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’ EN =W DirvoZemis - derlingos daugia-
komponentés sistemos sluoksnis
dalejimo plutos pavirsiuje,
susidares del nepaprastai
: @« ¥ sudetingos vietos klimato, augalijos
T s el | ir gyvianijos, dirvodariniy uolieny,
@ reliefo ir Salies amzZiaus sgveikos
Motuzas ir kt., 2009).

besiformuojanti visy gamtiniy bei antropogeniniy sistemy
tarpusavio sgveikos procese, besireiskiant energijos beli medziagy akumuliaciniams,
degradaciniams bei srauty migracijos veiksniams tiek vertikaliniame jo profilyje, tiek ir
horizontaliojoje erdvéje (Volungevicius, 2007).
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DIRVOZEMIY SISTEMA IR FUNKCIJOS

The soils of initial langg
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The maine zonal soils groups
O Soil group, that contradict the
geographical concept of landscape evolution

Q Other zonal soils groups

: 7 The relevent soil groups of second
./ LTDK-99 classification level

~ 1 Soil groups from the WRB, that are missing
_ _l in the LTDK-99 classification, but are needed

O

N T

Vilniaus
universitetas

Dirvozemio naudojimas —
DirvoZzemio funkcijy

jsavinimas visuomenes
poreikiams tenkinti ir naudai
bendrgja prasme gauti

I + The Soil groups of initial pedogenesis
\

e —

One of the maine factors of pedogenesis:

G Time
m Underground water  goil evolution tren

Surface water ~— 4 Soil develop

Human activity /\ Soil degrada
[H Erosion X

Interaction
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Kompleksinis poZzidris j dirvozemj, kaip
gamtonaudos objektyg, siekiant optimizuoti jo

naudojimg ir atsizvelgiant j jo funkcijy raiSkos
teritorinj netolyguma, tvary jo naudojima.
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Lietuvos dirvozemiy klasifika-

cine (LTDK-99) sistemg sudaro
12  pagrindiniy  dirvozemio ’
grupiy, 46 pogrupiai ir 235

tipologiniy vienety. Si sistema

pagrjsta WRB (1998) principais -
Ir atspindi apie 50% Europos

bei 40% pasaulio dirvozemio

tipologiniy grupiy.
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PASAULINIS DIRVODAROS KONTEKSTAS

Tundra
Miskatudré

Plagialapiai Stepés Savana

MiSrieji miskai

Retmiskiai Miskastepée

http://mww.geologues-prospecteurs.fr/dictionnaire-geologie/p/pedologie.gif

Tropiniai miSkai
Retmiskiai
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PAVIRSIAUS GEOMORFOLOGIJA
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Nm - Last Glacial maximum
Ice marginal zones:
BL - Battija (Pomeranian|
PL - South Lithuanian
VL - Middle Lithuanian

Barponante, A., Masipckavite, A., Supykasuyere, M. 1980.
BbiwenaymBaHve kapboHaTOB 13 MOPEHHO—CYTITMHUCTBIX NOYB
noA BNUsSIHUEM pasnn4HbIX akTopoB. [eoepachus, T. 15.



PAVIRSIAUS GEOMORFOLOGIJA: DUGNINE MORENINE ZEMUMA
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Nemuno apledéjimo dugniné morena

(Vidurio Lietuvos fazés) 13600 mety
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https://iasmania.com/landforms-of-lowland-glaciation/

Lietuvos molingosios zemumos formavosi
daugkartinés ledyno transgresijos
(uzslinkimo) ir regresijos (atsipraukimo)
metu. Galutinj savo veidg jgavo prie$
mazdaug 13600 mety.

Basal sliding model Deformable bed model

NN Zone of high water pressure and de-coupling

Volungevicius, J., VaisvalaviCius, R., Kazlauskaité—Jadzevice, A.,
Eidukeviciené, M., Buivydaité, V. (2016) The problems of the Retisols

ho context of human actlwty and natural processes caused
© —9Jl_October 2016, Istanbul:

Dual-coupled model

https://www.researchgate.net/publication/283739093_Glacial_geological_studies_of_surge-

type_glaciers_in_Iceland_-_Research_status_and_future_challenges/figures?lo=1



PAVIRSIAUS GEOMORFOLOGIJA:

PAKRASTINE MORENINE AUKSTUMA

Nemuno apledéjimo pakrastiné morena
(Baltijos stadija) 14000 mety
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Volungevicius, J., VaisvalaviCius, R., Kazlauskaitée—-Jadzevice, A.,
Eidukeviciené, M., Buivydaité, V. (2016) The problems of the Retisols
classification in the context of human activity and natural processes caused
changes in Lithuania. Eurosoil 2016, 16—21 October 2016, Istanbul:
abstract book.

Lietuvos kalvotosios moreninés
auksStumos formavosi daugkartinés ledyno
transgresijos (uzslinkimo) ir regresijos
(atsitraukimo), vélesniy termokarsto ir
pelkéjimo procesy metu. Galutinj savo
veidg jgavo pries mazdaug 10000 - 13600
mety.

Meit-out
till (sublimation)

Flow till g
Melt-out -

till (sublimation)

Melt-out
till
End or terminal
or recessional
moraine system

Flow till

Melt-out
till

https://sk.sagepub.com/reference/hdbk_geomorphology
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KIEKVIENAM DIRVOZEMIUI

Forest lnlm\

Midure of humus [+
and minerals |

Silt, loam soll -

Clay, soil, minerals

Parent matenal

https://evaglara.wordpress.com/tag/soil/

e

Temperate declduous soll

Negligibie, because
organic mattor is
dacomposad and
recycled quickly

Acidic, light-colored F

lron and
alurninum
cCOmMpounds
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Paront material
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Thick, acidic,
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Conlferous forest soll
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minamal mixture

Thick, dry, ]

containing vanable

accumuiations | |

ol ciay, calcium
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soluble salts
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SAVA PASKIRTIS
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Dirvozemio paskirtis negali pilnai
sutapti su zmogaus poreikiais.

Kiekvienas pasirinkimas privalo bdati
tvarus — atsizvelgiant j dirvozemio

galimybes, visuomenés poreikius bei

maksimalig naudg su minimaliu

poveikiu.



AGROEKOSISTEMOS SAMPRATA

Vilniaus

Ekosistema — funkciné gyvyjy ir negyvyjy aplinkos elementy, universitetas

kuriuos jungia tarpusavio rysSiai, medziagy apykaitos ir energijos
pasikeitimo procesai, sistema (LR Aplinkos apsaugos jstatymas). EKOSISTEMA AGROSISTEMA
Agrosistema — zemeés Uukio veiklos visuma apimanti

agrotechnines, agrochemines ir biotechnologines priemones,

AGROEKO-
SISTEMA

taip pat melioracine infrastrukttrg ir s€jomainy sistema.

Agroekosistema (1) — dinaminé teritoriné sistema, apimanti

zemés ukio naudmenas (pasélius, ganyklas ir gyvulius), jose

e .

jrengtas drenazo sistemas ir naturalias gamtines teritorijas, o ERSIBHE(EGS — IEtEARALE
dkininkavimo gkininkavimo Ukininkavimo
funkciniai rySiai tarp jos gyvosios ir negyvosios aplinkos ZEMES OKI0 VEIKLOS
e ZEMEPS& ?e'&% xgg«os
komponenty, energijos ir medziagy apytaka yra palaikomi - 2eVis 0Kio VEIKL0S
. . . . . . . . . . APLINKOS T
agrotechninémis ir agrocheminémis priemonémis (LR BP 2020). SALYGOS T
SALYGOS g
Agroekosistema (2) — Zemés ukio veikly, su tuo susijusiy SALYGOS

priemoniy ir infrastruktiros ir jy sgveikos su gamtine aplinka

metu susiformavusi jvairiy Zzemeéveiksliy teritoriné sistema.



TVARAUS NAUDOJIMO KRASTOTVARKINIAI PRINCIPAI
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Intensyvus iikininkavimas — 1iSoriniy
iStekliy naudojimas siekiant kompensuoti
vidinius agroekosistemos trikkumus.

Ekstensyvus / tausojantis tikininkavimas
— vidiniy  agroekosistemos  istekliy
naudojimo optimizavimas sie-kiant mazinti
iSoriniy iStekliy naudojima.

Yo el la*Ep g+K v-2
‘!’:"’":’:\Ea P g+K| 3 _
SIS Veiklos agrarinése Rekomenduotina Zemes ukio
teritorijose vyraujanti veiklos naudmeny santykinis
kryptis ploty dydis
a —ariamoji Zemdirbysté 1 - dideli
p — pievininkysté
g — gyvalininkysté
E — ekstensyvus ukis a —ariamoji Zemdirbysté 2 — vidutiniai
p — pievininkysté
g — gyvalininkysté
e — ekologinis
ukininkavimas

CERTE G GHIETEEW v — vidineg konversija 3 —maii
i —iSoriné konversija

*i —iSoriné konversija, kai Zzemés Gkio naudmeny paskirtis yra keic¢iama j kitos paskirties Zeme.
v —vidiné konversija, kai Zemés kio naudmeny pobudis kei¢iamas i ariamosios j ganyklas ir pan.

Pagrindinés
agroekosistemos

U Molingy Zemumy
Maoreniniy plynaukscnq
Moreniniy aukstumy
Smelingujy Zemumy
Sléniy

//4 Karstinio regiono

| Kurdiy nerija




TVARAUS NAUDOJIMO PASIRINKIMAI
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diversity diversity

Rice of different varieties Rice of single variety

.
*’ N Grop
: ‘genetic

' v diversity

Meaize and beans intercrop Maize in monocuture
plus agroforestry

ropping
diversity
jat the farm

Farm
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-egion level

Diversity
in food

|————— CONSERVATION TILLAGE ———

CONVENTIONAL REDUCED NO - TILL
TILLAGE TILLAGE

'éi " . B

N "N # l
https://www.ics-agri.com/tillage-destroy-residues-special-requirements-for-crops.hti X
https://www.no-tillfarmer.com/articles/4084-lessons-learned-from-2014-modified-rel.., .....%¢
https://www.semanticscholar.org/paper/Ecological-Farming-The-seven-principles-of-a-food- %7C/3f7co3db0210366b9ebef99a800ae3cb185ec43c

https://www.fao.org/3/y5146e/y5146e08.htm




TVARAUS NAUDOJIMO PASIRINKIMAI

Crop types
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Cash crop: An agricultural crop grown to provide revenue from an off-farm source.

Cover crop: A crop grown between periods of regular production of the main crop for the purposes of protecting the soil from erosion and
improving soil productivity, health and quality.

Forage ley: A field planted with vegetation consumed by domestic grazing animals. In forage ley farming, a given field is alternately used for cash
crops and cover crops for a number of years, and then subsequently used to grow forage species for another number of years. After that period
it is again ploughed and used for cash and cover crops.

Example of crop rotation incorporating a cover crop (a), cash crop (b) and forage ley (¢} over a two-year crop rotation,
(b} (c)

Year 1
Time Year2

Crop diversity types (that is, each of the above crop types can consist of one of the following):

Monocropping: The cultivation of a single plant species in a
given field. Continuous monocropping is the practice of
growing the same crop species in a given field year after year
without rotation with other species.

Intercropping: The cultivation of two or more crop species
simultaneously on the same fiald in close proximity in a beneficial
manner. Thera are several types of intercropping, including row
intercropping, sirip intercropping and mixed intercropping,

which differ in the planting arrangement of included species.

Diverse species mixtures: The practice of sowing a multitude of
plant species in the field at a given time, generally in a random
distribution. This is predominantly used for cover crop and forage
ley blends.

“Carbon farming

https://www.researchgate.net/publication/348446315_Crop_cover_is_more_important_than_rotational_diversity_for_soil_multifunctionality_and. cerealmusi[!g S2a50n
European_cropping_systems/figures?lo=1

https://www.bayer.com/en/agriculture/our-goal-to-decarbonize-agriculture
https://www.newfoodmagazine.com/article/95715/does-the-uk-have-the-right-infrastructure-for-an-agroforestry-revolution/



https://www.researchgate.net/publication/348446315_Crop_cover_is_more_important_than_rotational_diversity_for_soil_multifunctionality_and_cereal_yields_in_European_cropping_systems/figures?lo=1
https://www.researchgate.net/publication/348446315_Crop_cover_is_more_important_than_rotational_diversity_for_soil_multifunctionality_and_cereal_yields_in_European_cropping_systems/figures?lo=1
https://www.bayer.com/en/agriculture/our-goal-to-decarbonize-agriculture
https://www.newfoodmagazine.com/article/95715/does-the-uk-have-the-right-infrastructure-for-an-agroforestry-revolution/

DIRVOZEMIO BUKLES IR KOKYBES SAMPRATA

KONTEKSTAS IR APLINKYBES
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Bukle apsprendzia
santykis tarp dirvo-

zemio galimybiy ir
zmogaus poreikiy.

Ar dirvozemio
»paslaugos® nekoky-
biSkos tik todeél, kad
joms néra ,,pirkejo*
ar kaltas neislavintas
»pirkejo skonis“

Esama bukle —
dirvozemio
potencialo (geo-, ir

agro-, neatitikimas
visuomenes
poreikiams.




DIRVOZEMIO BUKLES IR KOKYBES SAMPRATA
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DIRVOZEMIO KOKYBES RIZIKOS
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DIRVOZEMIO BUKLES IR KOKYBES SAMPRATA

The content of SOC (%) in the topsoil
according to the type of its moisture regime
and the degree of erosion

Automorphic, slightly eroded (AU (e3)) - 0,663
Automorphic, moderately eroded (AU (e2)) - 0,859
- Automorphic, severly eroded (AU (e1)) - 0,987
- Automorphic (gleyic, deeper than 200cm) (AU) - 1,355
- Automorphic (gleyic, 100-200cm) (AU (g0, g1, j2)) - 1,578
- Semi-hydromorphic (gleyic, 50-100cm) (PH (g4, j6)) - 1,857
Semi-hydromorphic (gleyic, up to 50cm) (PH (g8, j3, j7)) - 2,112
Semi-hydromorphic (gley, 50-100cm) (PH (g5)) - 2,843
- Semi-hydromorhic (gley, up to 50cm) (PH (G)) - 2,888
- Semi-hydromorphic (murshic, gley up to 50cm) (PH (Gv)) - 5,049
- Semi-hydromorphic (peat, gley up to 50cm) (PH (Gd)) - 9,263

Data source:

Determination of Strock Values in Organic and Mineral Soils in Forest
and Non-Forest Land. XLS Data Base.

I Hydromorphic (peat soils) (H) - 34,72 Zydelis R., Volungevitius J., Amalevigioté-Volungé K., 2021-2022
Cartographic basis: Dirv_DR10LT-1554 2021-02-24 Project EJP Soil.

Armolaitis K. 2016 Evaluation of National Organic Carbon Stocks and the

Vilniaus
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DIRVOZEMIO BUKLES IR KOKYBES SAMPRATA

Erozijos paveikti Zemés tikio
naudmeny plotai

{Erozija isreiksta taritonjos dalimi nua
bendro Zemés Okia naudmeny ploto}

Silpnai
eroduoti
89%

5-20%
21-40%

P 41-80%
s coc
- 100%

Lietuvoje eroduota
Zemés tikio naudmeny

Europoje eroduota
Zemés ukio naudmeny
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DIRVOZEMIO BUKLES IR KOKYBES SAMPRATA

Probleminés savivaldybés:
Zarasy, Utenos, Moléty, Alytaus,
Ignalinos, Rokiskio, AnykscCiy,
KaiSiadoriy, Lazdijy.
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DIRVOZEMIO BUKLES IR KOKYBES SAMPRATA

Vilniaus

universitetas
Pievy ir sody plotai, ha
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DIRVOZEMIO BUKLES IR KOKYBES SAMPRATA
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DIRVOZEMIO DUOMENYS
* 1953-1969 m. — pirmas visos LT teritorijos

LIETUVOS DIRVOZEMIY TYRIMO MeTal  Vilniaus
M 1:10000 N universitetas
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DIRVOZEMIO DUOMENYS

Dirvozemio kontiiry skaicius: 1 482 754
Minimalus kontiiro dydis: 0,01ha
Vidutinis konttiro dydis: 4,4ha
Maksimalus kontiiro dydis: 48 572ha
Dirvozemio profiliy kiekis: 101 146
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DIRVOZEMIUY TYRIMAI LIETUVOJE
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DIRVOZEMIU TYRIMAI LIETUVOJE

Dirvozemio cheminiy savybiy tyrimai:
pH , bendrasis N, P ir K; bendroji ir vandenyje tirpi C,
judrusis K,O ir P,Og, N (NH,*) ir N (NOy).
dirvozemio granuliometriné sudétis.

140

150

160

C.g kg"

160

Vilniaus
universitetas

CJ

Lo

@ Z X
@

o
o g
PoFE

oo

+53

160

170 T T 170 170
Gylis,om 200 0,05 0,10 015 020 025 030 |gyis.cm |00 05 10 15 20  |Gyis.cm | 0.00 025 050 075 1,00
Huminés rigstys g kg

Cro. g kg

P.gkg”



DIRVOZEMIU TYRIMAI LIETUVOJE

Vilniaus
universitetas

A

Automatinis skys¢iy analizatorius SKALAR
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DIRVOZEMIUY TYRIMAI LIETUVOJE

Granuliometrinés sudéties Tyrimai V"["aus.
universitetas
0@"1?29394955’&0(0%0% -
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::"Ag.
504 EI
Lazerinés difrakcijos budu: 6011
- Greita, modernu ir efektyvu,
- Leidzia santykinai nebrangiai |
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BKj

Pipetiniu budu:
- létas, bet labai tikslus.
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DIRVOZEMIUY TYRIMAI LIETUVOJE

Dirvozemio fizikiniy savybiy tyrimai:
Dirvozemio agregaty strukttros stabilumo matavimai;
Dirvozemio drégmés kiekio matavimai;
Dirvozemio tankio, poringumo, vandentalpos ir pan. matavimai.

Vilniaus
universitetas
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DIRVOZEMIUY TYRIMAI LIETUVOJE

Atlikti tyrimai
(Bijotuose) rodo, kad
dirvozemio kvépavimas
labai  priklauso nuo
Zzemenaudos pobudzio.

RysSys tarp kvépavimo

Ir meteorologiniy
veiksniy SIEUSER
pievoje. Tuo tarpu
Zzmogaus ukiné veikla ir
miSko ekologinis
poveikis S procesg
stipriai koreguoja.

Vilniaus

CO, m’s”
2.50

2.00

1.50

1.00

0.50

0.00

2017-06-01

T

2017-07-26

|

2017-05-1

2017-06-26
2 /

2017-08-17

universitetas

2017-09-15

g

s

\\h—-

/U

N

\’\___/0

-o- Miskas
Natdrali pieva
-o- Dirbamas laukas

2017-05-12
2017-05-19

2017-05-26
2017-06-02
2017-06-09
2017-06-16
2017-06-23
2017-06-30
2017-07-07
2017-07-14

T T T T T
~ e0] < = 0
L e
I~ I O O ©
NN
I L L
~ ~ ) — ~—
o O O O O
N AN N AN «

2017-08-25
2017-09-01
2017-09-08
2017-09-19

Li-870, CO2 emisijos is
dirvozemio matavimui

® R(CO,)pi/ny)=0,825
@ R(COZ)(DI/M)=-O’185



DIRVOZEMIUY TYRIMAI LIETUVOJE

Dirvozemio kietumas MPa V|In|CIUS
0 , 10 Tvid=145  S,Mvid=1,92 o universitetas

Seklus Zzemés dirbimas
iki 10-12 cm gylio

\
Tiesioginé séja
be Zemés dirbimo

25

Dirvozemio fizikiniy savybiy
tyrimai leidzia jvertinti:
- Zmogaus ukiné veiklos .

povelk! dlrvozemlo kOkybeI’ 45 Teritorijos pavirSiaus forma_ \

ypac tankiui, vandentalpai |t SRR <iiiciyic: faciinio ko NI
Ir poringumuli.

30 Tradicinis dirbimas
iki 22-24 cm gylio

35

priemolingos nuogulos

c c c v - 55

Tokie tyrimai ypacC aktualls
. v 2 .y 60
tobulinant zemeés dirbimo
_ 1,5MPa
metOd us. | Suslégtasis dirvozemio horizontas ir jo gylis
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Padidinto kietumo dirvoZemio horizontas —— —

horizonto (armens pado
buvimas) storis ir gylis.

susiformaves dél gamtiniy procesy

Dirvozemio kietumas skirtingais zemeés dirbimo atvejais

(T) Tradicinis dirbimas - arimas kasmet 22-24 cm gyliu,
----- (S) Seklus dirbimas - ariama kasmet 10-12 cm gyliu,

(M) Tiesioginé séja be jokio dirbimo.

LI-COR dirvozemio tankio matavimui



DIRVOZEMIUY TYRIMAI LIETUVOJE
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STEROPES
- Ekspedicijy Iankas
ir2022 pavasaris
,rsrut0|lg|s 52020 m

Dirvozemio éminio vieta ir
Q) dirvozemio organinés anglies
kickis,% (0-10cm)

Vegetacijos indeksas (NDVI

B oss- 080
[Jost-068
[ Joss-04s
[ Joas-03s
[oss-020
I 020-0.10
I 0.05-0.00

LITHUANI




DIRVOZEMIU TYRIMAI LIETUVOJE

! EJP SOIL Dirvozemio organinés

anglies kiekio tyrimas
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