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Dirvozemio potencialas

Katijony mainy geba
CEC

Dr. J.A. Reijneveld
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NatUraliai derlinguose arba pagerinto derlingumo (sveikuose)
dirvozemiuose gali bati sukurtos auksty derliy gamybos sistemos.

E.g.
Van Ittersum, M.K. & R. Rabbinge. 1997. Concepts in production ecology for analysis and quantification of agricultural input-
output combinations. Field Crop Research, 52, 197 — 208.

Shang, Q., N. Ling, X. Feng, X. Yang, P. Wu, J. Zou, Q. Shen & S. Guo. 2014. Soil fertility and its significance to crop productivity
and sustainability in typical agroecosystem: a summary of long-term fertilizer experiments in China. Plant Soil, 381, 13-23.



Soil Health
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Fertility — A key to sustainable land use in agriculture. (Eds.). Abbott, LK. &

Agro Murphy, D.V. Kluwer Academic Publishers, The Netherlands, pp. 1 — 15.



The cheminis komponentas susijes su butinomis pagrindinémis
maisto medziagomis ir mikroelementais bei kai kuriomis

naudingomis medziagoms (Co, Si, Se) daugiausia kietoje bei
skystoje formoje.
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Biologinis komponentas susijes su dirvozemio organizmy jvairove,
gausa bei sgveika, lemiancia organiniy medziagy ir maistiniy
medziagy transformacijas bei dirvozemio gebéjimu slopinti ligas,
taip pat jtakoja biogeocheminius ciklus (C, N, S mineralizacijg ar
kaupimasi) ir dirvozemio struktirg (pvz. agregatai).
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Soil Health

Fizinis komponentas susijes su dirvoZzemio tekstira (molis,
dumblas, smélis) ir strukttra, kuri lemia
poringumag, vandens sulaikymg ir jsisaknijima.

Katijony mainy kompleksas (molio humuso kompleksas)
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Daznai dirvozemio tyrimai apima tik P, K, pH istyrima.
Tai riboja dirvozemio valdymo galimybes bei augaly derliaus spragy panaikinima.
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Su Eurofins sistema jprasta visapusiskai apzvelgti dirvozemio savybes!
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KMG = Katijony Mainy Geba = eurofins ‘

Agro
Dirvozemio gebéjimas suristi katijonus, tokius kaip kalcis (Ca),
magnis (Mg), kalis (K) ir kitus, pavyzdziui, aliuminj (Al) ir vandenil;

(H), taip pat aprupinti siais elementais augalus.

KMG = Maisto medziagy rezervuaras
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KMG: dideli skirtumai

KMG =0 =smélio dézé KMG = 350 = sunkios teksturos durpés

Unit: mmol*kg™ 10
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Skirtumai tarp dirvozemiy tipy Agro
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IS ko susideda KMG

Katijony mainy kompleksas susideda is:

Molio (dirvozemio teksturos)

Molio tipo (minerologija)

Dirvozemio organinés dalies

Oksidy ir hidroksidy dirvozemyje
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IS ko susideda KMG

Katijony mainy kompleksas susideda is:

 Molio tipo (minerologija)

* Dirvozemio organinés dalies

e QOksidy ir hidroksidy dirvozemyje
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KMG ir molio tipai (1.1)
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SMELIS MOLIS DURPES

More Vermiculite in Riverine clay: CEC difference p < 0.05
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KMG ir molio tipai (1.1) Agro
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More Vermiculite in Riverine clay: CEC difference p < 0.05
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KMG ir molio tipai (1.1)

) .
0

SMELIS JUROS MOLIS UPINIS MOLIS DURPES

More Vermiculite in Riverine clay: CEC difference p < 0.05
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KMG ir molio tipai

Molis yra maziausia dalelé dirvozemyje (<2 um)

Jei molis buty ,neutralus®, jis pilnai bty sudarytas is Si4+

TacCiau dalis molio sudaryta is Al3+, Fe2+ Mg2+, o ne is Si4+

Sie katijonai nepakankamai neutralizuoja i v ——
Taigi, molis yra neigiamai jkrautas =

Clay mineral CEC (meq/100 g) Specific surface area (m*/g)]

Kaolinite 1-15 10-20

[lite 10-40 50-100 » _
hlonte 10-40 10-20 EXCHANGEABLE CATIONS

Smectite 70-150 10-800* n H,0

Vermiculite 130-210 10-800*

Sepiolite /palygorskite 10-45/5-30 150-900*

Lelgebedo on the fraction of internal specific surface area.

MODIFIED FROM GRIM (1962)
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Katijony mainy kompleksas susideda is:

* Molio (dirvozemio teksturos)

* Molio tipo (minerologija)

* Dirvozemio organines dalies

e QOksidy ir hidroksidy dirvozemyje
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- KMG

CEC

KMG ir dirvoZzemio organiné
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Carboxylic acids

methanoic acid
(formic acid)
MW 46.03, mp 9°C,
bp101°C

ethanoic acid
(acetic acid)
MW 60 .05, mp 17°C,
tp 118°C

ethasediois acid
(oxalic a¢id)
MW 90.04, subl 157°C

propanoic acid
(propionic acid)
MW 7408, mp —-21°C,
bp 142°C

2-hydroxyproparoic acid
{tactic acid)

MW 80 08, mp (4/-) 18°C,

(d-./-) 83°C

2-oxoprepanoic acd
(pyrwvic acid)
MW 88.06,mp 14°C,
b9 165°C

propanadioic acid
(malenic acid)
MW 104.06, mp 136°C

propenoic acid
(%¢rylic acid)
MW 72,06, mp 13°C,
bp 142°C

butasoic acid
(butyric acid)
MW 8812, mp —4°C,
bp 164°C

3-ceobatanoic acid
(acescacetic scid)
MW 102.08
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butanedioic acid
(swecinic acid)
MW 118 03, mp 188°C

2-tydroxybutanedioic scid
(malic acid)
MW 134.09, mp ()
133°C, (£) 100°C

2.3-dihydroxybetsnedioic
acid
(tantaric acid)
MW 150 09, mp (d/)
206°C, (¢-./:) 170°C
(meso-) 140°C

1rans-butenedevic acid
{fumaric acid)
MW 116.07, mp 300°C

¢is-butenedicic acid
(maleic acid)
MW 116,07, mp 140°C

hexadecanoic acid
(palesitic acid)
MW 256 43, mp 63°C,
bp 380°C

0Ctadecanoic acid
(stexcic acid)
MW 284,50, mp 72°C

benzoic acid
MW 12213,
mp 122°C. bp 249°C

2-hydronybenzoic acid
(salicytic acid)
MW 138.12, mp
158°C

3.4,5-trihydroxybenzoic
acid
(gallic acid)
MW 17017
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KMG ir dirvozemio organiné medziaga
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IS ko susideda KMG

Katijony mainy kompleksas susideda is:

* Molio (dirvozemio teksturos)

* Molio tipo (minerologija)

* Dirvozemio organines dalies

e QOksidy ir hidroksidy dirvozemyje

&% eurofins

Agro
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&% eurofins
Fe- ir Al-(hydro)oksidai nere

* Pavyzdziui: gibsitas (Al,05.3H,0) ir getitas (FeO5.H,0)

* Aukstas pH: Neigiamas: dalis katijony mainy gebos (KMG)

 Zemas pH: Teigiamas:  dalis anijony mainy gebos (AMG)
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Katijony mainy geba sudaryta is dirvozemio charakteristiky:

tl\/lolio %
‘ Molio tipo

tDirvoiemio organinés medziagos

‘ Dirvozemyje esanciy Oksidy ir Hidroksidy
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IS ko susideda KMG? Agro

Katijony mainy geba sudaryta is dirvozemio charakteristiky:

%M'Téyigi... Nieko negalima pakeisti?

Molio tipo

KMG = KMG?

tDirvoiemio organinés medziagos

‘ Dirvozemyje esanciy Oksidy ir Hidroksidy
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IS ko susideda KMG? Agro
180 cEC |
160 =0 o 45 ¢ Efektyw KMG (EKMG)
s rganiné medziaga . Bendra KMG (BMG)
E’ == Molis
%ED - (Hydro) oksidai
E 100
(M 80
s
v

60

40

20

pH 0




&% eurofins ‘
Agro

Katijony mainy geba sudaryta is dirvozemio charakteristiky:

Molio % — — —
kravis

t |\/|0|io t|po Humus 200 90
Smectite 100 5

, . , o .. Vermiculite 150 5

t Dirvozemio organinés medziagos e 20 20
Chlorite 30 20

Dirvozemyje esanciy Oksidy ir Kaolinite 8 95
* Hidroksidy Al-hydroxide 4 100

ol Vv . Fe-hydroxide 4 100
f pH reik§meé : vz
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Pavyz.dys, labai Zemas pH

Physikalisch
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Mg-verfagbar kg Mg/ha 75 225 - 280 :

Mg-Vorrat kg Mg/ha 65 70 - 295

Na-verfugbar kg Na/ha 20 100 - 145

Na-Vorrat kg Na/ha 65-100 L
Séauregrad (pH) 50-54 t
C-organisch % 3,0

Organische Substanz % 52

C/OS-Verhdltnis 0,58 0,45-0,55 [ S
Kohlensaurer Kalk % <0,2 20-3,0 )

Ton (<2 pym) % <1

Schiuff (2-50 pm) % 4

Sand (>50 ym) % 91

<16 pm %

Ton-Humus (KAK) mmol+/kg > 47

CEC-Besatz % > 05

Ca-Besatz % 26 80 - 90

Mg-Besatz % 7,0 6,0-10
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Pavyzdys, pagerintas pH
Sauregrad (pH) Q 54-6,0 ————
C-organisch % 9
Organische Substanz % 50
C/OS-Verhaltnis 0,58 0,45 - 0,55 e —
Kohlensaurer Kalk % <0,2 20-3,0 i
Ton (<2 pm) % 2
Schluff (2-50 pum) % 8
Sand (>50 um) % 85
Ton-Humus (KAK) mmol+/kg @ > 61
CEC-Besatz % > 95
Ca-Besatz % 79 75 -85
Mg-Besatz % 13 6,0-10
K-Besatz % 3,8 20-50
Na-Besatz % <0,1 1,0-1,5
H-Besatz % <0,1 <1,0
Al-Besatz % <0,1 <1,0
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KMG bei K, Mg, Ca sukaupimas

Situacija A Situation B

KMG =50 KMG = 80

Priesmélis Priesmelis

Kiekis dirvozemyje (vidutiniskai) Kiekis dirvozemyije (vidutinigkai)
300 kg K hektare 450 kg K hektare

200 kg Mg hektare 300 kg Mg hektare

2500 kg Ca hektare 3500 kg Ca hektare

Taigi, didesné KMG = didesnis maisto medziagy kiekis jusy augalams!

38
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pH-verté ir KMG, bei K-kiekis

80
70
60 180 kg K,O
50
(n 40
=
X 30
20
10
0
<45 45-5 5-55 5.5-6 >6
pH
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KMG ir derlius

YIELD, 1000 kg ha-1
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&% eurofins

R?=0.7057

R*=.0.2698

Maize 2
Maize 1

@ Grassland

10 20 30 40 50 60
CEC, mmol*kg?

Agro
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KMG ir derliaus kokybé Agro
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Bandymai FarmFrites
ukyje (bulves)
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42

4 -

M rape seed (yield * 10)

34 - 4 winterwheat (-1-0-42)-
32 T
30 1 r [ : l

50 60 70 80 90 100 110

Katijony mainy kompleksas (KMG mmol kg)
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Derlius, Kokybe ir ....pinigai

arba...efektyvus maisto
medziagy naudojimas....

46
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Lauko bandymal (3 metai/pakartojimai) «¥ eurofins ‘

Agro

Situacija:
Ukininkas tresé 200 kg/ha K,O
Augalams prieinamas K = zemas

Nauja jzvalga:




Augalams prieinamas K = zemas

/7 tuomet, ...dideles K trady
= normos
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Augalams prieinamas K

K- KMG

Zemas

auksta
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Lauko bandymai (3 metai/pakartojimai) Agro

Klausimas:

Ar is tikro reikia 200 kg kalio trasy?
Gal geriau tresti 150, 100 ar net 50 kg K,O hat islaikant tokj pat derliy bei
kokybe? |

50




Bandymuy rezultatai

Rezultatas

* Toks pat derlius
 Tokia pat derliaus kokybé

Taciau...

&% eurofins ‘

Optimizing potato
k,0 fertilization

Agro

Using the Eurofins Agro soil testing system Dr. J.A. Reijneveld

Introduction/objective

Traditional soil testing
Fertilization recommendations based on either plant available nutrients
or soil stock (supplying capacity).

Eurofins Agro soil testing

Fertilization recommendations based on both plant available nutrients
as well as supplying capacity.

AIM

Can we use the Eurofins Agro-system to optimize K20
and maintain or optimise

* Yield * Crop quality * Fertilization costs
Materials and Methods

* K30 trail at Farm Frites

* Potato (Innovator) fields

* Results traditional soil tests:

K-plant available = low
K0 fertilization recommendation = 200 kg K,0 ha-1

Lower K-fertilization: 100 kg K20 ha-1 x 0,70 kg-1 x
100 hectare = € 7,000

Costs of soil sample (10 samples per 100 hectare /

3 year rotation) = € 300

Saving: € 6,700 per 100 hectare = € 67.- ha-1

* No significant (p < 0.05) differences.

Disc

Reduced fertilization - from 200 to 100
(or even 50 kg) K20 - resulted in:

* Same yield
* Same quality
* Reduced fertilization costs

* 100 kg/ha K,0 maziau! = €67.00 (1000 ha = 67000 EUR)

51
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Zinoma...

...jei dirvozemio K-turtingumas sumazéja zemiau tiksliniy

verciy: rekomenduojama K papildyti dirvozem,;.

52



zemas

Augalams prieinamas K
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Augalams prieinamas K

K-KMG

Zemas

Zemas




KMG taip pat svarbi...
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Kalcio-KMG ir dirvozemio strukttrai Aot

Kai daug kalcio KMG:

* Molio dalelés turi optimaly atstuma
viena nuo kitos.

* Gera dirvozemio struktura (pakankamai
deguonies)

* Maza dirvos uzplakimo rizika

e Stabilus dirvozemis

Palyginimui

56

D.Tessier, INRA, France



Kaip pagerinti KMG
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Ar galite pagerinti KMG? Agro

1. pH-verté per zema?

e Kalkinimas EKMG, Mg-, and Ca-gerinimas
2. Organiné medziaga KMG gerinimas

* Kompostas

 Meéslas

* Augalinés liekanos
* Zalioji trasa
3. Ca, Mg, K- tresimas Ca-, Mg-, K sudéties gerinimas
* @Gipsas
 (Ca-, Mg-, ir K-tresimas

58



SkaiCiavimo pavyzdziai . .
Pavy &% eurofins

Kaip pasiekti 1% didesnj Ca-KMG Agro
e 1ha 10.000 m?

e Ariamasis sluoksnis 25cm =0,25m

- DirvoZemis 10.000 x 0,25 = 2500 m?3

e Tankumas 1300 kg m?3

- DirvoZemio svoris 2500 x 1300 = 3,3 min kg soil

e KMG 200 mmol (+)

* Ca-KMG 1% aukstesné 1% nuo 200 = 2 mmol(+) = 1 mmol Ca?*

e Camolekuliné masé 40

= 3.300.000 x 0,001 x40 =132.000 g Ca=132 kg/ha kalcio
TACIAU... }
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Varzybos tarp elementy Agro

A|3+ = H+ > Ca2+ > Mg2+ > K+ = NH4+ > Na+

60



Jame KMG?

0 Mmes matuo
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NIR (Near infra red) sistema

agronomy MoPy

Article
Empower Innovations in Routine Soil Testing

Jan Adriaan Reijneveld "*(, Martijn Jasper van Oostrum 2, Karst Michiel Brolsma 2, Dale Fletcher 3 and
Oene Oenema *

Eurofins International Agro Competence Center, Binnenhaven 5, 6709 PD Wageningen, The Netherlands

“  Eurofins Agro, Binnenhaven 5, 6709 PD Wageningen, The Netherlands;

MartijnvanQostrum@eurofins.com (M.].v.0.); KarstBrolsma@eurofins.com (K.M.B.)

Department of Computer Science, University of Waikato, 124 Hillcrest Road, 3216 Hamilton, New Zealand;

Dale@cs.waikato.ac.nz

4 Wageningen Environmental Research, P.O. Box 47, 6700 AA Wageningen, The Netherlands;
oene.oenema@wur.nl

*  Correspondence: ArjanReijneveld@eurofins.com; Tel.: +31-6-52002111

Abstract: Conventional soil tests are commonly used to assess single soil characteristics. Thus, many
different tests are needed for a full soil fertility/soil quality assessment, which is laborious and
expensive. New broad-spectrum soil tests offer the potential to assess many soil characteristics
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Daznai dirvozemio tyrimai apima tik P, K, pH istyrima.
Tai riboja dirvozemio valdymo galimybes bei augaly derliaus spragy panaikinima.
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Su Eurofins sistema jprasta visapusiskai apzvelgti dirvozemio savybes!
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KMG = katijony mainy geba %¥ eurofins ‘

Agro

. Dirvozemio gebéjimas suristi katijonus (pvz. Ca, Mg, K, ...) ir

kitus elementus (pvz. Al, H) ir aprupinti jais augalus.

. KMG = maisto medziagy sandélis.

. KMG priklauso nuo molio, organinés medziagos ir pagrinde

nuo pH reiksmeés.
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KMG = ar svarbu?

TAIP

Indikatorius:

* Derliaus potencialo

* Augaly kokybes

* Dirvozemio strukturos

r...jus galite pagerinti dirvoZzemio potencial3!

Agro
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Nors piety metu jie apsiribojo vienu gérimu,
Howardas ir Tomas vis tiek pastebéjo, kad po
piety jie nebuvo patys produktyviausi.

&% eurofins

Agro
\ngw.occmedcentra|.com/humor/cartoons/lunch.jpg



Daugiau informacijos
Baltieji popieriai: Mokslas uz jrankiy

The science
behind the tools

Eurofins Agro

international competence center

The science behind the tools

The Eurofins Agro international competence center is the global re
and innovation organization of Eurofins Agro. It is the scientific backk
the 600.000 annual analyses of soil, plant, food, feed, fertilizer,
manures and wastes. Established in 1927 and currently located in Wage
the Netherlands.

Setting the standard
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Advances in analytical techniques and instruments for the analyses in agro & fo
been fast in recent decades. The context and criteria of the analyses have also ¢

rapidly. Food quality and safety are much higher on the societal and political ¢
than 20 years ago. Food security has changed into nutritional security. Enviro
sustainability has become a key issue in food and feed production, and farme
increasing number of countries have to comply with series of quality targets frc
governments and food industries. As a result, the demand for rapid and accurate ¢
of soil. plant, food, feed. fertilizer, water. manure and waste has increased treme

&% eurofins
Agro
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