Augiem nepieciesamie baribas elementi
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(R Nutrients exported
with each harvest
e he ° .
Y >
Mineral N5 \
fertilizer 00

Nutrients are replenished

Organic  Crop residues in the soil by mineral
substances are decomposed fertilizers and orga nic
humus to minerals manures

Mineralisation
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Maqgnijs
Fosfors JniJ
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Faktori, kas ietekmé baribas elementu
pieejamiba augiem

Augsnes granulometriskals sastavs
Augsnes struktiira

Augnes gaisa reZims

Augsnes mitrums

Augsnes reakcija

Augsnes temperatura

Augsnes organiska viela

Citu baribas elementu saturs
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GRAVEL

Relative soil particle sizes
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Attéls: extension.unr.edu
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Augsnes struktura

Attels: www.teagasc.ie
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Augsnes struktura

SOIL COMPACTION

NORMAL COMPACTED
SOIL SOIL
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POTASSIUM

The role of potassium in crop production

KALIJS | K*

Kincreases resistance to
diseases and low temperatures

Kincreases plant vigourj

K is involved in the movement of
nutrients through plants

K is essential in sugar and starch
formation

-~

S/

{
L Kis known as the “quality” nutrient

-~

K promotes healthy root systems |
S
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Potassium (K) Cycle

Crop removal
Fertilizer Manure/Biosolids Erosion
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Kalijs 1znese no augsnes

K,O iznese ar ziemas kvieSu razu

Ziemas kviesi 120

100

80

K,O saturs, kg t! '
Graudi  |Salmi 3 I
4.1 9.6

= = 20

K0, kg ha?
g

4 tonnas 5 tonnas 6 tonnas 7 tonnas
Ziemas kvie$u graudu raza, t ha!

Graudi = Salmi
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Kalijs 1znese no augsnes

Ziemas rapsis o0 : : .
K,O 1znese ar ziemas rapsa razu
140
120
-1
K,O saturs, kg t 100

K0, kg ha?
8

D
o

Seklas Salm :
7.4 15.3 .
s 10 B

, B

2 tonnas 2,5 tonnas 3 tonnas 3,5 tonnas 4 tonnas

Ziemas rapSa séklu raZa, t ha't

m Graudi = Salmi

G\UGSNES SPEKS 27.02.2025



R RRRRREEEEEEEEE=EBmEmBwwwwmeemw
Kalija ienese

Organiskais méslojums

Pakaisu kiitsmésli 3,9 —82kgt1K,0 117 — 246 kg hal K,O jommaas
Skidrmésli 2,8 3,3 kg t1 K,0 84 99 kg hal K,O
Mineralmesh
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Salmi — kalija avots

Kalijs augsné ar ziemas kvieSu salmiem

Kalijs augsné ar ziemas rapSa salmiem

Graudu raza, K,0. Seklu raza, t KO,
t ha™ kg ha ha™ kg ha™

4 42 2.0 61

5 53 2.5 77

6 63 3.0 02

7 74 3.5 107

4.0 122

Salmu sadaliSanas
C:N
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Augiem pieejamais kalijs

The Potassium Cycle 4’ .

; READILY
K+ K+ K+ AVAILABLE

SOIL ROCKS
AND MINERALS

K+ K+ K+

SOIL COLLOID

Gy a) A}
TRAPPED K+  SUMSEGIISE e aaf

SOIL COLLOID RBES PR : i READILY AVAILABLE _

UNAVAILABLE =~

SLOWLY AVAILABLE

Attels: www.cropnutrition.com
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FOSFORS

G\UGSNES SPEKS

PHOSPHORUS

The role of phosphorus in

P has an essential role in
photosynthesis

P
P is an essential component
of DNA, the genetic material
that allows plants to grow and

\reproduce

P is a vital component of ATP,
the main energy-transfer
compound which allows cells
to conserve and use the energy
released in metabolism

|

(P

crop production

P improves flower formation
and seed production and
promotes more uniform and
earlier crop maturity

-
P is very important in cell
division and development of
new tissues

|

|

.
P stimulates root development
X

Attels: icl-growingsolutions.com
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Loss rom sl

The Phosphorus cycle

Atmospheric
deposition
(dust)

Animal Mineral

manures fertilizers

and biosolids Pltant
residues

Primary
minerals
Organic Phosphorus: (apatite)
- Microbial :
- Plant residues Mineral surfaces
(clays, Fe and
Al oxides,
carbonates)
Soluble P
-HPO, .
- HPO 2 i Secondary
i — compounds
Leaching (usually minor) |l (CaP, FeP, MnP, AIP)
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P pieejamiba augsné atkariba no augsnes reakcijas

G-\UGSNES SPEKS

amount of phosphorus
fixation in the soil

7 \

very high' \
7
\
\
ﬂ % Zone of optimal
g \ phosphorus availability
high '
\
\
phosphorus \
blocked by “
association with \
medium Eon ',/ phosphorus | B
v blocked by o S
.\ association with ‘\ _ » _/phosphorus:. -
o v aluminium \ ™ blocked by
’ . N A association with
,’ s e < calcium
” N\
low e - ~ ’ N
V3 ~ ’ b S
< acid soils == neutral alkaline soils =¥

Attels: kcenter.lallemandplantcare.com
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P pleejamiba augsné atkariba no augsnes reakcijas

Nutrient Bioavailability

Acidic Soil “Just Right” Alkaline Soil
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Fosfora i1znese

Ziemas kvieSi Ziemas rapsis

P,0; saturs, kg ¢!
Seklas Salnu
15.5 2.5

P,0; saturs, kg ¢!
Graudi Salmu
0.8 1.4

G\UGSNES SPEKS 27.02.2025



P nodrosinajums

** organiskais méslojums
“* augu atliekas

*» mineralmeslh
¢ ° A . .
[ 1etoSanas laiks un veids
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Calcium @

Magnesium

Magnesium deficit can
cause stunted growth.

Calcium builds
strong cell walls.

Magn esium is vital
for plant respiration.

Calcium improves
dizsease resistance.

Magnesium is key
for photosynthesis
and healthy green
leaf tissue

Calcium and magnesium
are essential for plant cell
division and protein
formation

Magnesium improves nutrient
and water efficiency
Calcium stimulates a
nutrient uptake
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/Ca) CALCIUM

The role of calcium in crop production

Kalcijs ez T Ca%*

nitrogen into forms needed
for protein formation

Ca is responsible for
plant cell division and for
strengthening cell walls

o N \
Ca contributes to improved '
disease resistance

Ca activates a number of
plant growth-regulating
enzyme systems

Ca improves the absorption
of other nutrients by roots
and their translocation
within the plant

Attels: icl-growingsolutions.com
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Magnijs

G\UGSNES SPEKS

\

(
Mg is involved in the activation of

‘Mg MAGNESIUM

The role of magnesium in crop production

Mg is necessary for cell division and
protein formation

Mg is essential for plant respiration

several enzyme systems

o

-

-

Mg is the central component of
chlorophyll, the pigment molecule
responsible for absorbing sunlight
during photosynthesis

Mg acts as a phosphorus
carrier in plants and is essential
for phosphate metabolism

Attels: icl-growingsolutions.com

Mg?*
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Plant

release Plant

uptake

Desorption T 1Sorption
Wg -

Clay E
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Baribas elementu pieejamiba augsne atkariba
no augsnes reakcijas
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Kalcija ietekme uz augsnes ipasibam

Augsnes struktiira
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Kalcija ietekme uz augsnes ipasibam

old root or

worm channel infiltration

a) aggregated soil b) soil crusts after aggregates break down

QUGSNES SPEKS Attgls: geo.libretexts.org 27.02.2025



Base Percentage

CALCIUM

(AUGSNES SPEKS

CALCIUM
MAGNESIUM
POTASSIUM
SODIUM

68%

12 - 19%
3.9 - 9%
0.9-1.5%

Hydrogen should be around 10 to 15%.
For tree crops, vines and berries, including strawberies,

increase potassium to 5 - 7.5%
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KALCIJA un MAGNIJA
izskaloSanas

200 — 450 kg hat CaCO,
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CaCO, nepieciesamais daudzums lietoto
mineralmeéslu radita skabuma neitralizésanai

Mineralmeéslu veids CaCO3 daudzums, kg,

iestradajot 1 kg mineralmeslu

Amonija nitrats 0.75
Amonija sulfats 1.25
Urinviela 0.8

KAS 1.33
Vienkars$ais superfosfats 0.20
Kalija hlorids 0.16
Kalijja sulfats 0.16

_ Avots: Aprékinu metodes un normativi augsnes iekultivéSanai
QUGSN ES SPEKS un méslosanas lidzeklu lietoSana. A.Karklins un I.Lipenite 27.02.2025



Kalclja iznese no augsnes

Ca iznese ar razu, kg ha't
100

Ziemas kviesi Ziemas rapsis o0
80
70
60
-l 'l ESO
Ca saturs, kg t Ca saturs, kg t Zuo
. - . . O
Graudi  [Salmui Graudi  [Salmu "
2.2 : _
0.5 v 4.8 11.1 ' m ] .
2 tonnas 2,5 tonnas 3 tonnas 3,5 tonnas

Ziemas rapSa séklu raza, t ha

= Graudi = Salmi
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Magnija iznese no augsnes

Ziemas rapsis _ _
Zlemas rapsis

Mg saturs, kg t Mg saturs, kg t~
Graud:  [Salmu Graudi Salmi
1,2 0.7 3 0.8
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Kalclja un magnija ienese

Kalkosanas materiali
Dolomitmilti 20,3 % Ca neitralizesanas spéja 96,0 % CaCO,
10,9 % Mg

Kalkakmens milti 38,4 % Ca neitralizesanas spéja 98,1 %o CaCO,
0,5 % Mg

G\UGSNES SPEKS 27.02.2025



Kalclja un magnija ienese

Organiskais méslojums ot
!
Pakaisu kiutsmesli 3,8 kg t1 Ca 113kgha'Ca @ iatsmestu
1,2 kg t* Mg 36 kg hat Mg

Mineralmesli
-kalc1ja nitrats
-kalka amonija nitrats
- P mineralmesh
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Baribas elementu zudumi

Augsnes erozija

Gazveida zudumi
Denitrifikacija

Baribas elementu 1zskaloSanas
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ot . 5 . ® Nutrients are replenished
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Organic Crop residues N .
substances  are decomposed Ca g fertilizers and organic
humus to minerals manures

Mineralisation

Attels: www.fertilizerseurope.com
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Paldies par uzmanibu!
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