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P R O  57ATURA I N T E G R A  

E d i t o r ' s  note .  U n d e r  t he  t i t l e  of ' P ro  57atura I n t e g r a ' ,  pape r s  on  f u n d a m e n t a l  research  in t h e  field of b i n - p r o t e c t i o n  
will appear .  Over -popu la t ion ,  u n d e r - n u t r i t i o n  a n d  changes  in e n v i r o n m e n t  h a v e  led to  ecological  d i s t u rbances  in  t h e  
ba l ance  of N a t u r e  wh ich  t h r e a t e n  t h e  ex is tence  of m a n k i n d .  Man  is faced w i t h  u n c e r t a i n t y  t h r o u g h  t he  changes  in 
his  e n v i r o n m e n t .  Th i s  m o s t  cr i t ica l  crisis can  on ly  be  over -come b y  a socie ty  wh ich  has  t he  will  to  ca r ry  ou t  a bio-  
phy l ax i s  wh ich  is scient i f ical ly  founded,  ecologico-economical ly  co -o rd ina ted  a n d  b iopol i t i ca l ly  responsible .  H . M .  
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W h y  must  nature be conserved ? 

The  u r g e n t  necess i ty  to  conserve  na tu re ,  t he  env i ron-  
m e n t  of p lan t s ,  an i m a l s  a n d  man ,  is now  fel t  b y  an  
increas ing  n u m b e r  of people  1,3. The  p roc lama t ion ,  b y  t he  
Counci l  of Europe ,  of 1970 as t h e  E u r o p e a n  Cons e rva t i on  
Year ,  is g r ea t ly  c o n t r i b u t i n g  to  a w a k e n i n g  publ ic  in t e res t  
in  conse rva t i on  p rob l ems  a n d  to  s t i m u l a t i n g  env i ron-  
m e n t a l  e d u c a t i o n  3 on  a n  ecological and  in t e rd i sc ip l ina ry  
basis.  

The  p a p e r s  wh ich  will be  p u b l i s h e d  u n d e r  t he  h e a d i n g  
'P ro  N a t u r a  I n t e g r a '  ~ in  th i s  J o u r n a l  are i n t e n d e d  to  sup-  
po r t  t h e  ac t ion  of t he  Counci l  of Europe .  W e  are g rea t ly  
i n d e b t e d  to  Professor  H. MISLIN for  consec ra t ing  con- 
s iderable  space w i t h i n  Experientia to  ar t ic les  r e l a t i ng  to  
our  e n v i r o n m e n t a l  p r o b l e m ;  for a n  ecological  a n d  bin- 
pol i t ica l  a p p r o a c h  to  n a t u r e  m i g h t  now  be  needed  m u c h  
more  u r g e n t l y  t h a n  t he  ones w i t h  w h i c h  m a n y  l a b o r a t o r y  
sc ien t i s t s  are  famil iar .  

The  b a t t l e  aga ins t  a f u r t h e r  de t e r io ra t ion  of n a t u r e  will 
h a v e  to  be  fough t  on  d i f fe ren t  f ron t s  s imul taneous ly .  On 
one h a n d ,  re l iable  i n f o r m a t i o n  a b o u t  po l lu t ion  a n d  de- 
s t r u c t i o n  of n a t u r a l  c o m m u n i t i e s  or  s ingle species will  h a v e  
to  be  diffused.  On t he  o the r  h a n d ,  ac t ions  to  ensure  unde r -  
s t and ing ,  conse rva t i on  a n d  r a t i o n a l  m a n a g e m e n t  of 
n a t u r e  will h a v e  to be  p romoted .  F i r s t  of all, however ,  i t  
m u s t  be  real ized t h a t  t h e  u n c o n t e s t e d  wor ldwide  necess i ty  
of p r o t e c t i n g  n a t u r e  aga ins t  m a n  is t h e  o u t c o m e  of a 
disturbed relationship between the human population and its 
environment. This  r e l a t ionsh ip  is d i s t u r b e d  on  all eco- 
logical  plane,  t h e  dem ogr aph i ca l l y  exp lod ing  h u m a n  popu-  
l a t ion  be ing  o n  t he  p o i n t  of ou tg rowing  t h e  p roduc t ive ,  
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decompos ing  a n d  o t h e r  capac i t ies  of t he  biosphere .  I t  is, 
however ,  also d i s t u r b e d  on  a more  in te l l ec tua l  a n d  cul- 
t u r a l  level  in  so far  as, owing to  u rban iza t ion ,  more  a n d  
more  people  are  loosing con t ac t s  w i t h  n a t u r e  a n d  t h e  
feeling of d e p e n d i n g  upon  it. This  t e n d e n c y  is g rea t ly  en- 
h a n c e d  b y  our  h igh ly  soph i s t i ca t ed  educat ion .  Is  i t  
su rpr i s ing  t h a t  u n d e r  such c i r cums tances  the  r ep re sen t a -  
t ives  of our  i n sa t i ab le  and  e x p a n d i n g  economy are u n a b l e  
to  u n d e r s t a n d  t h a t  i t s  p lan t s ,  was tes  and  res idues  are  
a m o n g  t h e  p r inc ipa l  agen ts  t h a t  endange r  t he  basis  of 
t h e i r  own  exis tence  ? A t h o r o u g h  analys is  of t h e  fac tors  
wh ich  led a n d  sti l l  lead to  such  deep d i s t u rbances  b e t w e e n  
m a n  a n d  n a t u r e  will t h u s  s u b s t a n t i a l l y  c o n t r i b u t e  to  i t s  
conse rva t ion .  

I n  th i s  ar t ic le  a n  a t t e m p t  is m a d e  to t race  b a c k  t h e  
d e m o g r a p h i c  and  economic  explosions,  and  t h e  difficul-  
t ies  in  con t ro l l ing  t h e m ,  to  a fai lure  in  our  t r a d i t i o n a l  
educa t i ona l  a ims,  based  on  un rea l i s t i c  concep ts  of cu l tu re  
a n d  h u m a n i s m ,  and  of n a t u r e  as well. B u t  let  us f i rs t  look 
a t  t he  p o p u l a t i o n  p rob lem.  

The exploding human population 

I n  t he  course of t h i s  yea r  t he  h u m a n  p o p u l a t i o n  will  
exceed t h e  n u m b e r  of 3.6 mil l iards .  I t s  a n n u a l  r a t e  of 
increase  is now 1.9% 5. This  means  t h a t  t he  wor ld  popu la -  
t i on  is g rowing  b y  68 mi l l ion  persons  pe r  year,  b y  190,000 
pe r sons  pe r  day  or b y  2 pe r sons  pe r  second!  An  a n n u a l  
r a t e  of increase  of 1.9% also m e a n s  t h a t  the  n u m b e r  of 
people  will  h a v e  doub led  ill 37 years.  

Th i s  increase  is c e r t a in ly  t h e  mos t  d r a m a t i c  one ever  
exper ienced  b y  man .  570 d o u b t  , t h e  h u m a n  and  even  pre-  
h u m a n  popu la t i ons  p r o b a b l y  neve r  ceased to  grow ~-8 
since tools,  fire, and,  du r ing  t he  p a s t  10,000 years,  agricul-  
t u r e  a n d  deve lop ing  t echno logy  b r o u g h t  a b o u t  ecological  
cond i t ions  u n d e r  wh ich  life e x p e c t a n c y  b e c a m e  s tead i ly  
higher .  F igure  1 shows t h a t  du r ing  more  t h a n  t he  f i r s t  
ha l f  of our  Chr i s t i an  era  t he  wor ld  p o p u l a t i o n  was sti l l  
g rowing  slowly. I t  needed  more  t h a n  16 cen tu r ies  to  
doub le  itself.  F r o m  t h a t  t i m e  on, however ,  t he  increase  
b e c a m e  more  a n d  more  rapid .  The  second doub l ing  was  
ach ieved  a f t e r  2 centur ies ,  t h e  t h i r d  a f te r  80 years  and,  
accord ing  to  t he  wor ld  p o p u l a t i o n  p rospec t s  of t h e  
U n i t e d  N a t i o n s  9 t he  f o u r t h  doub l ing  will h a v e  t a k e n  
place a f t e r  45 years ,  t h a t  is a r o u n d  t h e  yea r  1975. Fo r  t h e  
yea r  2000, n u m b e r s  r ang ing  f rom 5.5 (low es t imate)  to  7 
mi l l i a rds  (high es t imate )  can  be  foreseen. 

What  caused world population to grow so rapidly ? 

The  dens i t y  of  a p o p u l a t i o n  of organisms,  h a r m o n i o u s l y  
i n t e g r a t e d  w i t h i n  t h e  b io t ic  c o m m u n i t i e s  of i t s  env i ron-  
m e n t ,  n o r m a l l y  r e m a i n s  c o n s t a n t  or f l uc tua t e s  a r o u n d  a 
m e a n  value .  This  is ach ieved  b y  ecological m e c h a n i s m s  of 
r egu la t ion  10-16, a m o n g s t  wh ich  a l imi ted  supp ly  of food 
a n d  p r e d a t i o n  or p a r a s i t i s m  p l ay  a p r e d o m i n a n t  role. Be-  
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hav ioura l ,  physiological  and  evo l u t i ona r y  reac t ions  of t he  
popu la t ion ,  l ike for example  t e r r i to r i a l  behav iou r ,  are, 
however ,  j u s t  as i m p o r t a n t  as the  ecosystem-speci f ic  
fac tors  l~, ~6. 

The  j o i n t  ac t ion  of all these  r egu la t ing  forces usua l ly  
resu l t s  in  a n  a l m o s t  per fec t  equ i l ib r ium b e t w e e n  b i r t h  
r a t e  a n d  d e a t h  r a t e  w i t h i n  t he  popu la t ion .  I n  t he  case of 
local  h u m a n  or a n i m a l  demes  ~7, i m m i g r a t i o n  or emigra-  
t i on  m a y  also qu i te  sens ib ly  af fec t  t he i r  dens i t y  a n d  g rowth  
ra te .  The  ra t io  be t w een  n a t a l i t y  and  m o r t a l i t y  is, how- 
ever,  t h e  on ly  decis ive fac to r  a f fec t ing  m a i n t e n a n c e ,  in- 
crease or  decrease  of t he  wor ld  popu la t ion .  I n  o rder  to  
u n d e r s t a n d  t h e  p h e n o m e n o n  of i ts  acce le ra ted  g rowth ,  we 
the re Iore  h a v e  to  sea rch  for fac tors  l iable  to  m o d i f y  t h i s  
rat io.  

The re  is general  a g r e e m e n t  t h a t  a decl ine of t he  d e a t h  
rate ,  a n d  no t  increased fer t i l i ty ,  is t he  or igin of our  popu-  
l a t ion  p r o b l e m  ~,6,7'~4,18. The  acce le ra t ion  of p o p u l a t i o n  
g r o w t h  coincides w i t h  t he  i ndus t r i a l  r e v o l u t i o n  of t h e  
18 th  a n d  19 th  cen tu r ies  (Figure 1), du r ing  a n d  since wh ich  
t i m e  cons iderab le  progress  was ach ieved  in t he  d o m a i n s  
of food p roduc t ion ,  hygiene,  t r anspo r t ,  science, i n d u s t r y  
and  medic ine .  All these  advances  c o n t r i b u t e d  to lower t h e  
d e a t h  r a t e  of man,  pa r t i cu l a r ly  of chi ldren,  b y  ra is ing  t he  
d u r a t i o n  of life. 

I n  t h e  developed or industr ia l ized  countries of N o r t h e r n  
E u r o p e  (Figure  2), t he  decl ine of t he  d e a t h  r a t e  set  in  to-  
wa rds  t h e  end  of t h e  18th  c e n t u r y ;  i t  is s t i l l  going on  to-  
day,  as shown b y  a con t inued  increase  of t h e  e x p e c t a t i o n  
of life (Table  I). D u r i n g  m o s t  of t he  19th  cen tu ry ,  t he  b i r t h  
r a t e  r e m a i n e d  fai r ly  cons t an t .  As a resu l t  of this ,  t h e  dif- 
ference be tween  n a t a l i t y  and  m o r t a l i t y ,  t he  excess of 
b i r t h s  over  dea ths  or the  r a t e  of n a t u r a l  increase,  b e c a m e  
g radua l ly  la rger :  t he  p o p u l a t i o n  grew more  a n d  more  
rapidly ,  unt i l ,  a t  t he  end  of t he  19th  cen tu ry ,  t he  b i r t h  
r a t e  b e g a n  to  drop  as well. T he  excess of b i r t h s  was t h u s  
aga in  reduced,  and  t o d a y  the  r a t e  of n a t u r a l  increase  of 
mos t  t echnolog ica l ly  deve loped  count r ies  lies below 1% 
(Table II) W h a t  caused  th i s  r educ t ion  of t he  b i r t h  r a t e  ? 
W e  know t h a t  t owards  the  end  of t he  19 th  c e n t u r y  
m e t h o d s  of b i r t h  con t ro l  were used by  an  increas ing  num-  
ber  of couples  w i th in  mos t  E u r o p e a n  count r ies .  The re  are 
no d o u b t  m a n y  reasons  t h a t  caused  people  to  l imi t  spon-  
t aneous ly  t he  n u m b e r  of t he i r  chi ldren.  A m o n g  these  
reasons  we m a y  m e n t i o n  u rban i za t i on ,  a h igher  level  of 
educa t ion ,  w e a l t h  and  lower i n f a n t  mor t a l i t y .  I n  a n y  case, 
owing to  f ami ly  p lann ing ,  t h e  indus t r i a l i zed  coun t r i es  
m a n a g e d  e v e n t u a l l y  to  control ,  a t  l eas t  pa r t ly ,  t he i r  
d e m o g r a p h i c  explosion.  

The  s i tua t ion  is v e r y  d i f fe ren t  and  m o s t  cr i t ica l  in 
developing countries. There,  a sha rp  d rop  of m o r t a l i t y  set  
in on ly  r ecen t ly  as a r e su l t  of co loniza t ion  and  above  all 
of t he  medica l  and  technolog ica l  he lp  g r a n t e d  to  t h e m  
af te r  t he  Second W o r l d  War .  W i t h i n  a few decades,  t he  
d e a t h  r a t e  fell to  a level  wh ich  t he  deve loped  coun t r i e s  
h a d  r eached  only  a f te r  2 cen tu r ies  of economico-sc ien t i f ic  
deve lopmen t .  Since n a t a l i t y  was  h a r d l y  reduced,  t he  
excess of b i r t h s  or t he  a n n u a l  r a t e  of n a t u r a l  increase  
b e c a m e  ex t r eme ly  h i g h  a n d  lies now a r o u n d  an  average  of 
3% (Table  II) .  An  a n n u a l  r a t e  of increase  of 3% means ,  
however ,  t h a t  t he  n u m b e r  of people  will doub le  in 23 
years  ! 

The  p o p u l a t i o n  explosion,  released in deve lop ing  coun-  
t r ies  b y  in te r fe rence  f rom indus t r i a l  na t ions ,  accoun t s  for 
the  r e l a t ive ly  h igh  r a t e  of a n n u a l  increase  of t h e  wor ld  
popu la t ion ,  of which  t he  deve lop ing  coun t r i e s '  share  
comes  up  to 70% t o d a y t  W h o  knows  w h e t h e r  t he  g r o w t h  
of na t ions ,  in which  m o t i v a t i o n  for s p o n t a n e o u s  b i r t h  con- 
t ro l  is v i r t ua l l y  lacking,  can  still  be  b r o u g h t  u n d e r  
con t ro l  in  t i m e  ~", 2o ? 

Were the demographic explosion and  its repercussions 
/oreseen ? 

I n  sp i te  of t h e  f u n d a m e n t a l  dif ferences  ex i s t ing  be-  
tween  deve lop ing  a n d  indus t r i a l  countr ies ,  t he  demo-  
g raph ic  evo lu t ion  of b o t h  is t he  ou t come  of a n  i n t e r a c t i o n  
b e t w e e n  c iv i l iza t ion  a n d  biological  p h e n o m e n a  a t  t h e  
p o p u l a t i o n  level.  M a n k i n d  ha s  l ea rned  to  ac t  a r b i t r a r i l y  
u p o n  i ts  own  d e a t h  r a t e  a n d  b i r t h  r a t e  and  t h u s  to  escape 
f rom t h e  ecological  m e c h a n i s m s  of r egu la t ion  m e n t i o n e d  
above.  Moral  a n d  o t h e r  cons ide ra t ions  inc i t ed  us to  a i m  
above  all  a t  a r educ t i on  or mor t a l i t y ,  and  t h e r e  w e r e  pr  O- 
b a b l y  few who  t h e n  foresaw t h e  demograph ic ,  ecological,  
social, economic  a n d  pol i t ica l  repercuss ions  of t h e  hence -  
fo r th  d i s t u r b e d  equ i l i b r ium b e t w e e n  b i r t h  r a t e  a n d  d e a t h  
ra te .  The  resul t s  of t h i s  l ack  of fores ight  are all too  well- 
k n o w n  t o d a y  : In  deve lop ing  countr ies ,  economic  deve lop-  
m e n t  and  food p r o d u c t i o n  can  h a r d l y  keep in s tep  w i t h  
p o p u l a t i o n  g r o w t h  ~*, whence  h u n g e r  and  m a l n u t r i t i o n  22,~a, 
caus ing  widespread  a p a t h y ,  i l lness 24 a n d  mil l ions  of 
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Fig. 1. The increase of the world population during the Christian 
era. Dotted line at right according to high estimates of the UNO 9. 
Centre: more detailed graph for the last 50 years; note accelerated 
increase since about 1950 ; dotted line according to medium estimates 
of the UNO ~. 
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Fig. 2. The demographic evolution of an industrialized region (left) 
and a developing region (right). Ordinate: birth or death rate 
(number of events per year and per 1000 persons). 
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dea ths  each year,  and  an increasing lag of the  developing 
countr ies  beh ind  the  indust r ia l ized ones. This cr i t ical  
s i tua t ion  is still fu r ther  aggrava ted  by  an uneconomic  age 
s t ruc ture  of the  popula t ion ,  typ ica l  for rap id ly  growing 
na t ions  (e.g. Ind ia  w i th  41% of chi ldren under  the  age of 
15 and  56% of persons  aged 15 to 64; Sweden,  however ,  
w i th  only  21% of chi ldren under  the  age of 15 and  over  
66% of persons  aged 15 to  64. (Seeg,18,2s,26). 

In  indust r ia l  countries,  where  an economic explosion is 
npw superseding a slowing down demographic  one, pollu- 
t ion of air, water ,  soil and foodstuffs 1,~,~,8,27-29, noise, 
murde rous  t raff ic  and  o the r  consequences  of overcrowding 
or over- indus t r ia l iza t ion  have  become a p e r m a n e n t  
menace  to our hea l th  and  life. The progressive des t ruc t ion  
of the  few remain ing  na tu ra l  ecosys tems - ponds,  marshes ,  
forests,  etc. - for winn ing  agricul tural  land or bui lding 
sites lead to  a d i sappearance  of the  hab i t a t s  of numerous  
p lan t s  and  animals  and of grounds  bad ly  needed by  our- 
selves for recreat ion,  educa t ion  and research.  

There  is no doub t  t h a t  all these  calamit ies  were no t  
foreseen when  m a n  began  to  man ipu la t e  the  g rowth  ra te  
of his popula t ion  and  his env i ronment .  More alarming,  
however ,  is the  fact  t h a t  the  measures  t aken  to  f ight  
aga ins t  t h e m  suffer f rom a s imilar  lack of c i rcumspect ion  
as the  in te rven t ions  which  caused t h e m :  For  instance,  
m a n y  still c laim t h a t  t he  world popula t ion  p rob lem can be 
solved by  in tens i fy ing  food production3~ world popu-  
la t ion could t h e n  happ i ly  keep growing up to  50 mill iards 
or more  82,3~. As if a m i n i m u m  n u m b e r  of food calories 
were the  only r equ i remen t s  of m a n  I Are the  possibi l i ty  to  
dispose of our wastes,  t he  avai labi l i ty  of clean wa te r  and  
air, a home ly  e n v i r o n m e n t  w i th  enough l iving space and 
quiet  and na tu ra l  recrea t ion  grounds,  some silence, a t  
least  a t  night ,  no t  jus t  as necessary  and therefore  as 
l imi t ing as food supply  ? 

W h y  is the  full complex i ty  of the  problem,  and  in par t i -  
cular  its biological aspects ,  so rarely t aken  in to  account ;  
w h y  does na tu r e ,  in sp i te  of all the  efforts  made  to  con- 
serve it, ye t  recede more  and  more  ? W h y  should it be so 
diff icult  to  unde r s t and  t h a t  t he  f ight  agains t  hunger ,  pol- 
lution,  des t ruc t ion  of na ture ,  etc., will be hopeless unless 
the  under ly ing  demograph ic  disorder  and  economic ex- 
plosion are deal t  wi th  s imul taneous ly  ? For  no popula t ion  
and no economic sys t em can grow indef ini te ly  wi th in  a 
l imi ted  space and on l imi ted  resources. 

In  a society of economic producers  and consumers ,  
eve rybody  str ives  for economic  expansion.  A s t eady  
g rowth  of the  world popu la t ion  is no doub t  a ve ry  wel- 
come p romote r  of it. W h o  knows to  w h a t  ex t en t  considera-  
t ions  of th is  k ind con t r ibu te  to  the  general  indifference 
towards  na ture  and  to the  re luc tance  wi th  which govern-  
m e n t s  and o ther  bodies  of indus t r ia l  countr ies  mee t  the  
claim for more  f reedom in fami ly  planning.  Tha t  moral  
pr inciples  and taboos  also p lay  a decisive role needs no 
fu r the r  men t ion  here. 

Economic  in teres ts  and taboos,  however,  do not  account  
ent i re ly  for th is  hopeless  s i tuat ion.  An alarming lack o/ 
in/ormation and understanding about the many-sidedness o/ 
our population and environmental crisis bears  the  heavies t  
responsibi l i ty  for our en tangled  and severely pre judiced  
posit ion.  This means  t h a t  our traditional education has 
lamentably/ailed! I t  has  failed in so far as biology is con- 
cerned, since this  sub jec t  has  long been unable  to  
t each  us to w h a t  ex t en t  h u m a n  life depends  upon ecolo- 
gical reali t ies wi th in  our  popu la t ion  and  our env i ronment .  
I t  has  also failed in a more  general  way, since those  who 
are real ly famil iar  wi th  the  mos t  i m p o r t a n t  political,  
economic,  social and  o the r  cul tural  aspects  of our 
t ime,  w i thou t  ignoring the i r  b io logica l  implicat ions,  
seem to be v e r y  scarce. H o w  can we expec t  people to 

solve problems when  t h e y  ne i ther  know nor u n d e r s t a n d  
the  premises  ? 

Le t  us now t u r n  to  a cri t ical  examina t i on  of biology 
t each ing  first,  and  of our  general  educat ional  a ims  next .  
A thorough  re form on bo th  levels m i g h t  be the  mos t  ur- 
gen t ly  needed con t r ibu t ion  to  the  conserva t ion  of man-  
k ind  and  na ture .  

Table !. The expectation of life at birth in some European countries 

1901-10 1931-40 1 9 5 1 - 5 5  1961-65 

Denmark ~ 52.9 62 69.75 70.3 
56.2 63.8 72.60 74.1 

France ~ ~48 ~-~56 ~65 ~67 
~52 ,-~61 ,~71 ,--75 

Germany ~ 44.82 ~59 ~65 ~67 
48.33 ,~62 ~69  ~73 

Sweden c~ 54.53 63.76 70.49 71.60 
56.98 66,13 73.43 75.70 

Switzerland c~ 49.25 ,-,60.70 ~66.5 ~69 
52.15 ~64.6 ~-~71 ~74.5 

U.K. ~' 48.53 ~59 ~67 ~68 
53.38 ~63 ,~72 ~74 

Note continued increase during 20th century. Based on data from ~. 
c~ = male; ~ = female. 

Table II. Demographic data from 8 industrial (above) and 8 develop- 
ing countries (below) 

Popula- Birth Death Annual Doubling 
tion in rate rate rate of after 
millions increase years 
(1967) (%) 

Belgium 9.6 15.2 12.2 0.3 233 
Denmark 4.8 18.4 10.3 0.81 86 
France 49.9 16.8 10.8 0.67 104 
Italy 52.3 18.1 9.7 0.84 83 
Switzerland 6 17.7 9 0.87 80 
United Kingdom 55 17.5 11.2 0.63 110 
USA 199.1 17.9 9.4 0.85 82 
USSR 236 17.4 7.6 0.98 71 
Congo 16.3 43 20 2.3 30 
Kenya 9.9 50 20 3 23 
Sudan 14.3 51.7 18.5 3.3 22 
Brazil 85.6 41-43 10-12 3.1 23 
Venezuela 9.3 46-48 9-10 3.7 20 
India 511.7 38.4 12.9 2.5 27 
Iran 26.3 48 24 2.4 29 
Pakistan 107.3 49 18 3.1 22 

Birth and death rates: number of events per 1000 persons and per 
year. Based on data from 5. 

25 UNO, Demographic Yearbook 1966 (1967). 
2 6  p. A. TSCHOMI, Reformatio 11[12, 657 (1968). 
27 K. MELLANBV, Pesticides and Pollution (Collins, London 1967). 
is j .  p. RIBAIJD, Schweiz. Natursehutz 25, 73 (1969). 
2 9  j .  ROBINSON, Nature 214, 1307 (1967). 
a0 H. MOnLER, Ist die We#hungersnot unvermeidlich ? (Haupt, Bern 

1967). 
at H. D. CREMER, Naturwiss. Rundschau 22, 283 (1969). 
82 C. CLARK, in Man and his Future (Churchhill, London 1963). 
83 R. CALDER, Ceres 1, 2, 58 (1968). 
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Biology and h u m a n  affairs  

The t ime  is no t  long ago when  the  principle a ims of bio- 
logical research and  the  ma in  subjec ts  of the  t each ing  in 
biology were sys temat ics ,  a n a t o m y  and  phys io logy of 
single organisms.  Accordingly,  h u m a n  biology was then  
deal ing essent ial ly  w i th  the  s t ruc ture  and the  funct ioning  
of the  h u m a n  body.  

Though  very  reward ing  for biologists and  medical  
s tudents ,  th i s  k ind  of approach,  producing  names  of 
p lan t s  and of animals  and  d iagrams  of organs and  of organ 
sys tems,  could no t  be ve ry  appeal ing  to all those  who were 
p r imar i ly  in te res ted  in social, economic,  technical ,  cul- 
tu ra l  and o ther  h u m a n  affairs.  All these  people  soon be- 
came convinced  t h a t  na tura l  h i s to ry  was a sub jec t  far 
r emote  f rom the  concerns  of civilized people  and  t h a t  the  
biological t ra i t s  were by  no means  the  mos t  i m p o r t a n t  
ones of mank ind .  The educa t iona l  value of biology was 
therefore  t h o u g h t  to be r a the r  l imited,  and the  space and  
means  a t t r i bu t ed  to i t  wi th in  the  school p rog rammes  of 
numerous  countries,  including Switzer land and Germany,  
became  very  res t r ic ted.  

Today,  th is  un fo r tuna te  s i tuat ion,  resul t ing f rom the  
failure of biology to recognize in good t ime its own educa- 
t iona l  funct ion,  seriously in ter fe les  wi th  the  con t i ibu t ion  
which  th is  subjec t  would  at  last  be able  and  ough t  to  
make  to t he  educat ion  of modern  man.  

At  present ,  we know f rom ecology ~~ t h a t  
life, including ours, has  ye t  o ther  aspects  t h a n  the  
ana tomica l  and  physiological  ones. E v e r y  organism, f rom 
bac te r ia  to  man,  is p a r t  of a populat ion,  a group of po ten-  
t ia l ly  in te rbreed ing  individuals  who all share in a c o m m o n  
gene-poo117. E a c h  popula t ion ,  in turn,  is in tegra ted  wi th in  
a biological en t i t y  of still h igher  degree, the  ecosystem,  
the  c o m m u n i t y  of all vegetal ,  an imal  and h u m a n  (if 
present)  popula t ions  of a given region plus the  abiot ic  
componen t s  and factors  of the i r  hab i ta t .  Popula t ions  and 
ecosys tems are ruled by  laws of the i r  own and the i r  life 
depends,  in part icular ,  upon compl ica ted  in terac t ions  and 
delicate equil ibria  be tween  all member s  of the  com- 
muni ty .  

The in tegr i ty  of the  ecosystem and the  ma in t enance  of 
the  balance wi th in  it and  be tween  its popula t ions  are 
essential  for the  welfare of individuals.  This is also t rue  
for ourselves. Sound knowledge abou t  the  e lements  of 
ecology is therefore  a prerequis i te  for the  unde r s t an d i n g  
and  m a n a g e m e n t  of na ture  and h u m a n  life. 

One of the  mos t  par t icu lar  aspects  of h u m a n  life is the  
cul tural  one. Culture or civi l izat ion is the  ou tcome of a 
long biological evolut ion of our animal  ances tors  and  of 
vivid in te rac t ions  be tween  biological and cul tural  evolu- 
t ion along the  homin id  line a~. 

Today,  owing to  our sophis t ica ted  educat ion,  we un- 
fo r tuna te ly  t e n d  to  disregard our na tura l  origins and  to  
forget  how much  our civilized existence,  our behaviour ,  
our men ta l  faculties, etc., still depend  on biological 
p h e n o m e n a  wi th in  and a round  us. We usually also ignore 
t h a t  cul ture has become a very  powerful  biological agent  : 
Our educat ion,  social s t ructures ,  sciences and  medicine,  
agriculture,  technology,  economy,  etc., are in ter fer ing  in- 
creasingly and  somet imes  dangerous ly  wi th  the i r  na tura l  
basis, t h a t  is wi th  heredi ty ,  hea l th  and life expec tancy  of 
individuals ;  wi th  the  g rowth  rate,  age s t ructure ,  gene- 
pool  and evolut ion  of popula t ions ;  wi th  the  compos i t ion  
of and the  equil ibria wi th in  ecosys tems and  the  bio- 
sphere.  

Na tu re  and  cul ture mee t  and in te rac t  wi th  each o ther  
on all biological levels, f rom the  molecular  upwards  to 
t h a t  of popula t ions  and ecosystems.  Unfor tuna te ly ,  
ne i ther  biology nor  the  so-called h u m a n  or moral  sciences 

have  unt i l  now inves t iga ted  the  na tu re  and  the  conse- 
quences  of th is  in te rac t ion :  biologists because t h e y  were 
engaged in l abora to ry  work  on single organisms,  and the  
human i s t s  because nature ,  as it  was t a u g h t  to them,  was 
far  too r emo t e  f rom w h a t  t h e y  were in te res ted  in. 

Thus,  for generat ions,  m a n  was left  alone wi th  qui te  
inadequa te  knowledge and  unde r s t and ing  abou t  the  main  
biological t ra i t s  of himself  and  na tu re  a round  h im and 
abou t  the  in terac t ions  be tween  na tu re  and culture.  Yet,  
th is  did no t  keep h im f rom t inker ing  abou t  inconsidera te ly  
wi th  the  mos t  del icate and  i m p o r t a n t  equil ibria wi th in  
his own popula t ion  and  his env i ronment .  Today,  as 
th ings  go wrong wi th  these  d is regarded aspects  of our life, 
now t h a t  our  popu la t ion  is exploding  and t h a t  our en- 
v i ronmen t  is a l ready bad ly  de te r io ra ted  and  polluted,  we 
at  last  begin to discover  w h a t  biology should have  deal t  
w i th  long ago. 

Biology should have  t a u g h t  us, and  will in fu ture  have  
to  teach  us, to wha t  ex t en t  h u m a n  life is, on one hand,  
biologically and, on the  other,  cul tural ly  de t e rmined ;  it  
will have  to  remind  all of us how m u c h  our popula t ion  is, 
despi te  and also because of our civilization, d e p e n d e n t  
upon the  na tura l  resources of our  own and  of the  bio- 
sphere, and it will have  to make  us acqua in ted  wi th  these 
resources and  the i r  ecological impl icat ions .  Above all, 
biology m u s t  make  us aware of the  powerful  and un- 
wholesome impac t  of our  socio-economic act ivi t ies  upon 
ourselves, our env i ronmen t  and the  resources of nature ,  
and it will have  to teacla us how to conserve  these  re- 
sources. 

The task  of modern  biology is, in o ther  words,  to awaken  
a more  realistic a t t i t ude  towards  na ture  t h a n  the  still 
widely spread one resul t ing f rom an obsolete h u m a n i s m  
and economic engagemen t  on one h a n d  and f rom a one- 
sided biology on the  other.  This new a t t i tude ,  however ,  
will only come from an approach  to  na tu re  which will in- 
clude the  ecological, social and cul tural  aspects  of our life. 

Owing to in te rna t iona l  seminars  organized by  the  
OECD a7,a8 and  the Council of Europe  (1968), and  t h anks  
to the  ac t iv i ty  and the  pioneer  publ ica t ions  of the  Belgian 
ecologist P. DUVIGNEAUD 35 and the  Amer ican  BSCS- 
writers  a9, ecology is now f inding its way  in to  the  biology 
teaching  of our E u r o p e a n  secondary  schools 4~ Let  us 
hope t h a t  our universi t ies  will no t  delay too long a reform 
of the i r  own teaching p rogrammes .  

General education crushed under the load of the past 

If  biology is now on the  way  to acquir ing a realistic and 
bad ly  needed educat ional  value, m a n y  o ther  subjec ts  
t au g h t  in our European  schools are still far  f rom this  goal. 
They  ra the r  con t r ibu te  to deepening  the  gap be tween  
civilized m a n  and nature ,  be tween  20 th-cen tury  people 

~4 Ecology is the body of knowledge about, and the investigation of, 
the relations between organisms and their living and non-living 
environment. It deals with the structure of populations, eonl- 
munities and ecosystems, with metabolic and structural changes 
taking place within them and with the mechanisms which either 
cause these changes or confer stability on the whole system. 

35 p. DUVIGNEAUD, Documentation No. 23, Minist~re de l'Edueation 
Nationale et de la Culture (Bruxelles 1967). 

36 TH. I)OBZHANSKu Mankind Evolving (Yale 1962). 
37 OECD, New Thinking in School Biology (Paris 1963). 
3s OECD, Biologic Moderne (Paris 1966). 
39 BSCS, Green Version (Rand McNally and Co., 1963). 
40 CAMPAN and PANIEL, Biologic Geologic (Hachette, Paris 1967). 
41 p. A. TSCItUMI, Allgemeine Biologic (Sabe, Aarau 1970). 
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and  20 th -cen tu ry  p rob l ems  .by ove r em phas i z i ng  t he  im- 
p o r t a n c e  of pas t  events ,  of old languages  a n d  of o u t d a t e d  
knowledge  a n d  t h ink ing .  W h a t  is t he  sense of o r i en t a t i ng  
our  y o u t h  o b s t i n a t e l y  t ow ar ds  a r e m o t e  pa s t  w h e n  i t  is 
too obv ious  t h a t  as c i t izens  t h e y  will be u n a b l e  to  cope 
wi th  t h e  diff icul t ies  of t o d a y  and  tomor row.  D o m i n a n t  
fea tu res  of our  p re sen t  t i m e  are economic,  t echnolog ica l  
and  scient if ic  supremacy ,  pol i t ical  and  social ins tab i l i ty ,  
s t rong  d e m o g r a p h i c  pressure  a n d  a deep ly  d i s t u r b e d  rela-  
t ion  be tween  c iv i l iza t ion  and  m a n ' s  e n v i r o n m e n t .  Is  the  
m a i n  func t i on  of e d u c a t i o n  no t  precisely to  p r epa re  our  
chi ldren,  b y  t e a c h i n g  a p p r o p r i a t e  subjects ,  to  u n d e r s t a n d  
a n d  to  be  c o m p e t e n t  to  deal  w i t h  t he  p rob l ems  t h e y  will 
m e e t  as adu l t s  42 ~ 

W h y  no t  consecra te  p a r t  of all t h e  t i m e  s p e n t  on  learn-  
ing  L a t i n  a n d  Greek  to  t he  s t u d y  of  a n o t h e r  m o d e r n  
foreign l anguage  a n d  p e r h a p s  even  to  more  of n a t u r a l  
sciences, a m o n g s t  which  b io logy would  now be  able  to  
c o n t r i b u t e  v e r y  v a l u a b l y  to  a genu ine  h u m a n i s t i c  educa-  
t ion  ? W h y  not ,  i n s t ead  of s t a r t i n g  the  t e a c h i n g  of h i s t o r y  
w i t h  anc i en t  E g y p t  or Greece, begin  wi th  p r e s en t  t imes  
a n d  t a k e  f rom t h e  p a s t  w h a t  is s t r i c t ly  necessa ry  for  
u n d e r s t a n d i n g  our  own  pol i t ica l  and  economic  s t ruc tu re s  ? 
W o u l d  i t  no t  be  preferable ,  ins tead  of read ing  a n d  lea rn ing  
in chronological  o rder  a long l is t  of l i t e r a ry  a n d  phi lo-  
sophica l  a u t h o r s  f rom t he  Rena i ssance  onwards ,  to  s t u d y  
a m o n g  t he  m o d e r n  wr i te r s  those  dea l ing  c o m p e t e n t l y  
w i t h  t he  ma in  p rob lems  of today ,  even  if t h e i r  e d u c a t i o n  
were no t  s t r i c t ly  l i t e r a ry  ? Moreover,  i n s t ead  of s t i ck ing  to 
on  o u t d a t e d  n u m b e r  a n d  h i e r a r c h y  of subjects ,  shou ld  we 
n o t  h a v e  t he  courage  to  fix new cent res  of g r a v i t y  and  
even  to  replace  old a n d  obsole te  sub lec t s  by  new ones, 
such  as economics,  sociology, etc ? Above  all, however ,  
shou ld  we no t  seek t o  real ize  m u c h  more  in t e rd i sc ip l ina ry  
work, since our  ex is tence  is no t  a mosaic  of single topics  
b u t  r a t h e r  the  resul t  of complex  in t e rac t ions  be t w een  the  
n u m e r o u s  aspec ts  of our  life ? B u t  th i s  would  m e a n  
br idg ing  gaps  b e t w e e n  single sub jec t s  a n d  above  all be- 
tween  t h e  l i t e ra ry  a n d  scient i f ic  ' cu l tures ' ,  t he  las t  gap  
be ing  one of t i le m a i n  obs tac les  to  a ful ly c o m p r e h e n s i v e  
educat ion .  

I t  is t r u e  t h a t .  if we were fol lowing these  suggest ions,  
we would  t h e n  educa te  people  who  would no t  be c u l t i v a t e d  
in a t r a d i t i o n a l  sense, who  would  for i n s t ance  no t  know 

w h a t  q n  med ia s  res '  or  ' ipso fac to '  m e a n t ,  who would  
ignore who  m u r d e r e d  Ju l ius  Cesar, who  were the  gen i to r s  
of Hercu les  a n d  who  wrote  t h e  s to ry  of G a r g a n t u a .  B u t  
these  people  m i g h t  i n s t ead  be  ab le  to  exchange  in fo rma-  
t ion  a n d  ideas w i t h  a wider  circle of foreign persons  t h a n  
most of our youngsters with a leaving certificate can, to 
understand more than the average citizen of today 
about politics and economy, to contribute more efficiently 
than most learned persons of these days to the solution of 
demographic and environmental problems and, as 
journalists, to diffuse more realistic information about 
these problems, and with another emphasis, than is done 
currently. Such people and their education might even- 
tually lay the foundations for a new and more realistic 
notion of culture and humanism. 

Our hitherto existing educational structures and 
methods rest upon, and always lead again to, sophisti- 
cated and unrealistic concepts of culture and humamsm, 
in which many outdated and unimportant features of our 
history and intellectual life are overemphasized, whilst 
scientific, technological and socio-economic knowledge 
and work are despised. That such concepts are a weak, 
misleading and dangerous basis for an up-to-date educa- 
tion should need no further comment. 

And still, hard fighting, if not worldwide catastrophes, 
will be required until the educational reforms, about 
which so much is said and written today, will yield more 
than mere reshuffling of existing programmes. The space 
attributed in Western Germany to the teaching of the 
natural sciences and the new Swiss 'Maturitiits-Anerken- 
nungsverordnung' (1968) prove how far our competent 
authorities still are from a comprehensive view of human 
life. Such a vlew is, however, a prerequisite for ending a 
steri le c o m p e t i t i o n  be tween  l i t e r a ry  and  scient if ic  h u m a n -  
i sms and  for f ind ing  the  so lu t ion  of, a m o n g s t  others ,  ou r  
d e m o g r a p h i c  and  e n v i r o n m e n t a l  p rob lems ,  on  which  al l  
t he  aspec t s  of our  life, f rom ecological  to  moral ,  converge.  
I f  we lose th i s  educa t iona l  ba t t l e ,  t h e n  t he  chances  for 
w inn ing  t he  e n v i r o n m e n t a l  one  will r e m a i n  very  smal l  
indeed.  

,2 p. A. TSCHUMI, Gymnasium Helveticum 23, 373 (1968/69). 

CORRIGENDUM 

P. A. FiNOT, R. VIANI, J. BRIcouT and J. MAURON: pound V should be L-2-amino-6-[3-hydrox'4-oxo-6- 
methyl-l-pyridinyl]-hexan0ic acid or e-[3-hydroxy-4-oxo- 

Detection and Identi/ication of Pyridosine, a Second Lysine 6 - m e t h y l - l - p y r i d i n y l ] - L ' n o r l e u c i n e  in s t ead  of e-[1,4- 
Derivative Obtained Upon Acid Hydrolysis o/Heated Milk, d i h y d r o - 6 - m e t h y l - 3 - h y d r o x y - 4 - o x o -  1-pyr idyl] -L- lys ine .  
E x p e r i e n t i a  25, p. 134 (1969). The  correc t  n a m e  of corn- Pyr idos ine  is to  be m a i n t a i n e d  as t r i v i a l  name .  
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