case. But ,  in  t he  f i r s t  ins tance ,  
i t  would be p a r t i c u l a r l y  i m p o r t a n t  to  ca r ry  ou t  fu tu re  
i nves t iga t ions  on  a cons ide rab ly  la rger  sample  of persons.  

5. Final remark. I t  is h a r d l y  necessa ry  to  emphas ize  
t h a t  our  f ind ings  are on ly  concerned  w i t h  cor re la t ion  and  
t h e  overa l l  s i tua t ion ,  b u t  say  n o t h i n g  w h a t e v e r  a b o u t  t he  
'm ik ro -caused '  backg r ound ,  w h i c h  o u g h t  to  be  inves t iga t -  
ed  b y  biological  me thods .  

die Al te r  der  V/~ter u n t e r  30 n u r  in  wen ige r  als 20~o 
aller  F~Llle u n d  zugleich <~Dreierzahlen ~> u n t e r  90 in  wen ige r  
als 5~ al ler  F~lle  v o r k o m m e n .  Die  Hypo these ,  dass  
a l l geme in  der  IQ i m  D u r c h s c h n i t t  m o n o t o n  m i t  der  
,Dreierzahl~> w/~chst, wurde  a n  e iner  G r u p p e  yon  87 
Schi i lern  e ines  G y m n a s i u m s  ge tes t e t  u n d  d u r c h  den  
, S p e a r m a n  r a n k  cor re la t ion  test>> als s i gn i f i kan t  m i t  der  
F e h l e r w a h r s c h e i n l i c h k e i t  u n t e r  4~o nachgewiesen .  E h e r  
une rwar t e t ,  s che in t  das  Al t e r  des vS, t e r l i c h e n  Grossva te r s  
s tg rkeres  Gewich t  zu h a b e n  als das  des Ie ib l ichen  Vaters .  
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Zusammen/assung. Zur  Erh~Lrtung der  oft  f o rmu l i e r t en  
V e r m u t u n g ,  dass  h o c h b e g a b t e  K i n d e r  meis tens  yon  
Alteren E l t e r n  a b s t a m m e n ,  wurde  eine Serie yon  U n t e r -  
s u c h u n g e n  durchgef f ih r t  a n  ve r sch i eden  z u s a m m e n -  
ges te l l ten  L is ten  h e r v o r r a g e n d e r  Pe rs6n l i chke i t en .  Dabe i  
s te l l te  s ich als wer tvo l l  heraus ,  n e b e n  d e m  Al te r  des 
V a t e r s  a u c h  die Al t e r  der  be iden  Grossv~te r  he r anzu -  
z iehen  u n d  die S u m m e  dieser  3 Alter ,  die , v~ te r l i che  
Dreierzahb> zu benu tzen .  I m  R e s u l t a t  e rg ib t  sich, dass  

CH-6932 Biogno di Bveganzona (Switzerland), 
3 January 197d. 

~3 I should like to express my gratitude to Professor EDUARD BAT- 
SCHELET, Biomathematisehes Institut der Universitiit Zfirich, and 
Professor ALEXANDER M. OSTROWSKI, Mathematisehes Institut der 
Universit/it Basel, who both helped me in a very kind way with 
the significance computations and made many useful observations. 

P R O  E X P E R I M E N T i S  

A n  I m p r o v e d  G i e m s a  C - B a n d i n g  P r o c e d u r e  for  P lant  C h r o m o s o m e s  

The  Giemsa  b a n d i n g  t echn iques  t h a t  h a v e  been  develop-  
ed for a n i m a l  a n d  h u m a n  ch r om os om es  are in  genera l  
no t  d i rec t ly  app l icab le  to  p lan t s .  I n  t he  fo rmer  sys t ems  
t h e y  m a d e  possible  t he  recogn i t ion  of c o n s t i t u t i v e  he te ro-  
c h r o m a t i n  (C-banding)  as well  as a l lowing a d i s c r imina t i on  
be tween  o the r  c h r o m o s o m e  regions  (G-banding) .  I n  
some m o n o c o t y l e d o n o u s  p l a n t  species of t he  genera  
Trillium and  Fritillaria, a s imple  m e t h o d  cons i s t ing  of 
4 s teps  has  been  deve loped  for t he  p re fe ren t i a l  s t a in ing  
of h e t e r o c h r o m a t i n  1. However ,  t h i s  t e c h n i q u e  gave  
v a r i a b l e  resu l t s  or fai led w h e n  appl ied  to o the r  species, 
such  as Vicia [aba or Pisum sativum. 

A m e t h o d  ha s  now been  deve loped  wh ich  is an  impro-  
v e m e n t  on  t h e  ear l ier  t e c h n i q u e  and  adds  as a n  essent ia l  
s tage a p r e t r e a t m e n t  of t he  p r e p a r a t i o n s  w i t h  h o t  b a r i u m  
hydrox ide .  This  s tep  has  been  i n t r o d u c e d  in a m e t h o d  for 
d e m o n s t r a t i n g  h u m a n  cen t romer i c  h e t e r o c h r o m a t i n  3. The  
new  procedure  was t e s t ed  w i t h  pea  a n d  rye  and  t h e n  
successful ly  app l ied  to Anemone a n d  Hepatica s . 

Colchicine p r e t r e a t e d  roo t  t ip s  were employed  a n d  
severa l  alcoholic  f ixa t ives  c o m m o n l y  used for p l a n t  
c h r o m o s o m e s  4 were found  to  be  c o m p a t i b l e  w i t h  Giemsa  
C-band ing .  F ixed  roo t  t i p  m e r i s t e m s  were p laced  in 45% 
acet ic  acid on  a sl ide p rev ious ly  coa ted  w i t h  a t h i n  l ayer  
of I-IAIJI~T'S adhes ive  dr ied  w i t h  e t h a n o l  5. ' S u b b i n g '  w i t h  
tlAUPT'S adhes ive  is super ior  to  a lbumen-g lyce r ine  because  
t h e r e  is less m a t e r i a l  loss d u r i n g  s u b s e q u e n t  s teps.  R o o t  
t i p  mer i s t ems  were c rushed  and  d ispersed  in to  a v e r y  
f ine  suspens ion  a n d  squashed  in 450/0 acet ic  acid, app ly ing  
gen t le  h e a t  to  t he  slide. The  covers l ip  was  pr i sed  off us ing  
t h e  d ry  ice m e t h o d  or l iqu id  n i t rogen .  T he  slide was 
p l u n g e d  in to  2 changes  of 90~o e t h a n o l  fol lowed b y  two 
changes  of abso lu te  e t h a n o l  p r io r  to  a i r  dry ing.  P repa ra -  
t i ons  were  t h e n  usua l ly  s to red  for a d a y  or more  a t  r oom 
t e m p e r a t u r e .  Fo r  p r e t r e a t m e n t ,  sl ides were pIaced in a 
r idged  copl in  j a r  in  a w a t e r b a t h  a n d  a f reshly  p r e p a r e d  
p r e w a r m e d  aqueous  so lu t ion  of b a r i u m  h y d r o x i d e  was 
added.  O p t i m a l  b a r i u m  h y d r o x i d e  c o n c e n t r a t i o n  a n d  
t e m p e r a t u r e  were d e t e r m i n e d  in a p r e l i m i n a r y  exper i -  
m e n t ;  i n c u b a t i o n  t i m e  was  va r i ed  on ly  w i t h i n  t h e  r ange  

of 10 to  20 rain.  The  a lka l i  t r e a t m e n t  was  s topped  b y  
add ing  dis t i l led w a t e r  to  t he  copl in  j a r  so t h a t  t he  sk in  of 
BaCO~ wh ich  h a d  fo rmed  was w a s h e d  away.  Af te r  t ho r -  
ough  r ins ing  w i t h  dis t i l led  water ,  p r e p a r a t i o n s  were t h e n  
i n c u b a t e d  a t  65 ~ for 1-2 h, or in  a few ins t ances  over-  
n igh t ,  in  2 •  (0.3 M NaC1 plus  0.03 M t r i s o d i u m  
c i t ra te ,  p H  7.0). P r e p a r a t i o n s  were w a s h e d  br ief ly  w i t h  
d is t i l led  w a t e r  a n d  s t a ined  ill buf fe red  Giemsa  (G. T. 
Gur r ' s  R66 ' i m p r o v e d '  s tock  so lu t ion  d i lu ted  a b o u t  50 • 
w i t h  M/15 S6rensen  p h o s p h a t e  buffer ,  p H  6.9). P rec ip i t a t -  
ed s t a in  on  t he  squashes  is la rgely  avo ided  b y  t i l t i ng  t he  
s t a in ing  j a r  so t h a t  t he  p r e p a r a t i o n  is on  t he  unde r s ide  of 
t he  slide. S t a in ing  was r e p e a t e d l y  m o n i t o r e d ;  t he  t i m e  
requ i red  for o p t i m u m  di f fe ren t ia l  s t a in ing  va r i ed  wide ly  
be tween  p repa ra t ions .  F ine  de ta i l  was  of ten  be s t  seen 
in s lowly deve lop ing  p r e p a r a t i o n s  w h i c h  were lef t  in  s t a in  
overn igh t .  Las t ly  p r e p a r a t i o n s  were r insed  w i t h  dis t i l led  
water ,  a i r  dr ied  a n d  m o u n t e d  d i rec t ly  in  D e P e X  (G. T. 
GIJRR; Searle Scient if ic  Services,  H i g h  W y c o m b e ,  Bucks. ,  
Eng land ) .  

Two m a i n  diff icul t ies  ar ise  in  us ing  t h e  G iemsa  C- 
b a n d i n g  t e c h n i q u e  on  p lan t s .  Fi rs t ly ,  a m e t h o d  of f ixa-  
t i on  a n d  p r e p a r a t i o n  has  to  be  found  w h i c h  yields  
cy to logica l ly  accep tab le  c h r o m o s o m e  f igures  a n d  wh ich  
is c o m p a t i b l e  w i t h  t h e  s u b s e q u e n t  G iemsa  procedure .  
Secondly,  modi f i ca t ions  of t h e  k n o w n  Giemsa  t e c h n i q u e s  
m a y  h a v e  to  be  devised  to  t a k e  in to  accoun t  t h e  p rop-  
er t ies  of t he  p a r t i c u l a r  p l a n t  used a n d  t he  cond i t ions  
c rea ted  b y  t he  f i x a t i o n / p r e p a r a t i o n  m e t h o d  employed .  

Direc t  p r e p a r a t i o n  of f ixed  roo t  t ip s  as c o n v e n t i o n a l  
45~o acet ic  acid squashes  6 led to  good c h r o m o s o m e  

x I). SCHWEIZER, Chromosoma d0, 307 (1973). 
A. T. SUMNER, Expl. Cell Res. 75, 304 (1972). 

3 G. g. MARKS and D. SCHWEIZER, Chromosoma 4Z, 405 (1974). 
4 C. D. DARLINGTOW and L. F. LA COUR, The Handling o] Chromo- 

somes, 5th edn. (Allen & Unwin, London 1969), p. 145. 
5 A. W. HAUP% Stain Techn. 5, 97 (1930). 
6 T. CASPERSSON, L. ZECH, E. J. MODEST, G. E. FOLEY, U. WAGH 

and E. SIgONSSON, Expl Cell Res. 58, 128 (1969). 


