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PREFACE 

T h i s  p a p e r  d e s c r i b e s  one  o f  t h r e e  o p e r a $ i o n a l  s t a t e  computer  
s y s t e m s  u s e d  t o  g i v e  a d v i c e  on  a g r i c u l t u r a l  p rob l ems  i n  t h e  GDR.  
The s y s t e m ,  employed n a t i o n w i d e ,  i s  o r i e n t e d  t o  p r o v i d i n g  a d v i c e  
a b o u t  f e r t i l i z e r  a p p l i c a t i o n  on farms o r  even  s i n g l e  f i e l d s .  O f  
t h e  o t h e r  two compu te r  s y s t e m s ,  o n e  i s  d e s c r i b e d  i n  IIASA CP-79-18, 
"Env i ronmen ta l  Problems  o f  A g r i c u l t u r e  11: P e s t  a n d  Weed Manage- 
ment :  M o n i t o r i n g  and  F o r e c a s t i n g  i n  t h e  German Democra t i c  Re- 
p u b l i c . "  The r e m a i n i n g  o p e r a t i o n a l  s y s t e m  i s  a p p l i e d  t o  i r r i g a -  
t i o n .  

A t  I I A S A f s  r e q u e s t ,  t h e  p r e s e n t  p a p e r  e m p h a s i z e s  t h e  meth- 
ods  o f  t h e  s y s t e m  f o r  d e t e r m i n i n g  t h e  o p t i m a l  amount o f  f e r t i l i z e r  
t o  a p p l y  which  a l l o w s  f o r  maximum a g r i c u l t u r a l  p r o d u c t i o n  w i t h o u t  
w a s t i n g  r e s o u r c e s  o r  ha rming  t h e  e n v i r o n m e n t .  The p a p e r  t h u s  
o f f e r s  a n o t h e r  c o n t r i b u t i o n  t o  t h e  s o l u t i o n  of  n o n p o i n t  s o u r c e  
c h e m i c a l  p c l l u t i o n  p rob lems  which h a v e  b e e n  i n t e n s i v e l y  s t u d i e d  
a t  IIASA b o t h  i n - h o u s e  and  i n  c o o p e r a t i o n  w i t h  o t h e r  i n s t i t u t i o n s .  

Genady N .  Golube-J 
Task  Leade r  
Env i ro r -men ta l  Pr3blems  o f  A g r i c u l t u r e  
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1 .  I n t r o d u c t i o n  

Agr icu l tu re  i n  t h e  Geman Democratic Republic (GDR) f a c e s  
the  t a s k  t o  cont inuous ly  supply h igh-qual i ty  food t o  the  
popula t ion  and r a w  m a t e r i a l s  t o  the  manufacturing indus t ry .  
To f u l f i l l t h i s  t a s k ,  a g r i c u l t u r a l  product ion has  t o  be 
f u r t h e r  i n t e n s i f i e d .  Among the  i n t e n s i f i c a t i o n  f a c t o r s ,  
ex tens ive  chemica l i za t ion  i s  of g r e a t  importance,  Bor t h i s  

reason,  s p e c i a l  a t t e n t i o n  has  t o  be g i v e n  t o  the 

e f f e c t i v e  use  of the  a v a i l a b l e  amounts of n i t r o s e n  f e r -  

t i l i z e r s .  

',7hereas the  sha re  of n i t r o y e n  e f f e c t i v e n e s s  i n  farm-ecals 
d i spe r sed  t r i a l s  on loamy sands and very szndy loarns a t  a  
f e r t i l i z a t i o n  l e v e l  of 160 kg ii/ha under  the  cond i t ion  in 
the  SDR comes up t o  2 5 ,  40, and 22 ,X in w i n t e r  wheat, w i n t e r  
r y e ,  and p o t a t o ,  r e s p e c t i v e l y ,  i t  t o t a l s  66 % i n  f i e l d  
y r a s s  a t  a  f e r t i l i z a - t i o n  l e v e l  of f6G Irg I;/ha (SCHKZZ, i'.:., 

1976) .  Thus n i t r o g e n  t a k e s  an i inportant p a r t  i n  y i e l d  
formation. On l i g h t  s o i l s ,  however, i t  i s  n o t  t o  be excluded 
t h a t  f e r t i l i z e r  n i t r o q e n  and n i t r o g e n  o r i g i n z t i n g  from 
m i n e r a l i z a t i o n  of o q a n i c  m a t t e r  in  the  s o i l  \?;ill p e n e t r z t e  
i s t o  ground and s u r f a c e  w a t e ~  In unfavorable c a s e s ,  t h e  
n i t r a t e  content  i n  the  wa te r  may exceed the  l i m i t  of tox- 
i c o l o g i c a l  sa feness .  Hence, s c i e c c e  i s  obl iged  t o  a t t e n d  
s t i l l  more c a r e f u l l y  t o  the  e l a b o r a t i o n  of envirorimentslly 



accep tab le  and p r o t e c t i v e  s o l u t i o n s .  

Consequeztly, the  use of n i t r o g e n  f e r t i l i z e r  i s  zirned n o t  
only a t  reaching h igh  y i e l d s  p e r  u n i t  a r e a  bu t  a l s o  a t  in-  
proving the  u t i l i t y  va lue  of the  crop products  and a t  mini- 

mizing n i t r o g e n  p o l l u t i o n .  The r e a l i z a t i o n  of these  
aims w i l l  r ender  the  a p p l i c a t i o n  of f e r t i l i z e r s ,  p a r t i c u l a r l y  
of n i t r o g e n  f e r t i l i z e r s ,  h i g h l y  e f f e c t i v e .  

To have the  environment impaired a s  l i t t l e  a s  p o s s i b l e  
when ca r ry ing  o u t  f e r t i l i z a t i o n  o p e r a t i o n s ,  numerous meas- 
u r e s  t o  p r o t e c t  e n v i r o m e n t  have been taken and w i l l  be 

taken i n  the  GDR. 

The s t a t e ,  s o c i e t y  and each c i t i z e n  i n  t h e  CDR a r e  ob l iged  

t o  p r o t e c t  na tu re  and i t s  resources .  'This o b l i g a t i o n  i s  l a i d  
down in the  C o n s t i t u t i o n  of t h i s  country.  Therefore ,  s t a t e  
mana~enen t  and a g r i c u l t u r a l  r e sea rch  bodies  have been concerned 
wi th  introducing, p a r a l l e l  t o  the  a p p l i c a t i o n  of inc reased  
amounts of minera l  and o e a n i c  f c r t i l i z e r s , a  v a r i e t y  of measures 
c o n t r i b u t i n g  to  a r ise  in soi l  f e r t i l i t y  and, thus ,  t o  f u r t h e r  
improve t h e  'kidney f u n c t i o n 1  the  s o i l  has  i n  n a t u r e  ( ~ U B G ~ S A I J ,  ii;. , 
1979) a s  w e l l  as cont inuous ly  complete t h e  s c i e n t i f i c  

fundamentals of f e r t i l i z e r  use.  Z'urthermore, i t  i s  n o t  only  a 
m a t t e r  of balancing e n e E y  spent  on t h e  product ion ,  t r a n s p o r t ,  
hanciling, t rea tment ,  and spreading of minera l  f e r t i l i z e r s  by a  
h igh  energy g a i n  throuyh p l a n t  y i e l d ,  bu t  of i n c r e a s i n g  t h i s  

energy ga in .  It i s  s t a r t e d  ou t  from the  f a c t  t h a t  the  use  of 
l a ~ e  q u z r t i t i e s  of n i n e r s l  f e r t i l i z e r s  and o ~ a n i c  manures 
c o n s t i t u t e s  an e s s e n t i a l  precondi t ion  f o r  r a i s i n g  a g r i c u l t u r a l  
product ion and i n p r o v i q  s o i l  f e r t i l i t y .  A t  t h e  sane t ime,  

t h e  p o s s i b l e  e f f e c t s  on environment, on t h e  one hand, and t h e  
demanOs i n  the  f i e l d  of wa te r  manayerzent and environment 

p r o t e c t i o n ,  on the  o t h e r  hznd, exparid. Such e f f e c t s  have t o  
be d i f f e r e n t i a t e d  as d i r e c t  and i n d i r e c t  ones. 

The d i r e c t  e f f e c t s  ?,re i n s i ~ n i f  i c a n t  a f t e r  sp r ing  a p p l i c a t i o n  



of  l l i t rouen f c r t i i i z e r s  a t  tne  stsrt of t h e  Zro-:S.>.; 53.- . ,~~01: 

a s ,  i f  done p roper ly ,  the  n i t r o g e n  g e n e r a l l y  w i l l  no t  be 

t r a n s l o c a t e d  t o  the  s u b s o i l .  Experiments with small l y s i -  
meters  on f i v e  s i t e s  between 1965 and. 1972 revealed  the  

1J l eaching  t o  vary between 8.8 and 16.7 kg K/ha and y e a r  
(below 1 m ) ,  Of these  only 10 t o  1 5  p e r  c e n t  accounted f o r  
f e r t i l i z e r  n i t r o g e n .  A cer ta im exept ion  a r e  sandy s o i l s  
where n i t r o g e n  may be washed o u t  e v e n t u a l l y  in sp r ing  

i f  r o o t  and t u b e r  c rop  a r e  c u l t i v a t e d  and h igh  p r e c i p i -  
t a t i o n  o c c u r s  i n  the  per iod  when the  p l a n t s  do n o t  y e t  take  
up n u t r i e n t s  o r  do only  t o  a  small degree.  The same h o l d s  
t r u e  of h igh  q u a n t i t i e s  of  supplameatal  wa te r  from s p r i n k l e r  

i r r i g a t i o n ,  High r a t e s  of organic  manure a p p l i e d  i n  autumn, 
however, may r e s u i t  i n  N t r a n s l o c a t i o n  t o  deeper  s o i l  l a y e r s ,  
p a r t i c u l a r l y  when s l u r r y  i s  used. 

While p roper ly  app l i ed  mineral  f e r t i l i z e r s  g e n e r a l l y  do no t  
have any d i r e c t  in f luence  on n u t r i e n t  t r a n s l o c a t i o n ,  a  d i r e c t  
e f f e c t  may be caused a t  h igh  f e r t i l i z a t i o n  l e v e l  by ' n u t r i e n t  
r e s i d u e s 1  l e f t  a f t e r  too h igh  f e r t i l i z e r  a p p l i c a t i o n s  o r  very 

low crop y i e l d s .  This  n i t r o g e n  i s  found i n  the  s o i l  in form 
of n i t r a t e  and, thus ,  i s  mobile. 

The chance of ni-Srogen being b u i l t  up i n  the  s ~ i l  i s  due t o  

ano the r  i n d i r e c t  r e l a t i o n s h i p  wi th  f e r t i l i z a t i o n .  The in ten -  
s i f i c a t i o n  of crop product ion and t h e  inc reas ing  use of min- 
e r a l  f e r t i l i z e r s  a s  w e l l  a s  of e v e r  h i g h e r  amounts of organic  

manures l e a d  t o  a s i t e - s p e c i f i c  l e v e l  of s o i l  o ~ z n i c  m a t t e r ,  

which i o  an important  c h a r a c t e r i s t i c  of s o i l  f e r t i l i t y .  

Organic manuring and s o i l  organic  m a t t e r  a r e  known t o  have 
a p o s i t i v e  e f f e c t  because they do e x e r t  a most f avorab le  

in f luence  on t h e  s o i l ' s  p h y s i c z l ,  chemical,  and b i o l o g i c a l  
p r o p e r t i e s .  Tha same h o l d s  t,-ue of the  c leaning  e f f i c i e n c y ,  

the  'kidney f u n c t i o n 1  of the  s o i l  f o r  contaminants t o  t h e  
environment. 



A s  i n  1377/73 129 kg N ,  66.1 Q P205 and 63.4 k!: K2(i were 
appl ied  on average p e r  1 ha of farmland a r e a  i n  t he  GDR 

(according t o  S t a t i s t i s c h e s  Jahrbuch d e r  DDR 1 979, econoinic 
y e a r ) ,  f e r t i l i z a t i o n  has  t o  be organized i n  such a way t h a t  

crop y i e l d  and q u a l i t y  a r e  s t r ong ly  inf luenced and environ- 
ment is impaired as l i t t l e  as poss ib le .  To meet t he se  demands 
EDP programs have been e s t ab l i shed  t o  a n  i nc r ea s ing  ex ten t  
s ince  1971 f o r  the  use of macronutr iente  ( N ,  P,  K ,  i&, Ca) and 
mic ronu t r i en t s  ( B ,  Cu, bh, Llo, Zn) sad  o rgan ic  maraures 
and have been put  a t  the  d i sposa l  of the  GDR f a m e  f o r  crop 
product ion as  dec ia ion  a i d s  f o r  the  pl-iw and a p p l i c a t i o n  
of f e r t i l i z e r s  and manures (Table 1 - Appl ica t ion  range of 
the  EDP-project l P e r t i l i z a t i o n l  and of p l a n t  a n a l y s i s ,  in p e r  
cen t  r e l a t e d  t o  the  a r e a  a t tended t o  by t he  Agrochemical Analys is  
and Advisory Service  of the  GDR; BEER, K. and KGLBE, G . ,  1978). 

The computation of recommendztions is based on EDP programs 
inc luding a -va r ie ty  of parameters from which dec i s i ons  a r e  
der ived by l o g i c a l  l inkage  of f a c t s  during the  computing op- 
e r a t i on .  It i s  pos s ib l e  by changing parameters  and computing 
opera t ions  t o  have new s c i e n t i f i c  f i n d i n g s  and experience of 
outs tanding farms immediately introduced t o  z broad range of 
farms. 

P o r  mineral  f e r t i l i z e r s  and organic  manures recommendations 
a r e  given on q u a n t i t y ,  split tin,^, t i n e ,  f e r t i l i z e r  form, and 
a p p l i c a t i o n  technique r e l a t e d  t o  the  r e spec t i ve  crop i n  the  
f i e l d  and the meadows and pa s tu r e s ,  r e spec t ive ly .  7u r the r -  
more, c a l c u l a t i o n s  of o rgan ic  manure product ion and accounts  
of f e r t i l i z e r  requirements by quan t i t y  and assortment  a r e  made 
f o r  p lannin ,~~ purposes under cons ide ra t ion  of the  temporzl 
demsnz of s e c t i o n s  and departments of a  farm as w e l l  as  of 
the  whole farm. Simultaneously these  recommendations a r e  
f u r t h e r  s~unmarized and then  serve  the  s t a t e  msrmagement as 
fundamental m a t e r i a l  f o r  planning the f e r t i l i z e r  requiremeL.ts 
and the  r eg iona l  d i s t r i b u t i o n  of t he  t o t a l  amount of minerzl  
f e r t i l i z e r s  t o  coun t i e s  and d i s t r i c t s  as  we l l  a s  agrochemical 



cc r i t e r s  (LC: ) t l x t  Ilc.ve been founded as  i n t e r - f  arm e s t a b -  

l i s h . : e n t s  by t h e  f a m s  f o r  c rop  p roduc t ion  2nd mos t ly  per-  

f o m  t h e  sp read in?  of  mine ra l  f e r t i l i z e r s .  The r a p i d  a rowth  

02 t h e  G2R a , y r i c u l t u r a l  p r o d u c t i o n ,  t h e  r e s u l t s  o b t a i n e d  i n  

r e s e a r c h  work, 2nd t h e  e v z l u e t i o n  of numerous p r o p o s a l s  of  

expe r i enced  workers  as w e l l  es t h e  e v e r  i n c r e a s i n g  i n foma-  

t i o n  demand r ende red  i t  n e c e s s a r y  t o  review 2nd improve t h c  

computing t e c h n i q u e s  and pa rame te r s  of t h e  e x i s t i n g  LDP f e r -  

t i l i z a t i o n  proqrams a long  w i t h  t h e  c u r r e n t  program work. 

2. EDP f e r t i l i z a t i o n  p r o j e c t  DS 73 

The new f e r t i l i z a t i o n  p r o j e c t  DS 79,  p r o g r a ~ i n e d  i ~ l  t.L 1  

languaye f o r  t h e  SUP u n i t  Bobotron GS 1U40 a l lowed  t o  l i n k  

t h e  i n d i v i d u a l  sub-proqrams ( r i a c r o n u t r i e n t s  , a i c r o n u t r i e n t  s , 
o ~ a i l i c  nanur ing  ). '!he l a t t e r  may be computed i n  cornbination 

o r  s e p ~ r a t e l y .  6 eurvey of t h e  s t r u c t u r e  of  t h e  ZDE p r o j e c t  

l P e r t i l i z a t i o n l  i s  g i v e n  i n  w e  1 lScne:ie of t h e  f e r t i l i -  

z a t i o n  syz teml  (aiJR, K. e t  a l . ,  1978) .  

The f e r t i l i z a t i o n  p r o j e c t  c o ~ s i s t s  05 t h e  f o l l o w i n g  l i ~ i k e d  

* ramiTie S : sub-proc 

- or,yanic xanu r ing  

- iair ieral  f e r t i l i z a t i o n  - c ; z c r o n u t r i e n t s  

- c-iinersl f e r t i l i z a t i o n  - ~ i i c r o n u t r i e n t s  

As Tor  r e z s o n s  of pltiril.ing arid a s  a b a s i s  f o r  d e c i s i o n s  

on Eli advzrlce f e r t i l i z a t i o i l  ar,6 l i n i n g ,  t h e  T e r t i l i s a t i o n  

r ecomenda t ioz l s  must be computed a l r e a d y  i n  t h e  sumier  of t h e  

p reced ing  y e a r ;  t h e  o p e r z t i o n a l  a d a p t e t i o n  of n i t r o c e n  

f e r t i l i z a t i o r l  t o  t h e  a c t u a l  n c t c o r o l o g i c a l  cond i t i o r i s  f0m.s  

z n o t h c r  i n t e y r a l  p a r t  of t h e  f e r t i l i z a t i o n  p r o j e c t .  The 
e-r.- L , d ~ t  dc t c r .~ . i na t i o l i  of t h e  1; f e r t i l i z a t i o n  i s  based on s o i l  

z::3l~-ses f o r  p l z n t - z v a i l a b l e  e i t r o y e n  c o n t e n t  i n  c e r l y  

s p r i n g  ( I o p i c z l  . d v i c e  on ~ ' e r t i l i a r t i o n )  a s  t o  t h e  f i rs t  



N d ress ing ,  and on p l a n t  a n a l y s i s  a s  t o  t h e  2nd N d ress ing  

t o  w i n t e r  c e r e a l s .  The t echno loa ica l  run of working ou t  
EDP f e r t i l i z a t i o n  recommendations i s  shorn i n  F igure  2. 

F igure  2 Organiza t ion  of d a t a  c o l l e c t i o n ,  computation and 
output  of f e r t i l i z a t i o n  recommendations 

Data c o l l e c t i o n  and p rov i s ion  as w e l l  as t h e  f i l l i n g  in of 
the  i n p u t  documents a r e  done under  the  superv i s ion  of coop- 
e r a t o r s  of the  Agrochemical Alaalysis aad Advisory Serv ice  
of the  GDR ( A C U B ) ,  ACUB belongs t o  t h e  I n s t i t u t e  of P l a n t  
N u t r i t i o n ,  Jena,  of the  Academy of A g r i c u l t u r a l  Sc iences  of 
t h e  GDR, It h a s  d i v i s i o n s  im Jena ,  Ha l l e ,  Bergholz-Rehbriicke, 
Dresden and Rostock. The s t a f f  members of t h e s e  s e r v i c e  
d i v i s i o a a  a r e  r e spons ib le  f o r  adv i s ing  t h e  farms f o r  crop 
product ion i n  t h e i r  reg ion ,  The samples of s o i l  and/or  p l a n t s  
as we l l  as manures a r e  analyzed ia s p e c i a l i z e d  l a b o r a t o r i e s  
i n  Jena,  Rostock and Hal le .  The s t a f f  members of ACUB check 
the  i n p u t  documents f i l l e d  in. A l l  i npu t  d a t a  a r e  punched 
i n  the  Dresden d i v i s i o n  of ACUB, 

Checkinq of the  punched inpu t  d a t a ,  running of t h e  EDP 

pro,gram, and p r i n t i n g  of the  f e r t i l i z a t i o n  recommendations 
a r e  c a r r i e d  o u t  i n  the  computer c e n t r e  of the  Mix i s t ry  of 
A g r i c u l t u r e ,  F o r e s t r y  and Food. Then t h e  a t a f f  inembers of 
ACUB check the  EDP f e r t i l i z a t i o n  recomenda t ions ,  hand them 
t o  the  farms and agrochea ica l  c e n t e r s ,  and g i v e  t h e  necessary  
explanat ions ,  

To ensure a wide a p p l i c a t i o n  railge of the  progran, i t  was 
l a i d  ou t  f o r  207 crop s p e c i e s  and u t i l i z a t i o n  types.  The 
crops  a r e  included i n  the  coriputation as crop t o  be f e r t i l -  
i zed  znd f o r  t h e i r  properties as f i r s t  and second preced- 
ing crops o r  c a t c h  crop. Table 2 y ives  a survey of the  crop 
groups t o  be included. 

Table 2 Grop s p e c i e s  and u t i l i z a t i o n  types  covered by the  
i3DP p r o j e c t  f b l e s t i l i z a t i o n f  DS 79 (iUJSORGi3, H., 1378) 



The cropping foxm,and i n  s eve ra l  c rops  a l s o  the  v a r i e t a l  
type grown,as we l l  as  the  intended u s 4  a r c  considered t o  
f u r t h e r  spec i fy  t he  f e r t i l i z a t i o n  recommendations. 

The intended use  of t he  harves ted  crops  i s  requi red  t o  

cons ide r  in f e r t i l i z e r  a p p l i c a t i o n  the  in f luence  of f e r -  
t i l i z a t i o n  on the  q u a l i t y  of the  ha rves ted  crops ,  

The fol lowing u se s  a r e  included: 

- i n d u s t r i a l  processing of the  harves ted  crops  (a .  g. malt- 
ing  ba r l ey ,  s t a r c h  po t a to ,  manufacture of baby food from 
vege tab les )  

- f e e d  and bread g r a b  wi th  increased  crude p r o t e b  content  

- whole-plant ha rve s t  
- a r t i f i c i a l  drying of forage  
- hay-makilsg and feed ing  of f r e s h  fo rage  o r  pa s tu r i ng ,  

r e s p e c t i v e l y  
- ens i l age  
- immediate consumption of vegetables  and po ta toes  
- s to rage  of vegetables  and po ta toes  
- m u l t i p l i c n t i o n  

'The e f f e c t  and t he  dynamics of the  n u t r i e n t s  supp l i ed  a r e  
s t r ong ly  inf luenced by the  e i t e  cond i t ions ,  Therefore,  the  

dif i 'erent  s o i l  p r o p e r t i e s  and the  c l imate  a r e  l a r g e l y  con- 
sSdared when computing f e r t i l i z a t i o n  recommendations w i th in  
DS 73. I n  t h i s  coi l text ,  i t  i s  no t  on ly  the s o i l  n u t r i e n t  

content  being sy s t ema t i ca l l y  determined in the  GDR s i n c e  
1952 on the  b a s i s  of r e spec t i ve  lowa, t h a t  p lays  an impor- 
t a n t  r o l e ,  Table 3 shows the  s o i l  groups f o r  a r a b l e  l and  
included i n  DS 79. 

Table 3 S o i l  croups DS 79 - a r ab l e  land (-iijSORGE, H., 1979) 

The f irst  f i y u r e  of the  s o i l  goes f o r  the  t ex tu r e  of the  
t o p s o i l ,  t he  second f i r u r e  f o r  hydraulic conduc t iv i ty  and 



i * ~ c t e r l o y p i n g  (wziter l e v e l ) .  Excepted a r e  c n e n ~ o z e x  s o i l s  

( s o i l  s roug  4 . 3 ) ,  ha l f -bog  s o i l s  ( s o i l  qroup 6.1 ) , and boy 

s o i l s  ( s o i l  group 6 .2 ) .  

To be a b l e  t o  c o ~ ~ s i a e r  t he  d i f f e r e n t  i n f l u e n c c a  of t h e  

c l i m s t e  on t h e  l e v e l  and e f f e c t  of n u t r i e n t  sup2 ly ,  i t  r a s  
n e c e s s a r y  t o  d e f i n e  f o u r  ~ . a c r o c l i i n , a t i c  zones  f o r  tile farm- 

lalid a r e a  i n  t he  GDH. 

C l i n a t i c  zone 1 = Lowlands ur,der mari t ime i n f l u e n c e  i n  t h e  
n o r t h  2nd t h e  h i l l y  c o u n t r y  w i t h  h w i d ,  

~ i l d  c l i m a t e  i n  t h e  s o u t h  of t h e  GDR 

Cl ima t i c  zone 2 = Dry r e g i o n  2nd marg ina l  a r e a s  i n  t h e  z i d d l c  

~ n d  t h e  sou the rn  p a r t s  of t h e  GDR 

C l i m a t i c  zone 3 = T r a n s i t i o n a l  r e g i o n  between t h e  h i l l y  

c o u n t r y  a r d  t h e  f o o t h i l l s  up t o  t h e  

~ c d i u m - a l t i t u C e  e l e v a t i o n s  of t h e  low 

z o u n t a i n  r a r q e  of t h e  G D i i  

2 l i . x t i c  sc;:e 4 = L l c v a t i o n s  or' tile loin! z o u ~ t 3 i n s  of t h e  ?2E,  

exceeding  LO K above s e 2  l e v e l .  

n ihe re?iol:r.l L i s t r i b u t i o n  of t h e  c 1 i : m t i c  zoiies t o  t h e  TDi3 

c o u c t i e s  i s  shown i n  Yi?ure  3.  

the de1 i ; c i t a t i an  of t he  c l i n z t i c  zol:es is  bzse3  on , ; ie teorolo?i-  

c a l  l i x i t s  ( 2 a b l e  4 ) .  

'?able 4 L . e t e o r o l o . - l c a l  l i x i t s  of t h e  c l i i n a t i c  zones - DS 79 

'This ..!rcrocli!i.?atic a2proach c e c e s e r r i l y  i n c l u t c s  in1'lue:lces 

oi' t h o  I: i c r o -  a:ld l o c a l  c l i ~ z t e s ,  wnich c r e  t h e  rec?sor,s Lor 
ercccdi l iq  t h e  liqlits quoted.  'I"ilzse i i i f l u e n c e s  sliould be con- 

sidercci  by a s s i ~ n i i ~ . ?  t h e x  t o  t h e  r e s p e c t i v e  c l i ! ! : e t i c  zo:le i,r. 

accordance v , i th  t h e  ~1- .e teorologiczl  l i n i t s .  



? o r  t h e  e x a c t  d e t e r m i n a t i o n  of t h e  f e r t i l i z a t i o n  p e r i o d s  

i n  t he  dif i 'erelzt  GDR r e ~ i o n e  i n  depczdence on c l i m a t e  and 
weather, f o u r  phano log ica l  zones  a r e  d i f f e r e n t i a t e d :  

Fhel iological  zone 1 = Hecion v..:ith z o m a l  s t a r t  of vege ta -  

t i v e  pe r iod  
Phezo log ica l  zone 2 = Regioc w i t h  s l i g h t l y  l a t e  s t a r t  of 

v e g e t a t i v e  p e r i o d  
Pheno log ica l  zone 3 = Region with n o m a l  start of  vegeta-  

t i v e  p e r i o d  and ve ry  e a r l y  grain 
h a r v e s t  ( e a r l y  t h r e s h i n s  ) 

E h e n o l o o i c ~ l  zone 4 = Region w i t h  ve ry  l a t e  s t a r t  of vegeta-  

t i v e  p e r i o d  

The s t r u c t u r e  of t h e  f low c h a r t  of t h e  sub -p ro~rams  accord-  

i ng  t o  t h e  u n i t  assembly p r i n c i p l e  ~ ' r l d  an e x a c t  e d a p t a t i o n  of 
t h e  r e s p e c t i v e  i n p u t  and o u t ~ u t  i n f o m a t i o n  a l l ow i n  DS 79 t o  
compute s e p z r a t e l y  and i n  c o n b i n r t i o n  t h e  sub-programmes 
mentioned ir- ;i l iqure 1 . 'Therefroa r e s u l t  t h e  f o l l o w i n g  p o s s i b l e  
cornputation s;. ste!;;s (Table  5 ) .  

Zable 5 Survey of t he  computation systems of t he  DS 73 
. - proFran  (iL1;S0RGS, 5. e t  a l . ,  1973) 

Goxpu ta t io~ i  sgrstens 1 and 2 ? r e  t h o s e  n o s t  2reque::tly used 
by t h e  f a m s  f o r  c rop  produc t ion .  Computation systern 1 

II.Ii::ercl i 7 e r . t i l i z s t l o n  (Jizcro- and L l i c r o n u t r i e n t s )  s e r v e s  

t o  conptlte crop- 2nd f i e l d - r e l a t e d  recorni~endat ioas  f o r  
- .  f e r t i l i z a t i o n  with tnacronut r ie l i t s  (B ,  2 ,  I.;, . r ~ , ? ,  Ca), and i f  

r e s u l t s  from s o i l  a n a l y s i s  f o r  r n i c r o n u t r i e ~ l t s  a r e  a v s i l a b l e  
2 1 ~ 0  f o r  f e r t i l i z a t i o n  w i t h  l ~ i i c r o i ~ u t r i e n t s  (B, Cu, i n ,  %lo, 

Za), i n  t e r n s  of q u a n t i t y ,  s p l i t t i n g ,  t i n e ,  f e r t i l i z e r  form,  
and f e r t i l i z a t i o n  technique .  If z i c r o n u t r i e n t s  z r e  r e q u i r e d ,  
f e e d b a c k  t a k e s  p l a c e s  t o  the use  of c i a c r o ~ l u t r i e n t  I ' e r t i l i z e r s  
con te i l i ing  n i c r o n u t r i e n t s .  S i t e  c o n d i t i o n s ,  economic f a c -  

t o r s ,  znd t h e  i n f l u e n c e  011 t h e  q u a l i t y  of t h e  c rop  p r o d u c t s  
Ere cons ide red  i a  the  conpu ta t ion .  



The fa rms  have t o  p rov ide  d a t a  on the ia tende j .  o r q a n i c  
manuring t o  enab le  t h e  i n t e q . m t i o n  of t h e  l ~ u t r i e n t s  s u p i ~ l i e d  
by t h e  o r q a E i c  i.anurin,a and t h e  cornputation 09 t h e  balallce 

f o r  t h e  r ep roduc t ion  of c o i l  o r - a n i c  m t t e r .  

Coinputation s y s t e x  2 'Cryanic  . : anu r ing l  i s  used t o  cozpute  
t h e  a v a i l a b i l i t y  of t h e  d i T f e r e n t  orga:lic manures i n  t e r n s  

of q u a n t i t y  and t h e ,  a ~ l d  t h e i r  d i s t r i b u t i o n  t o  c r o p s  and 
f i e l d s  unde r  c o n s i d e r a t i o n  of f a c t o r s  of agronomy and c u l t i -  
v a t i o n ,  demands of env i ronmenta l  ecology 2s w e l l  a s  a s p e c t s  
of l a b o u r  o r g a n i z a t i o n  and econorily. These d a t a  may a l s o  

s e r v e  a s  i n p u t  d a t a  f o r  computing mine ra l  f e r t i l i z a t i o n .  
P ~ r t k e r r r ~ o r e ,  b a l a n c e s  a r e  e s t a b l i s h e d  f o r  t h e  q u a n t i t y  and 

use  of s t r a w  and r e p r o d u c t i o n  of  s o i l  o r q ~ n i c  m a t t e r .  

O f  t h e  r e ~ a i n i n g  computat ion sys tems ,  system 6 ' l i i t r o5en  
3 a r t i l i z a t i o n  i n  S p r i n g '  i s  of s p e c i a l  importance f o r  con- 

s i d e r i n g  t h e  problems of  environment. It i s  in t ended  t o  ad- 
d i t i o n a l l y  conipute recomr~enda t ions  f o r  n i t r o g e n  f e r t i l i z a -  

t l o n  w i t h i n  a s h o r t  t i x e  i n  sp r ing .  It s e r v e s  t o  c o r r e c t  
changes i n  t h e  c ropping  p l a n  2nd t h e  u s e  of o r o a n i c  .- a a n u r e s ,  

which p a r t i c u l a r l y  i n f l u e n c e  n i t ro ,uen  f e r t i l i z a t i o n  of t h e  
f i e l d s .  :'.:oreover, n i t r o g e n  f e r t i l i z a t i o n  i s  e d j u s t e d  t o  t h e  
c o n d i t i o n s  of t h e  p reced ing  y e a r  ( c r o p  y i e l d ,  n i t r o g e n  ex- 
t r z c t i o n  and n i t rou , en  r e s i d u e &  i n  s o i l )  and t o  n i t r o g e n  

d y n r : ~ i c s  i n  s o i l  d u r i n s  t h e  w i n t e r  ~ o n t h s .  Thus t h e  ainounts 
of i n c r q ~ ~ n i c  n i t r o g e n  compounds (Kin = iiii;--iY and N?--N) 

c v a i l a b l e  i n  t h e  s o i l s  i n  e a r l y  s p r i n g  a r e  cons ide red .  

The f e r t i l i z a , t i o n  recommendatior~s a r e  compute2 by f i e l d s  f o r  
t h e  r e s p e c t i v e  c rop  s p e c i e s  o r  u t i l i z a t i o n  type.  The f e r -  
t i l i z e r  ~ r n o u n t s  r e q u i r e d  t o  r ezch  t h e  g lanced  y i e l d s  z r e  
2 r i n t e d  ou t .  

The l e v e l  of i i  f a r t i l i z s t i o n  i s  coxputed by means of p roduc t ion  

f u n c t i o n s  ( p o l y n o z i ~ l s  of 2nd o r d e r )  r e p r e s e n t i n q  t h e  r e l a t i o n s  



between N f e r t i l i z a t i o n  and c rop  g l e b d .  I n  a s p e c i a l  
program, t h e  y i e l d  increments  r eached  p e r  kg N a t  t h e  
r e s p e c t i v e  y i e l d  l e v e l  a re  viewed a g a i n s t  t h e  a d d i t i o n a l  
e x p e n d i t u r e s  f o r  f e r t i l i z a t i o n  ( t e c h u o l o g i c a l  c o s t s  f o r  
N, P, and K ) ,  t a k i n g  t h e  harvest i iug c o s t s  f o r  t h e  y i e l d  
increment  i n t o  account ,  The optimum is r e a c h e d  when the 
r e t u r n s  f o r  t h e  y i e l d  increment  corns up t o  t h e  c o s t s  f o r  
t h e  a d d i t i o n a l  e x p e n d i t u r e s  r e q u i r a d  f o r  i ts  produc t ion .  
 he op t ima l  N r a t e  (N o p t . )  is c a l c u l a t e d  by means of t h e  
op t ima l  y i e l d  (Y op t .  ) (R&~ENSU,  H. ; KUNDLEB, P. ; WEN- 
RICH,  B., 1972). 

Y op t .  = --- - ----- - - + a 
(a - ~ A Y  - 2 . @ . -  . pkj2 . 40 4c 

AP Ak 

I n  t h i s  c o n t e x t ,  t h e  symbols aeari: 

a ,  b ,  c  - p a r t i a l  r e g r e s s i o n  c o e f f i c i s n t s  of t h e  p r o d u c t i o n  
f unc t  Lon 

P?T - t e c h n o l o g i c a l  c o s t s  of M f e r t i l i z a t i o n  
- p r i c e  of c r o p  p r o d u c t s  in ivi/l00 kg 

My - h a r v e ~ t i n g  c o s t s  i n  Id/100 kg 

EP - P uptake by p l a n t  i n  kg/lOO kg of y i e l d  
AP - s i te -dependent  P u t i l i z a - b i o u  c o e f f i c i e n t  
PP - t e c h n o l o g i c a l  c o s t s  of P fertilization 
Ek - K uptake by p l a n t  i n  kg/100 kg of y i e l d  
Ak - s i te -dependent  K u t i l i z a t i o ~  c o e f f i c i e n t  
Pk - t e c h n o l o g i c a l  c o s t s  of K f e r t i l i z a t i o n  

By correcting t h e  optimum N r a t e s  i t  is p o s s i b l e  t o  system- 
a t i c a l l y  i n f l u e n c e  uhe c r o p  y i e l d s  and e s p e c i a l l y  r;he q u a l i ~ y  



of t h e  c rop  p r o d u c t s  from c e r t a i n  s p e c i e s  i f  t h e r e  i s  t h e  
r e s p e c t i v e  demnd  i n  n a t i o n a l  ecaxomy. The op t ima l  h r a t e s  
a r e  n o t  c a l c u l a t e d  f r o m  y e a r  t o  y e a r ,  b u t  a r e  i nc luded  a s  
t a b l e  v a l u e s  i n  t h e  DS 79 computer program. 

Crop s p e c i e s  grown t o  a s m a l l e r  e x t e n t  a r e  n o t  op t imized  
through p roduc t ion  f u n c t i o n s .  I n  such c a s e s ,  t a b l e s  r e r e  
worked o u t  on t h e  bafi is  o f  e x p e r i n e n t a l  r e s u l t s .  

Due t o  t h e  s t r o n g l y  va ry ing  y i e l d s ,  t h e  l e v e l  of 8: T e r t i l i z a t i o n  
t o  v e g e t a b l e s  i s  i n v e s t i g a t e d  by way or' b a l a n c i n g ,  t h e  planned 
y i e l d s  be ing  i n c l u d e d  (GEISSLER, TH.; GEYXR, B., 1976).  

1: &/ha = E a A + b  where 

X is planned y i e l d  i n  100 kg/ha 
a is IYT u12ta;ce by p l a n t  i n  k,q/100 kg 

A is f a c t o r  f o r  c r o p a n d  s i t e - s p e c i f i c  a s s i r n i l a t i o ~ i  
c a ~ z c i t y  

b  i s  a d d i t i o n  depecding oz  v e g e t a b l e s  spccdes  aild 
f e r t i l i z a t i o n  group 

The b a s i c  va lue  of optinla1 n i t r o g e n  f e r t i l i z a t i o n  r e l a t i n g  
t o  c e r e a l s  as  precedi-lg c r o p ,  nor.::al . :e teorological  condi-  
t i o n s ,  and ~ b s c n t  o r g a n i c  ~ a n u r i n g  i s  f u r t h e r  ~ r e ~ e x t e d  by 
a d d i t i o n s  and s u b t r a c t i o n s  f o r :  

- y i e l d  l e v e l  
- preced ia?  c rop  2nd p o s i t i o n  i:l t h e  c rop  r o t a t i o n  
- usc  of t h e  c rop  p ro2uc t s  
- c u l t i v a t i o n  f o m  
- ~ l u t r i e n t  su2;:ly bl- o~::.;.zl:ic r.2 i:.r7--9 Id- t o  t h e  c rop  o r  

r e s i d u e s  f r o g  t h e  f e r t i l i z a t i o n  of t h e  f irst  crop  o r  

- r e o i d u z l  e f f e c t  of oryazlic . , ~ t n u r i n g  t o  t h e  p r e c e d i l ~ g  
c r o p s  

- v a r i e t y  i u  v e g e t z b l c s ,  c e r e a l  s l a t s ,  p o t a t o e s ,  acd 
seed  yrov;inq c r o p s  

- z p p l i c a t i o n  of culm s t z b i l i z c r s .  



The add i t ion21  cozquta t ion  of n i t r o z e n  f e r t i l i z a t i o n  i n  the 

~ p r i n g  of the  crop y e a r  inc ludes  fur thermore:  

- n i t r o y e n  uptake by the preceding crop i n  dependence on 

the  y i e l d  l e v e l  
- l e v e l  of II f e r t i l i z a t i o n  t o  the  preceding crop 
- n i t r o g e n  r e s i d u e s  from t h e  precediag y e a r ,  and 

- IT t r a n s l o c a t i o n  during the w i n t e r  months, 

Consideriny these  f a c t o r s  of in f luence  on the  l e v e l  of the  
o v e r a l l  n i t r o g e n  requirements  a l lows an almost  f u l l  adapta- 
t i o n  t o  the respective product ion c o n d i t i o n s  so t h a t  i t  i s  

p o s s i b l e  i n  almost every case  t o  avoid  damages from over- 
d ress ing  and s t r o n g e r  Xi t r a n s l o c d t i o n s  i n t o  t h e  $round-k~ater 
even on low-sorption s o i l s  dur inz  the  growing season. 

A f u r t h e r  measure f o r  e l imina t ing  n i t r o g e n  overdress ing  and 
leaching  c o n s i s t s  i n  s p l i t t i n g  B f e r t i l i z a t i o n  and observing 
o p t i z a l  a p p l i c a t i o r  d a t e s .  Thus, i t  i s  recomr-ended t o  s p l i t  
L f e r t i l i z a t i o n  i n t o  two d r e s s i q s  f o r  c e r e a l  c rops  and 
sugar  bee t  and two t o  f o u r  dressin:ys f o r  a l a o s t  a l l  vege- 
t a b l e s ,  p e r e n n i a l  fo rage  p l a n t €  (illcludin< g r a s s l a n d )  and 
seed growing crops.  111 t h i s  way, 2ama,~es f r o m  overdressin,o 
w i l l  be avoided, the  q u a l i t y  of t h e  c r o ~  products  w i l l  be 
improved and s t rony  li t r a n s l o c a t i o n s  w i l l  no t  occur  even 
a f t e r  h e a v i e r  p r e c i p i t a t i o n s .  

The farms f o r  c rop  product ion rece ive  r e c o n ~ e n d a t i o n s  on 
the  opt imal  a p p l i c a t i o n  d a t e s  f o r  a l l  f e r t i l i z e r  d r e s s i n ~ s  

( inc lud ing  s p l i t  d r e s s i : q s ) .  They a r e  z i v e r  i n  form of 
p r i n t - o u t s  011 t n e  time spaus i n d i c a t e d  i n  10-day p e r i o d s  
and. i c o ~ t h s  arlri t he  r e s p e c t i v e  s t a g e  of p l a n t  d e v e l o p e n t .  
'filus i t  i s  gur ra!,tced t h a t  even i n  a y e a r  v:hen the  ineteor- 
o l o e i c a l  coll i l i t ions d e v i a t e  nluch f roin the  s t andard ,  Ii f e r -  
t i i i z a t i o r  w i l l  be c ~ r r i e d  o u t  a t  the  t i n e  chen the n u t r i e n t s  
a r e  needed aiid due t o  a =?id u2take by the  p l a n t  w i l l  ilot 
be wzshed out  t o  a z r c a t e r  e x t e n t .  Hecomendat io i~s  on 

a u t u ~ n  ii d r e s s i n . 7 ~  of 30 lc~/ha  a r e  ofily z iven  f o r  the  cul -  
t i v a t i o n  of w i n t e r  rape Frov:n a f t e r  c e r e a l s  i n  o r d e r  t o  



ensLre a s u f f i c i e n t  j u v e n i l e  develop::~ent of t h e  p l a n t s  

be fo re  w in t e r .  A u t w  N d r e s s i n g s  a r e  n o t  r eco~mended  f o r  
o t h e r  c rop  s p e c i e s ,  n o r  f o r  w i n t e r  c e r e a l s  ar,d a f t e r  straw 
nar lur ina  t o  p reven t  s t r o n g e r  ii t r a n s l o c a t i o n  t o  lower  s o i l  
l a y e r s ,  which Kay become p o s s i b l e  p a r t i c u l a r l y  d u r i n g  mi ld  
w i n t e r  moi:ths w i t h  heavy p r e c i p i t a t i o n .  

C a l c u l a t i o n  of P ,  K ,  and it& f e r t i l i z a t i o n  i s  done w i t h i n  
n u t r i e n t  ba l anc ing  where n u t r i e n t  uptakes by t h e  c r o p s  
a r e  viewed a g a i x s t  n u t r i e n t  supp ly  by mine ra l  f e r t i l i z a -  
t i o n  and o q a n i c  sa i iu r ing  unde r  c o n s i d e r a t i o n  of  u u t r i c n t  

u t i l i z a t i o n  and n u t r i e n t  status of t h e  s o i l s .  

A t  an e x c e s s i v e  n u t r i e n t  c o n t e n t  of  soi l , ,  i t  i s  recormended 
n o t  t o  a p p l y  x i n e r a l  F o r  K f e r t i l i z a t i o n .  The f i e l d  w i l l  

even be excluded  fro^ o r . ~ a n i c  a a n u r i n g  supp ly ing  a h i g h  

amount of  n u t r i e n t s ,  when t h e  r a r s e  of t o x i c  a c t i o n  ( e .  _rr. 

in po tass ium)  is reacned.  S o i l  a n a l y s i s  t h u s  has a r e y u l a t i n g  
f u n c t i o n  i n  t h e  c z l c u l a t i o c  t o  eventually con!pensate - f o r  

e r r o r s  o c c u r r k ~ g  i n  be l znc ing  ( e .  g. e r r o r s  czused 5y 

s e v e r a l - y e a r  d e v i a t i o n s  of tlie a c t u ~ l  y i e l d  from t h e  p l s r a e d  
y i e l d ) .  

On t h e  b a s i s  of z n a l y t i c a l  r e s u l t s  on t h e  l ime  s t a t u s  of 
& o i l  t h e  l e v e l  of 1i:xing i s  d e t e r u i n e d  i n  dependellce on t h e  

s o i l  c l a s s ,  hu~nus c o n t e n t  and t h e  c rop  s p e c i e s  a s  w e l l  a s  

u t i l i z a t i o n  type.  The l ime  q u a n i t i e s  a r e  f i x e d  t o  r e a c h  
o p t i n a l  s o i l  r e s ~ o n s e .  

The E X  pro,yram f o r  cornputins recor;;!n.endations on :i;icro- 
nu t r ie l - - t s  i s  s t l ~ c t u r e d  i n  such a way t h a t  e l l  i n f l u e ! i c i n ~  

? a c t o r s  h i t h e r t o  known Zron f e r t i l i z ~ t i o n  t r i a l s  and prac-  
t i c e ,  such 2s l e v e l ,  t e c h ~ i q u e ,  t i z c ,  and Torn of f e r t i l i z a -  

t i o n  with n i c r o ~ u t ~ i s i i t s ,  z r e  cons ide red .  

c o n t e x t ,  t h e  izd iv ic lua l  f ac-  



t o r s  exertin:  a  C i f f e r e n t l y  s t rong  inf luence .  S p e c i a l  a t t e n -  
t i o n  i s  pzid t o  both t h e  d i f f e r e n t  mic ronu t r i en t  r equ i re -  
ments of the  i n d i v i d u a l  crop s p e c i e s  and the  supply of t h e  
s o i l  w i th  the. r e s p e c t i v e  micronut r ien t .  

The c a l c u l a t i o a  of organic  manuring i n d i c a t e s  the  a v a i l a b l e  
amounts of the  organic  manures and then  d e f i n e s  t h e i r  d i s -  
t r i b u t i o n  t o  c rop  s p e c i e s  and f i e l d s .  The a v a i l a b l e  amounts 
of o z a n i c  manures a r e  determined on t h e  b a s i s  of the  g iven  
q u a n t i t i e s  o r  t h e  g iven  l i v e s t o c k  i n  dependence on the  type 
and s i z e  of l i v e s t o c k  manzgement during the  y e a r ,  housil-4 
of the  an ina l s , znd  s t o r a g e  of the  orgenic  mmures.  The e x i s t -  

ing s t o c k s ,  supply from o t h e r  farms, and d e l i v e r y  t o  o t h e r  
farms w e  taken i n t o  account. 

Bcquirenents  of ecv i ronxen ta l  ecology have t o  be considered 
i n  plaxning the  use of o r c r n i c  manures, p a r t i c u l a r l y  of 
s l u r q - .  ? o r  t h i s  rezson,  the  cond i t ions  of e n v i r o m e n t a l  
ecology and the  s p e c i f i c  farm cond i t ions  2.re tak ing  a  
s p e c i a l  p o s i t i o n  anloixwst the  cozlplex of f a c t o r s  considered 
f o r  the  recorn;-::endations on f e r t i l i z e r  use  ' ( T ~ b l c  6 ) .  

Table 6 P a c t o r s  f o r  f e r t i l i z a t i o n  recoa iende t ion  on 
o m s a i c  3acurin.q 

To have them included f o r  each f i e l d ,  the  f o l l o i ~ f i c g  l i x i t a -  
t i o n s  aay  be s i v e n :  

- exclus ion  of any orqanic  rnaliuriny , 
- couf ine rne~ t  t o  s o l i d  orqanic  :nasures ( exc lus ion  of l i q u i d  

o r ~ a n i c  ~xailures) , 
- t e a p o m r g  p r o h i b i t i o n  of s l u r r y  spreadiriq during the  yea r ,  
- l i m i t a t i o n  of a p p l i c a t i o n  r a t e s  i n  kg/ha of t o t a l  n i t r o g e n  

by s o l i d  and/or  l i q u i d  o r ~ a n i c  nanures i n  va r ious  l e v e l s  
(160 and 200 kg N/ha, r e s p e c t i v e l y )  

The coabina t ion  of t h e s e  p o s ~ i b i l i t i e s  a l lows t o  inc lude  
a l l  r e l e v a a t  c o n d i t i o n s  of rriater niazrgement with r e s p e c t  



G O  waGer p r o t e c t i o n  zones,  ground water  l e v e l ,  i n c l i n a t i o n  of 
s l o p e ,  management, and t h e  l i k e  i n  f e r t i l i z a t i o n  recommendations. 

F e r t i l i z a t i o n  recommendations a r e  given on t h e  b a s i s  of the  
. q u a n t i t y  and t ime of organic  manure product ion  . s t o r a g e  c a p a c i t y  . f i e l d  data 
. given t r a n s p o r t  d i s t ances ,  and . parameters  f o r  t h e  use of organic  manures 
The f i e l d s  a r e  s e l e c t e d  by rank  o rde r  ( ~ R L I T Z ,  H., 1978). 

The recommendation of f e r t i l i z e r  use starts ou t  from t h e  op t i -  
mal t ime spans f o r  t h e  i n d i v i d u a l  crops.  I n  how far it is 
necessary  t o  recommend manure sp read ing  beyond t h e s e  t ime 
spans ,  depends, first of a l l ,  on t h e  a r e a  a v a i l a b l e  f o r  ap- 
p l i c a t i o n  (cropping p a t t e r n  and removal of t h e  preceding  crop)  
and t h e  e x i s t i n g  s t o r a g e  capaci ty .  These problems a r e  impor- 
t a n t  i n  connect ion  w i t h  f a c t o r s  of l abour  o rgan iza t ion ,  par- 
t i c u l a r l y  i n  case  of slurry a p p l i c a t i o n ,  as p a r t i a l l y  it has 
not  y e t  been p o s s i b l e  t o  s u f f i c i e n t l y  coordina te  cropping 
p a t t e r n ,  c rop  r o t a t i o n ,  s t o r a g e  capac i ty ,  and sp read ing  ca- 
p a c i t i e s  t o  t h e  q u a n t i t y  of slurry a v a i l a b l e .  

Farmyard manuring is c a r r i e d  out  according t o  t h e  known 
crop-specif  i c  parameters .  Due t o  t h e  h igh  p r o p o r t i o n  of so l -  
uble n i t r o g e n  c o n t e n t ,  t h e  r a t e  of slurry a p p l i c a t i o n  must 
be i n  accordance w i t h  the  n i t rogen requirements 
of t h e  p l a n t  s t ands .  It, t h e r e f o r e ,  r e s u l t s  from t h e  N 

requirements  of t h e  p l a n t  s t a n d s ,  t h e  N content  of t h e  slurry, 
and t h e  minera l  f e r t i l i z e r  e q u i v a l e n t s . ( ~ h e  minera l  f e r t i l i z e r  
e q u i v a l e n t s  a l low the  comparison between t h e  n u t r i e n t s  of 
s l u r r y  and those of minera l  f e r t i l i z e r s . )  

A s p e c i a l  problem a r i s e s  i n  that t h e  slurry must be spread  
over  the  whole y e a r ,  t h a t  means i n  t h e  autumn and w i n t e r  
months, t o o ,  as f o r  economic reasons  the  s t o r a g e  c a p a c i t y  
cannot have any dimensions d e s i r e d  and s p r i n g  spreading  cannot 
be performed w i t h i n  a s h o r t  time f o r  r easons  of l abour  



organ iza t ion  i n  view of t h e  largo animal houses and, hence, 
t h e  h igh  q u a n t i t y  of s l u r r y  produced. 

To keep t h e  N l each ing  as low as p o s s i b l e ,  it  is recommended 
t o  mainly apply slurry on t h e  b e t t e r  s o i l s  of t h e  farm i n  
autumn. Furthermore, t h e  a p p l i c a t i o n  d a t e  i n  t h e  autumn months 
is f i x e d  as l a t e  as p o s s i b l e  i n  dependence on t h e  s t o r a g e  
capaci ty .  A t  t h e  Same t h e ,  it is a t t e m p t e d  t o  combine i t  w i t h  

c a t c h  cropping o r  straw manuring. The d e c l i n e  i n  N l e a c h i n g  
due t o  straw manuring is caused by an immobil izat ion of t h e  
s o i l  n i t r o g e n  (Table 7). 

Table 7 Leaching l o s s e s  a f t e r  s l u r r y  manuring a t  v a r i o u s  
sp read ing  d a t e s  an a Sand-Rost-Erde s o i l  (S 5 D 20/18), 
1 September, 1971, u n t i l  31 August, 'I972 ( p o t a t o )  

Thus, s t raw manuring i n  genera l  must be s t r e s s e d  as a meas- I 

ure  t o  reduce N l e a c h i n g  a t t r i b u t a b l e  t o  n i t rogen  r e s i d u e s  
from f e r t i l i z a t i o n  o r  mineralization of s o i l  organic  mat ter .  
Catch cropping p a r t i c u l a r l y  e f f e o t s  a r e d u c t i o n  of t h e  perco- 
l a t i o n  water  r a t e  through t h e  water  uptake by t h e  p l a n t s  and 
t h e  N uptake from s l u r r y  a p p l i c a t i o n  and s o i l  (Table 7). 

To reduce N l e a c h i n g  a f t e r  autumn a p p l i c a t i o n  of s l u r r y ,  
i n v e s t i g a t i o n s  have been made dur ing  t h e  l a s t  years i n t o  
t h a  use of n i t r i f i c i d e s .  The a d d i t i o n  of N-Serve o r  Cyano- 
guani-din t o  slurry i n h i b i t e d  t h e  n i t r i f i c a t i o n  of t h e  
s l u r r y  n i t rogen i n  incuba t ion  experiments (loamy sand,  20 'c, 
50 p e r  c e n t  w a t e r  c a p a c i t y )  and f i e l d  trials. 

3  . Operat ional  n i t r o ~ e n  f e r t i l i z a t i o n  recomrne ndat ions  
3.1. Topical  advice on t h e  ? s t  N d r e s s i n a  t o  w i n t e r  c e r e a l s  

A s  f o r  reasons  of p lanning  and as a b a s i s  f o r  dec id ing  on 
PK advance f e r t i l i z a t i o n  and l iming t h e  f e r t i l i z a t i o n  recom- 
mendations must be computed a l r e a d y  i n  the  summer of 
t h e  preceding y e a r ,  it is only computation system 6 



'Ni t rogen F e r t i l i z a t i o n  i n  Spr ing '  which i n c l u d e s  t h e  
meteorologica l  c o n d i t i o n s  of t h e  preceding y e a r  and winter .  
But i n  this case ,  t o o ,  it is not  p o s s i b l e  t o  inc lude  i n t o  
t h e  c a l c u l a t i o n s  t h e  a c t u a l  meteorologica l  c o n d i t i o n s  
dur ing  t h e  growing season and t h e i r  in f luence  on f e r t i l i z a -  
t i o n .  It is, t h e r e f o r e ,  necessary  t o  adapt  t h e  N f e r t i l i z a -  
t i o n  t o  t h e  a c t u a l  meteorologica l  cond i t ions  l a t e r  on. 

S t a r t i n g  out  from t h e  n e c e s s i t y  of cons ide r ing  t h e  d i f f e r e n t  
contenta  of inorgan ic  n i t rogen  i n  t h o  s o i l s  (Nin = NO;-N and 
NH4+-I7) i n  N f e r t i l i z a t i o n  t o  w i n t e r  c e r e a l s ,  comprehensive 
i n v e s t i g a t i o n s  i n  this f i e l d  have been c a r r i e d  out  i n  the  
GDR s i n c e  1972. It appeare t h a t  an e s s e n t i a l  f a c t o r  of i n f l u -  
ence on t h e  y i e l d  is covered when i n c l u d i n g  t h e  Nin con ten t  
i n  t h e  dimensioning of t h e  first N d r e s s i n g  t o  c e r e a l s ,  and 
hence t h e  r e l a t i o n s  between N f e r t i l i z a t i o n  and y i e l d  a r e  
desc r ibed  i n  a b e t t e r  way. 

The N con ten t s  i n  s o i l s  summarized f o r  t h e  s o i l  groups of 
t h e  DS 79 programme i n  Table 8 show a marked dependence of 
t h e s e  con ten t s  on s o i l ,  weather and the  crop  y i e l d  i n  t h e  
preceding  year .  

Table 8 Amounts of inorgan ic  N (kg/ha) i n  t h e  0-60 cm l a y e r  
of t h e  5 n a i n  s o i l  groups i n  t h e  D S  79 programme of 
t h e  GDR between 1973 and 1979 

To g i v e  an  example it s h a l l  be s t a t e d  t h a t  as compared w i t h  
t h e  average of t h e  years, t h e  Nin q u a n t i t i e s  were h igher  i n  
1977 due t o  t h e  low crop  y i e l d s  of t h e  preceding  y e a r ,  than  
i n  1975 when heavy p r e c i p i t a t i o n s  occurred i n  win te r .  

S ince  1973, concre te  comnents have been made i n  lTopical  
Advice on F e r t i l i z a t i o n 1  i n  e a r l y  s p r i n g  on t h e  exac t  a e t e r -  
minat ion of t h e  first N d r e s s i n g  t o  w i n t e r  c e r e a l s  under 
c o n s i d e r a t i o n  of t h e  inorgan ic  N q u a n t i t i e s  i n  s o i l .  



These comments on the  c o r r e c t i o n  of ii f e r t i l i z a t i o n  a r e  
g iven  in kg I;/ha a s  a d d i t i o n s  t o  o r  s u b t r a c t i o n s  fron! the  
f i r s t  I, d r e s s i u g s  recommended i n  the  p r i n t - o u t s  on 
f e r t i l i z a t i o n  which a r e  handed t o  the  farms f o r  crop 
product ion and the  agrochenica l  c e n t r e s .  They a r e  worked 
ou t  f o r  21 c l i n a t i c  zones of the  s o i l  and a l l  t h e  s o i l  groups 
occuqing t h e r e  ( a l t o g e t h e r  52 c o r r e c t i o n  va lues ) .  These 
c o r r e c t i o n  va lues  a r e  based on the  c o n t e n t s  of n i t r a t e  and 
ammonium n i t r o g e n  determined every y e a r  i n  l a t e  autumn and 
e a r l y  sp r ing  i n  a t o t a l  of 1,660 s o i l  samples f r o n  0-30 and 
31 -60 cm ( p a r t i a l l y  a l s o  61 -100 cm) depth i n  5  f i e l d s  p e r  

agrochemical c e n t r e .  

A s  a l s o  the  leaching  l o s s e s  a f t e r  autumn a p p l i c a t i o n  of s l u r r y  
do n o t  only  depend on the  s o i l  c l a s s  bu t  d e c i s i v e l y  on the  
meteorologica l  c o n d i t i o n s  i n  autumn and w i n t e r ,  t hese  va lues  
have t o  be equal ly  considered i n  the  c o r r e c t i o n  of minera l  
nitrogel1 f e r t i l i z a t i o n .  Thus the  n u t r i e n t  supply w i l l  be 

s u f f i c i e n t  and t h e  r e s i d u e s  kept  b l i n i t s .  G r e c t e s t  v a r i a t i o n s  

i n  Xi, con ten t  a r e  found on medium s o i l s  as on sandy s o i l  the  
n i t r a t e  n i t r o g e n  i s  almost completely washed out  by normal 
p r e c i p i t a t i o n s ,  whereas on heavy s o i l s  v.ith h igh  wa te r  capac i ty  
n i t r o g e n  t r a n s l o c a t i o n  i s  low even a f t e r  heavy p r e c i p i t a t i o n s .  

The annual d i f f e r e n c e s  may reach  cons ide rab le  va lues  (Table 9 ) .  

Table 2 k m u a l  d i f f e r e n c e s  i n  the  so lub le  n i t r o g e n  con ten t  
of t h e  s o i l  a t  the  start  of t h e  growiag s e a s o r  a f t e r  
autumn e p p l i c a t i o ~ l  of s l u r r y  on loamy sand 

The evti luation of p l o t  and f a m - s c a l e  d i s p e l a d  t r i a l 6  and 
d a t a  c o l l e c t i o n  on t h e  farm show t h a t  i t  i s  p o s s i b l e  t o  reach 
L e t t e r  y i e l d  s t a b i l i t y  and t o  improve u t i l i z a t i o n  of the  

e x i s t i n s  y i e l d  p o t e n t i a l  by neans of a n  aimed li supplg t o  

w i n t e r  c e r e a l s .  



3.2 F l a n t  a n a l y s i s  

I n  the  G a R ,  p l a n t  a n a l y s i s  a s  a measure f o r  ' o p e r a t i o n z l  
f e r t i l i z a t i o n  a d v i c e 1  i s  beiag c a r r i e d  o u t  i n  w i n t e r  c e r e a l s  

and s h a l l  be app l i ed  t o  o t h e r  crop s p e c i e s  ( s u s a r  b e e t ,  
vege tab les )  i n  f u t u r e .  Under the  c o n d i t i o n s  of the  GDR i t  
h a s  been shown t h a t  the  M r a t e s  r equ i red  f o r  reaching h igh  
crop y i e l d s  and maximum u t i l i z a t i o n  of the  y i e l d  p o t e n t i a l s ,  

a s  a r u l e ,  should be s p l i t  i n  two d r e s s i n g s  because of t h e  
d i s p o s i t i o n  of t h e  c u l t i v a t e d  c e r e a l  c rops  t o  lodging. This 

should a l s o  apply t o  f u t u r e  v a r i e t i e s  with b e t t e r  r e s i s t a n c e  
t o  lodging. Fhereas  t h e  Hi, content  i n  s o i l ,  w i n t e r  p r e c i p i -  

t a t i o n ,  and the  s o i l  c l i m a t i c  r eg ion  a r e  mainly used f o r  
e x a c t l y  determining the  first n i t r o y e n  d r e s s i n g  eccordiag  t o  

EDP f e r t i l i z a t i o n  recommendations, i t  i s  t h e  p l a n t ' s  n i t r o g e n  
content  a t  the start  of shoot ing  t h a t  forms t h e  b a e i s  f o r  the  
exac t  de terminat ion  of the  second n i t r o g e n  d ress ing  t o  w h t e r  
c e r e a l s .  

Samplire t akes  p lace  when t h e  c e r e a l  p l a n t s  a r e  2b - 40 cm 

h i s h  and have reached FEEKZS s t e g e s  4 t o  7. It i s  j o i n t l y  
prepared aud c a r r i e d  o u t  by the  farms f o r  crop product ion 
and t h e i r  agrochenica l  c e n t r e s  under  the  superv i s ion  of the  
i r C U 3  s t a f f  members. A t t e n t i o n  has  t o  be pa id  t h a t  s u f f i c i e n t  
time i s  l e f t  betnecn t h e  f i r s t  n i t r o p e n  d ress ing  rr;d p l a n t  
samplinz. The o p t i x a l  time f o r  p l a n t  a n a l y s i s  i s  g iven  n i t h  
the  c e r e a l  p l a n t s  reeching a he igh t  of between 3C and 35 cm. 

i i i t h i n  4 days the  AZUB a ~ a l y z e s  the  samples f o r  t h e i r  c i t r o c e n  
c o n t e c t  and conveys the recornendat ion  f o r  a seccnd n i t r o q e n  

i r e s s i n ~  t o  the  f s m s  f o r  crop ~ r o d u c t i o n .  

The fol lowing s t s s d a r d s  a r e  v a l i d  f o r  the  e l a b o r z t i o n  of the  

Z e r t i l i z z t i o n  reconinendation on the  bosis of the  n u t r i t i o n a l  
s t a t u s  of the p l z ~ t :  



Very high n i t rogen  content  0 kg N/ha 

High n i t rogen  con ten t  30 irg N/ha 
Medium n i t rogen  content  N f e r t i l i z a t i o n  according 

t o  EDP recommendation 
Low n i t rogen  content  tt 

Very low n i t rogen  content  tt 

Tho e f f e c t i v e n e s s  of N f e r t i l i z a t i o n  is expected t o  be 
h ighes t  i n  t h e  low t o  medium range of p l a n t  n u t r i t i o n .  
Therefore t he  complete EDP r a t e  is app l i ed  i n  this  case.  
Very low N con ten t s  i n d i c a t e  N de f i c i ency  c a l l i n g  f o r  
inmediate f e r t i l i z a t i o n ;  an inc rease  of t he  FIlP r a t e  is,  
however, not  necessary i n  genera l ,  un l e s s  t h e  EDP r a t e  is 
very low (below 45 kg N/ha) o r  t h e  first N d r e s s i n g  had been 
higher.  I n  t h i s  case  an  add i t i on  of 10 t o  20 kg N/ha may 
be advisable .  

Very dry weather a f t e r  the  f i r s t  N d r e s s ing  may cause f u r t h e r  
co r r ec t i ons  i n  the  fo l lowing s t a g e s  of n u t r i t i o n .  

Devia t ions  of t h e  mentioned scheme f o r  f e r t i l i z a t i o n  recomrnen- 
d a t i o n s  may a l s o  r e s u l t  from abnormal crop d e n s i t i e s .  If it 
is noted on t h e  data s h e e t  t h a t  high crude p r o t e i n  c e r e a l s  a r e  
t o  be producod (without  providing f o r  a third d r e s s i n g ) , t h e  
second N d r e s s ing  is f u l l y  app l i ed  even a t  h igh  N contents .  

A l l  t he  o t h e r  f a c t o r s  of in f luence  on t he  N regime ( s o i l  
c l a s s ,  preceding crop,  organic manuring t o  preceding c rop  
and main crop,  the  use of culm s t a b i l i z e r s ,  s p r i n k l e r  irri- 
g a t i o n )  a r e  considered i n  t h e  optimal l e v e l  of t h e  second 
d r e s s ing  as is t o  be seen  from t h e  FDP programme, and gene- 
r a l l y  need not be judged s epa ra t e ly .  

4. F i n a l  remarks 

The i n t roduc t i on  of t h e  G e r t i l i z a t i o n  system allowed t o  p lan  
f e r t i l i z e r  use f o r  t h e  whole farm f o r  c rop product ion as we l l  



as f o r  each  f i e l d  of t h e  farm and t o  f u r t h e r  improve t h c  
e f f e c t i v e n e s s  of n i t r d ~ e n  f e r t i l i z a t i o n  by means of t h e  ZDF 
recommendation 2nd t h e  o p e r a t i o n a l  r e c o m ~ e n d a t i o n s  'Topica l  
Advice '  a r d  ' P l a n t  A n a l y s i s 1  on n i t r o g e n  f e r t i l i z e r  a p p l i -  
c a t i o n  t o  w i n t e r  c e r e a l s .  r ' u r t h e r  l i m i t a t i o n  of t h e  p o s s i b l e  
l e a c h i n g  of f e r t i l i z e r  n i t r o g e n  i s  one o b j e c t i v e  of t h i s  

f e r t i l i z a t i o n  system. k c e r t a i n  d i sadvan tage  of t h i s  system 
c o n s i s t s  i n  t h a t  i t  i s  n e c e s s a r y  t o  proceed from long- t e rn  
mean v a l u e s  determined i n  f i e l d  and farm-scale  d i s p e r s e d  
t r i a l s  in e l a b o r a t i n g  EDP f e r t i l i z a t i o n  recommendations, and 
t h a t  i t  i s  n o t  p o s s i b l e  t o  e x a c t l y  c o n s i d e r  i n  advance t h e  
me teo ro log ica l  c o n d i t i o n s  which have a p a r t i c u l a r l y  s t r o n g  
i n f l u e n c e  on t h e  e f f e c t  of n i t r o g e n  f e r t i l i z a t i o n .  The lop- 
e r a t i o n a l l  recommendations on t h e  a p ~ l i c a t i o n  of n i t r o q e n  
f e r t i l i z e r s  t o  w i n t e r  c e r e a l s  and i n  f u t u r e  t o  f u r t h e r  c r o p s ,  
t o o ,  a t  t h e  start of t h e  growing season  and i n  s p r i n g  sha l l  

reduce t h i s  problem. 

The ED2 p r o j e c t  ' F e r t i l i z a t i o a '  and t h e  l o p e r s t i o n z l t  f e r -  
t i l i z a t i o n  recomixeadations 'Top ica l  Advice and ' F l a t  
A n a l y s i s 1  c o n s t i t u t e  a w e l l  proved b a s i s  f o r  d e c i s i o c s  t o  
be t a k e r  by t h e  heads  of farms f o r  c r o p  p roduc t ion  i n  t h e  
management, p l ann ing ,  o r ~ a n i z a t i o n  and c o n t r o l  of  f e r t i l i z e r  
use.  Extens ive  r e s e z r c h  work h a s  s t i l l  t o  be done t o  com- 
p l e t e  t h e  s c i e n t i f i c  c h a r a c t e r  of t h e s e  fundamental  d e c i s i o n  
a i d s  p a r t i c u l a r l y  w i t h  a view t o  overcome u l x e r t a i n t i e s  r e -  
s u l t i q ~  from r . e t eo ro log ica1  c o n d i t i o n s  and f u r t h e r  n in imize  
t h e  n i t r o g e n  l o s s e s ,  e s p e c i a l l y  on l ich t  s o i l s .  It becomes 
f iecesaary t o  c a r e  f o r  t h e  complex e f f e c t  of f i e l d - r e l a t e d  
f e r t i l i z a t i o n  recor~i~ler ldat ions ,  ;UP s p r i n k l i n g  a d v i c e ,  and t h e  
i3DP system of p e s t  c o n t r o l .  To t h i s  end, i t  i s  a d v i s a b l e  t o  
s e t  up o p t i m i z a t i o n  ~ n o d e l s  f o r  t h e  co~nplex i n t e m c t i o l i  of 
t h e  i : i t e r , s i f i ca t ion  f z c t o r s  t o  be a b l e  t o  ;rir%e b e t t e r  u s e  of 
t h e  p o s s i b l c  con3i;?ins e f f e c t s  ti~rou.;h mathe:;atical 
c y b e n e t i c  ne thods  i x c l u d i i ~ g  s y s t e m  a n a l y s i s ,  and t o  o r s a ~ l i z c  



more e f i ' e c t i v e l y  the  product ion processes  i n  t h e i r  e n t i r e t y  
(RuZhXSA;;, 1379) .  This  w i l l  c o n t r i b u t e  t o  meke m t t e r  
c i r c u l a t i o n s  i n  i ~ a t u r e  and t h e  r e l a t i o n s  between xan and 

environment more e f f i c i e n t  f o r  the b e n e f i t  of the  populzt ion 
and the  p r o t e c t i o n  of na tu re .  
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"able 2 Groups of crop spec ies  and utilizalion covered by the 
EDF.oroject I F  e r t i 1 i z a t i o nt  DS 79 
(P.NSORG E, H., 1978) 

Number of the crop spec ies  
or utilization types included 

Cereal c rops  

Leguminous crops 

Oil crops 

Fibre plants 

Field vegetables 

Potatoes 

Sugar beet 

Root crops  for fodder 

Forage plants for fodder 

Forage plants for s e e d  

Tobacco 

G ras  sland 



Table 3 Soil groups DS 79 - arable land ( . ~ N S C R G E  et al., 1979) 

S oil Fine particles Soil c l a s s  Characteristics of 
eroup - arable soils 

Low ground-water level 

Influenced by ground-water 

Low pound-water level 

Sand (s) 

Lightly loarned sand 

- loamy sand  
(sa/ i s )  

Lightly loamed sand 
- loamy sand  
(E 111s ) 

Influenced by ground-water 

Very loamy sand 
- sandy loam 
(sLlsL) 

Without waterlogging 

With waterlogging Very loamy sand 
- sandy @ a m  

(EXL~SL) 

Loam (L) - T:Vihout waterlogging 

Wit!? waterlogging 

Chernozem soils 

Without waterlogging 

IVith waterlogging 

20 - 40 c m  peat 
15 - 30 7 6  organic matter 

40 cm peat 
> 30 5; organic matter 

Loam (L)  

Loam (L)  

Clay (T) 
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' Table 5 Survey of the computation systems of the DS 79 
programme (ANSORGE, H. et al., 1979) 

Computation system Information Print-outs 

Mineral fertiliza- - N, P, K, Mg* Ca - 
tion (macronut- fertilization 
rients and micro- - B, Cu, hfn, Mo, Zn - 
nutrients) fertilization 

- Balance for repro- - 
duction of organic 
matter - - 

(2)  Organic manuring - Available organic 
manures - Straw balance - Use of organic m a &  
nures 

- Balance for repro- 
duction of organic 
matter 

Fertilization to crop spec ies  
and fields 
Summary on field and farm 
level 

Summary regarding labour 
organization on farm level 
Summary by crop spec ies  
Balance for reproduction of 
organic matter 

- Amount of organic manures 
produced, straw balance 

- Straw removal - Organic manuring to crop 
spec ies  and fields - Summary on field and farm 
level - Summary regarding labour 

organization on farm level - Summary by crop spec ies  

(3) Organic manuring - .4s for systems - -4s for systems 2 and 1 
and mineral ferti- 2 and 1 
lization - O r ~ a n i c  manuring 

is  immediatly in- 
cluded in mineral 
fertilization 

(4)  Fertilization with - B, Cu, Mn, Mo, Zn - -4pplication of micronutrients 
micronutrients fertilization without to crop spec ies  and fields 

any faedback to the 
u s e  of macronu- 
trient fertilizers con- 
taining micronu- 
trients 

(5)  Production of - Amount and time of - -4mount and time of organic 
organic manure organic manure pro- manure production in the 

duction animal houses  - N fertilization to crop spec ies  
and fields 

(6)  Additional computa- - N fertilization with 
tion of nitrogen special  regard to 
fertilization in the the inorganic N 
spring of the crop content in soil 
year  

(7 )  Straw balance - Straw balance - Straw balance 



Table 6 Factors for fertilization recommendation on organic manuring 

Factors of aqronomy and cultivation 

- Nutrient requirements and utilization by the crop spec ies  

- Organic matter requirements of soils 

- Position in the crop rotation and organic manuring to preceding crops  

- Soil c l a s s  and nutrient l o s se s  

- Kind, nutrient content, and amount of organic manures 

Demands of environmental ecoloey and water manaqement 

- Limitations regarding quantity 

- Limitations regarding time 

Factors of labour organization 

- Ridability of the ground 

- Special conditions for straw harvesting 

- .4pplication methods 

- 'Transport distances 

T P .  - , i m e  of manure production, removal of preceding crop 

- Storage capacity 

- SuikiibiIity of  crop spec ies  for fertilization 

-. Given times prohibiting the application of liquid organic manLrre 

- Kind of organic manures 

Specific farm conditions 



T a b l e  7 Leaching l o s s e s  after s lu r ry  manuring at v a r i o u s  sp read in2  

d a t e s  on a Sand-Ros t -  E r d e  soi l  (S 5 D 20/17),  1 September ,  

1971,  until 31 August, 1972  (potato) 

Manuring Date of s lu r ry  Nutrient l o s s e s  in lcg/ha 
s p r e a d i n g  

N Ii Ca M g  P 

3 2 0  k g   ha as s lu r ry  A u ~ u s t  

320  k g   ha as s lu r ry  .August 

+ 4 t  of s t rawlha  

320  I c g  ~ l h a  as s lu r ry  -4ugust 1 2  2. 46 3 1 

+ manuring with g r e e n  

winter r a p e  

320  Icg ~/11a as s lu r ry  November 

320  !cg N/ha as s lu r ry  November 

+ 4 t s t rawlha  
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Fieure 2 

Organization of data collection, computation and  output of 

fertilization recommendations 

Data collection 

Selection of computation system -1 
Data provision I 
Filling in of input documents I 

Checking by PICUE I 

i I 

I Sending the input documents to ACUB 1) 

Computation cent re  

I I I 

Punching of input da ta  by .4CUB 1 

Printing of the fertilization 
recommendations 

- 
1 I 

Checking of input data 

Running of the programme 

1 Checking of the print-outs by ACUB 1 

- -1 

Handing over  of fertilization r ommendations to farms 
of crop production and  -4CZ 39 

1) ACUB - .4erochernical P.nalysis and  -Advisory C e w i c e  

2 )  -4CZ - agrochernical centre  
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Figure 3 .  C l i m a t i c  Zones DS 7 9  


