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Determination of adequate fertilizer supply H&

1. Nutrient demand of plants

2. +/- Correction of soil nutrient level
3. + sustainable effects of nutrients
4

. — Nutrients available from organic fertilizers

= Nutrient demand from mineral fertilizers
5. — Limitation by the economic optimum

6. — Environmental restrictions

= Recommended fertilizer supply
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How to calculate a fertilizer recommendation
for sustainable plant nutrition ?

addor | Factors to consider Example Amount of nutrients (kg/ha
N P,0 K;0 MqgO S
Total nutrient Production of = 2 -
uptake 4.5 mt/ha 100 | 50 | 113 | 18 | 18
hybrid maize
Plant residues Plant nutrients i 14 90 9 i
- (roots, leaves, stalks) recycled
+ Soil fertility Removal: | 100 | 36 23 9 18
(nutrient content in the e .
- . .g. high in P (factor 0.5)
soil forP,K,Mg & Ca) [__ | “% '« (factor 2.5) 100 18 63 9 18
Organic manures L
- (slurry, farmyard Application of 14 10 16 3 1
manure, compost, 2.5 mt/ha cow dung
sewage sludge)
R.emaining re- Amount of nutrients
o quirement to be applied as mineral 86 8 47 6 17
supplied as mineral fertilizer
fortilizex
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10 important parameters for fertilizer recommendations H&

¢ Nutrient requirement of the crop

+ ¥ Cropping intensity (expected yield)

= Soil/climatic conditions

“* Form of production (rainfed, irrigated, etc.)
&) Nutrient supply by crop residues and organic manure

»» Total amount of nutrients to be applied (inkghaN, P,0; + K,0)
Number, timing and form of applications

Amount of nutrients per applications
2 Fertilizer type/formula to be used

@ Fertilizer rate to be applied (in kg/ha)
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FPopp [Schlag 1] - K+5 DUdngermanager

Betrielh Bearbeiten Extras Ansicht 7

fOE>X | &R e %

Einfiibrung
Eetrieb[z]

Jahr

F.ulkuir:
Flache [ha):
Ertrag [dt/hal:

Zwizchenfrucht

M-Bedarf { 5abe
[kashal

(3)

Betriebsdunger
abe:
3 Gabe

[fvergleich

Unterfubdiingung:

Organizche
Drilingung:

Emteruckstande:

4 Hirwweize;

| Kartei | FruFo  spsic | mpke | week | meri | stab.n | Kosten

Stammdaten

Grole 10,0 ha Berechnen

2005 | 2008 | 2007 | 2008 |
Wheizen-winter R apz-winter Riben-Zucker Gerste-5. Futter
I 100 | 100 | 100 | 10,0
[ 80,0 | 8BTS | 3000 | 9xT7s5 | 4000 | Ftd | 450 | BE%TS

ZwFucht | <¢| B | 2w Frucht | 0| B | 2wFucht | <+ B | 2wFuckt | 2] B

| 7504 75 | 70l 0| 100 4 | 65 | B 4| 23
| a0 g | ao | B0 g 60 | o g | 0 | o g | 1]
[ FE 75| i} o | 0 ¢ | o | g0 ¢ | 50
Driinger | dttha Diinger | dttha Dilinger | dttha Dunger | dtiha
B Diinger | e | Dunger | Lo | Dinger | b B | Diinger | L#

H MistBul.. 20,0

| I3 EH [ ER 3 KB 1]

Abgefahren - Micht abgefahren = Micht abgefahren = Abgefahren -

@ bin. Mahrstoffbedarf [kafha): M 448

» Standort mit hoher E-bobilitat! Zur Yermeidung von E-Auswazchungsverlusten zollte Ealium in (.
jghrlichen Gabern im Frihjahr gediingt werden [keine G aben fiur mehrere Jahre).
Urnwvermeidbare K-erluzte auz Emteriickstanden und organizcher Dingung im Herbzt werden
in der M ahrztaffbedarfzrechnung beriicksichtigt

+ Hack- baw. Blattfriichte haben einen erhidhten Bedarf an Spurenelementen. Die Yersorgung
PRrpape VIR i)l w B SR o i X LN R ey SELL PR |
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Fopp [Schlag 1] - K+5 Ddngermanager

Betrieh

Bearbeaitan

Extras

Ansicht 7

IDE¥ | % =252

Einfiibrung

Eetrieb[e]

Stammdaten

Schlag |Schlag

Jahr

| Kartei | FruFo | NP i | mpsre | bRk [ Stab | Kosten

Foulbur:

M 1. Gabe:
tenge”, M-Zufubr=

M 2. Gabe:
Menge, N-Zufubr
M 3. Gabe:
fenge, H-Zufuhr

Zwizchenfrucht
fMenge, H-Zufuhr

P-Driingung:
Menge, P-Zufubr

E.-Drilingung:
Menge, K-Zufubr
b g-Diungung:
Menge, Ma-Zufubr

3 Hirwweize:
*dt/ha, *kglha

[Z) Min.-Diingung [ka/ha)
@ bdin. Mahrstoffbedarf [(kgsha): M 462

Berechnen

2008 |

Grate [ 100 ha
2005 | 2006 |
R apz-wfinter

2007 |

Weizen-wWinter Riiben-Zucker Gerste-5. Futter

[kas

26— |7+ 78

k.45 ka5 ka5

| zedl [70¢/[70 [ 259 [794[ 78 | o=d| [/ 23
:M—TJE 30/ 3D :m—sz | B0 /| B0 :TE f o/ D :TE C o4 o
:m—jﬂf.' (757 75 :TE.' o/ o :TE.' [0/ o :m—;f.' | 50/ 50
ll_DDE.’ o/ 0 :_DDE.’ Lo/ oo :_DDE.’ Lo/ oo :_DDE.’ Lo oo

[ [Superphosphat [Superphosphat [
D,ﬁ:_, 0 4,§:_. 28 ?,5:‘_. 130 U,ﬁ:_. ]

|K|:|rn-KaIi A0[+6+4] |K|:|rn-KaIi A0[+6+4] |Ku:|rn-KaIi A0[+5+4] |

2,59:_. 111 45:_. 170 55:_. 212 D,ﬁ:_. ]
[ [ [Kieserit gramn [
U,ﬁ:_. 0 U,ﬁ:_. ] UE:‘_. 14 U,ﬁ:_. ]
» Standort mit hoher F-Mobilitat! Zur Wermeidung wvon E-Auswazchungsverlusten zollte Ealium in ;I
jghilichen Gabern im Frihjahr gediingt werden [keine Gaben fur mehrere dahre). LI
* Fiir den akhiellen Sekhlan habhen Sie keine Bader mterenichomnsernehnises annenshen (=ishe
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N[ 462 p.o.| 218 k.ol 493 MgD| 88 5 |
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Possibilities of K to influence H&
the soil fertility

» Stability of soil structure due to possible changes in
the mineral clay compound.

» Long-term regulation of the soil water content and
hence of the efficiency of water.

» Nitrogen supply of plants via ammonium and therefore
on the N efficiency of plants

» Valuation of soil K reserves for a maintaining
security of K supply
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Accumulation of sugars in K deficient leaves

L ®
|

- A co,
1 K deficiency |/

] =

Sugar concentration

mg Glucose equiv. g' DW)
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Decrease of sugar export under K deficiency

r A -"'

Contro % K deficiency [

Phloem Export
mg Glucose equiv. g"' DW 8 h'')
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Relative distribution of carbohydrates between
shoot and roots (%)
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Effect of different rates of K and Mg on the H&
uptake of N in triticale

200- N fertilization 185 kg N/ha

160-

140 0

1201 57% 63% 64%

100
80+
60
40
20

0 T T T T T 1
0 50 100 150 150 +Mg 150 + Mg

+S

74%

N removal in kg N/ha

K fertilization in kg K,O/ha
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barley against powdery mildew

Influence of different rates of K on resistance of winter H&
- Fuchtorf, Germany, 2004 -

Grading of mildew (1-9)
8

7.25 Grading by LK
on 21.5.04, EC 5

0 50 100 150 100 100 kg/ha K,0
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Potassium balance
on
country level
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Potassium input/output balances and fertilizer and manure inputs
and application rates for Chinese provinces in 1996

kg ha B Qutput O Input (manure) B |nput (fertilizer) O Balances

250

200

150

100

50 7
3 S , -

Qinghai Zhejiang Guangdong Tibet

-50

-100

-150
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Potassium balances in USA, Germany

and France
t K,0

10.000.000-

B Potash removal
8.000.000-

B Potash fertilization
6.000.000-

B Recoverable organic
4.000.000- manure

B Balance
2.000.000-

0-

-2.000.000-

-4.000.000 T T 1
USA Germany France
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Potassium balance — Lower Saxony, Germany

K,O (kg/ha)
160

: | : | : Balance
204 S R RRRER SRR e e

-40 - - - -
1986 1987 1988 1989 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002
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Nutritional status of the arable land in the new federal states
of Germany (1956 — 2002)
- Nutrition note according to Riem, new valuated after 1987 -

Phosphorus — — Potassium —— Magnesium
100 -

90

80 — :
d / " \\
60 s : e N =

7
50 4+ —~

40

30

20

10

0 L) L) L) L) L) L) L) L) L) L) L}

19566- 1961- 1966- 1970- 1974- 1978- 1983- 1986- 1990- 1995- 2000-
1960 1965 1969 1973 1977 1982 1986 1989 1994 1999 2002
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the arable land in Thuringia (1986 — 2002)
- share of the nutrient content classes in % -

Developing of the nutritional status of H&

Sampling period
Nutrient Content classes
1986 — 1990 2000 - 2002
A+B 26 39
C 25 24
D+E 49 30
A+B 4 21
K C 17 31
D+E 79 48
A+B 9 16
Mg C 12 22
D+E 79 62
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Potassium balance
on
farm and field level
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nutrient input and output

Principle and necessary data for balancing of H&
- after HEGE, 1997; modified after POTSCH, 1998 -

Nutrient application Nutrient removal

Field/stable basis

Mineral fertilizer Removal by crops
Farmyard manure
Symbiotic N bond
Mobilisation
Deposition

Gaseous losses
Leaching

Farm gate basis

Mineral fertilizer
Fodder

Life-stock purchase
Symbiotic N bond

- 1 Product sales
 (Crops and animals)
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Nutrient balances on supply/withdrawal basis H&
of potassium — Farm gate balance

Conventional i ]
: Organic farming

......................................................................... Ao e
INPUT : :
Concentrate fodder kg 3.4 3.9
Mineral fertilizer kg 10.8 -
Y. INPUT kg 14.2 3.9
OUTPUT : :
Milk kg 10.8 13.8
Calf kg 0.1 0.2
Y. Output kg 10.9 14.0
Farm gate balance kg 3.3 -10.1
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Nutrient balances on supply/withdrawal basis H&
of potassium — Soil surface balance

Farmyard manure
Mineral fertilizer

Y. INPUT

OUTPUT

Removal
2. Output

Soil surface balance

Conventional
farming

141.8
10.8

152.6

165.3
165.3

-12.8

Organic farming

213.6
213.6

-33.9
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Crop rotation: sugar beet — winter wheat — winter barley
- Lower Saxony, Germany, mean of 1983-1994 -

Phosphorus and potassium balances H&

—+— Potassium Phosphorus

60
50

S 40 ‘\\
o
[
® 20
Q N
) 10
g 5 \
2 ™
9 10 \
S
@© -20
oM \ e
-30 —
-40
-50
'60 | | | | | | | | | |

| 1
1983 84 85 86 87 88 89 90 91 92 93 94
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Recommendation for potassium and phosphorus H&
for crop rotation on loamy soils

Crop rotation Demand Harvest residues Fertilization Removal Balance

Phosphorus, kg P,0O./ha

Sugar beet (50 t) 90 15 190 50 140
Winter wheat (9 t) 90 40 - 72 -72
Winter barley (8 t) 80 15 - 64 -64
Total amount 260 70 190 186 4

Potassium, kg K,O/ha

Sugar beet (50 t) 350 85 230 125 105
Winter wheat (9 t) 130 210 - 54 -54
Winter barley (8 t) 130 85 - 48 -48
Total amount 610 380 230 227 3
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fertilization trial of 10 years with and without PK fertilization

Yield and N demand in two five-year-periods of a long-term H&
- 1st period -

— without PK — with PK
£ R

Yield in cereal units
(100 kg/ha)

35 L] L] ) ) ) ) ) ) ) LJ
10 25 40 55 70 85 100 115 130 150

N fertilization (kg/ha)
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Yield and N demand in two five-year-periods of a long-term
fertilization trial of 10 years with and without PK fertilization H&

- 2"d period -

— without PK — with PK
£ R REEes

Yield in cereal units
(100 kg/ha)

35 L] L] ) ) ) ) ) ) ) LJ
10 25 40 55 70 85 100 115 130 150

N fertilization (kg/ha)
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Balanced plant nutrition by balanced fertilization

1

"INPUT"

- mineral fertilizers
- organic manures
- soil nutrients

- plant residues

Deficiency

Overdose

"OUTPUT"

- yield
removal)
- losses

- fixation
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Intelligent fertilization H&

Intelligent fertilization means:

To supply the complete soil — plant system
with nutrients —
to keep it constantly efficient.
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