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Kopsavilkums: Eiropas Savienibas (ES) dalibvalstis 2004. gada uzsaka kopigu
demonstracijas projekta BioSoil izstradi ar meérki — harmonizéti izpétit augsnes ipasibas
un biologisko daudzveidibu ES. Galvenie uzdevumi augsnes sadala bija statistiski ticamas
informacijas iegii$ana par Eiropas meza aug$nu kimiskajam un fizikilajam Ipasibam, ki ari
augsnes inventarizacijas metodikas pilnveido$ana un standartizésana. Latvija BioSoil projekts
istenots 95 pirma limena meZa monitoringa parauglaukumos, kas izkliedéti visd valsts
kas pemti 0 lidz 80 cm dziluma, ka ari no augsnes nedzivas zemsegas slina (O horizonts)
visa ta biezuma.

Raksta apkopoti augsnes aktiva skabuma, granulometriska sastava, organiska
oglekla (Corg,) un kopéja slapekla (Nkop.) analizu rezultati. Pétljumos dazados meza
tipos un mezaudzés ar dazadam valdosajam koku sugam konstatétas atskiribas
starp pH H,O, granulometrisko sastavu un slapekla saturu augsnes nedzivas zemsegas
slani, augsnes organiskajos un mineralaugsnes horizontos. Kopéjais akumulétais C
saturs Latvijas meZa zemju augsnés (0..80 cm slani) un augsnes nedzivas zemsegas
horizonta ir 754 +18S milj. t.

Nozimigakie vardi: meZa monitorings, augsnes Ipasibas, oglek]a piesaiste.

Bardule, A., Baders, E., Stola, J., Lazdin$, A. LSFRI ,Silava” Forest soil characteristic
in Latvia according results of the demonstration project BioSoil.

Abstract: The first EC scale forest soil inventory was implemented in the late
1990s within the ICP Forest Initiative. One of its tasks was to obtain basic information about
the soil properties, which determine the resistance against air pollution. Because of no
harmonized methodology, the results were only partially useful for the initial purpose. The
European Parliament and Council Directive No. 2152/2003 on monitoring of forests and
environmental interactions Forest Focus concentrates not only on forest protection against air
pollution and forest fires, but also on the areas like soil research and biodiversity assessment.
To close out this gap the European Commission supported launching in 2004 a joint
international demonstration project BioSoil, which was aimed to provide a harmonized soil
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and biodiversity studies of the EU Member States. The major project objective regarding the
soils was to obtain statistically reliable information about the forest soil properties, which
is necessary to deal with a number of environmental issues, like acidification and or
eutrophication, dynamics of the carbon content of soil, climate change, etc.; to develop
standardized and harmonized soil monitoring methodology (ICP Forests Guides and other
guidance); to improve quality of the existing European forest soil database; and to identify and
explain as far as possible temporal changes in forest soils. Statistical inventory of forest soils
involved sampling forest soils from 0 to 80 cm deep, including the humus (O) horizon.

In Latvia, the BioSoil project involved 95 ICP Forests monitoring plots of Level 1,
distributed across the country in a regular 16 x 16 km grid. The soil samples for composite
sample analyses were taken from 1 m deep pits (8 per sample plot). As the ICP Forests soil
sampling method provides, the composite samples were taken from Horizon O (if present),
0..10 cm, 10..20 cm, 20..40 cm and 40..80 cm deep. Two sets of composite samples were
collected in each plot — one set of certain volume (24 x 100 cm® from each layer from
0..80 cm deep, and 24 samples of certain area (100 cm?) from the humus layer for bulk
density and texture analyses, and another set for chemical analyses.

Soil samples were prepared for analyses according to LVS ISO 11464 Standard. Fine
earth fraction of soil (@ < 2 mm) was used for chemical and texture analyses according to
LVS ISO 11464, 200S. For composite samples the following parameters were determined:
texture according to LVS ISO 11277, 2000; pH in water extraction according to
LVS ISO 10390, 2002; carbonate according to LVS ISO 10693: 1995, 1999, total carbon
(C) according to LECO, 1987 and calculated organic carbon (Corg'); total nitrogen (Nwt)
according to LVS ISO 11261, 2002. All the results were validated according to the validity
tables provided by the ICP Forests. Calculations of the carbon stock of forest soils were made
separately for the organic soils and mineral soils, using average thickness of litter layer,
density and organic carbon content.

This article deals with the results of analyses for soil acidity, texture, organic (Corg')
and total nitrogen (N_ ).

Within the scope of this study significant differences were found in pH H,O,
texture and concentration of nitrogen in O horizon, as well as in the organic and mineral soil
layers in forest stands with different dominant species.

There is a correlation between dominant specie, site index, and content of clay
particles in soil. Spruce (Picea abies (L.) H.Karst.) and pine (Pinus sylvestris L.) grows better in
loamy soils (clay content 7...10%).

Horizon O of forest soils is moderately to strongly acidic. The most acidic conditions
were found in pine (Pinus sylvestris L.) stands.

Content of total nitrogen in Horizon O depends on species composition of the stand
as well as on the origin of soil material (organic or mineral). The highest content of total
nitrogen was found in spruce (Picea abies (L.) H.Karst.) and pine stands in Horizon O, which
overlays organic soil.
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In Latvia the content of organic carbon in soil (0..80 cm deep) and Horizon O
in forest soils is 754 % 185 mill. t. This means that organic carbon stock in soil is
considerably higher than in living biomass and therefore soil is a highly important
element of natural carbon sequestration and as such it should be monitored and protected
at least with the same care as the living forest biomass.

Key words: forest monitoring, soil properties, carbon removal.
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Bapayae A., Bapepc 3., Croaa E. Aasppmpm A, ATMAH «CuaaBa». AnHaaus
KaueCTBEHHBIX O0COOeHHOCTel  AATBHMCKMX A€CHBIX II0YB IO  Pe3yAbTaTaM
A€MOHCTPAIOHHOrO npoekTa BioSoil.

Pestome: AwnpextuBa Espomefickoro mapaamenta u  Cosera No  2152/2003
O MOHMTOpHHTE AeCOB M 3KOAOTHYeckux B3ammocBsiseit (Forest Focus) —BKAlodaer
He TOABKO OXpaHy A€COB OT 3arps3HEHMS BO3AyXa M A€CHBIX IIOXApOB, HO M Takue
00AaCTH, KAK  MCCAGAOBAHMSI IIOYBBI ¥  OLEHKA OHOAOTMYECKOTO  PasHOOOpAsus.
EBpomeiickas xomuccus B 2004 roay moaaepikasa CO3AaHHE COBMECTHOTO MEXAYHAPOAHOTO
AEMOHCTpalMOHHOrO mpoekTa BioSoil, KoTopsii OblA HampaBaeH Ha obecredeHue
COrAQCOBAaHHOTO MOHHTODHHIA II0YB M OHOAOTMYECKOr0 pasHOOOpasusi B TOCYAQPCTBax
yaeHax Espometickoro Coroza. OCHOBHAs IleAb IIPOEKTa B paspeAe IIOYB — COOP AQHHBIX
O AECHBIX IIOYBAX, YTO SIBASIETCS HEOOXOAUMBIM AASI PEINEHUS PSIAQ 9KOAOTHYECKHX MPobAeM
CBSI3aHHBIX, HAIpUMEp, C IOAKHMCACHHEM M OUTpOQMKalMeH ITOYB, a TakKe C AMHAMUKOM
COAEPXKAHUSI YIAepOAA B IIOYBe, H3MEHEHHEM KAUMATa H T.A.; I[POEKT IIPeAyCMaTpUBaeT
Pas3paboTKy CTAHAAPTH3UPOBAHHBIX, COTAACOBAHHBIX METOAOAOTHI MOHUTOPHHIA IIOYBbI
(ICP Forests Guides w ApyTue yKasaHus), yAydlIeHHEe KauecTBa CymeCTBYIOIUX 6a3
AQHHBIX O €BpOIECKHX AECHBIX ITOYBAX, a TAKOKe, B IPEACAAX BO3MOXKHOIO, BBIIBACHHE U
00BsICHeHHe BpeMeHHBIX H3MEHEHNI, HAOAI0AQEMBIX B A€CHBIX [IOYBAX.

3a mepmop ¢ 2005 mo 2008 ropsl B pamxax mpoekra BioSoil AarBumitckuit
FOCYAAPCTBEHHbIN HAYYHO HMCCAGAOBATEABCKMII HMHCTUTYT Aeca “Silava” ocymectsua oTbop
KOMIIO3UTHBIX IIPOO IpyHTa Ha 95 IPOOHBIX yYacTKaX AECHOTO MOHUTOPHMHIA B CETH
16 x 16 xM; a TawKe CyIIKy, IIPUTOTOBACHHME M FOMOTEHHM3Al[HI0 OOpA3IlOB IOYBBL, AHAAHS3
QUBMIECKNX M XHUMHYECKHX CBONCTB IIOYB B COOTBETCTBUH C CTaHAAQPTHU3HPOBAHHBIMU
meropukamu ICP Forests Guides M ApYyrux CIPaBOYHBIX AOKYMEHTOB, a TAKKe CO3AAHME
apxuBa 0OpPasLiOB IOYB.

B crarbe 00006meHBI PE3YABTATHl AHAAU30B AKTHUBHOM KHCAOTHOCTH  IIOYB,
IPAHYyAOMETPUYECKOTO COCTABA IIOYB, COAEPXKAHMS OPraHHYECKOrO YILAepOoAd U  00Iero
asora. IlpomsBepeH TaioKe aHAAM3 PA3AUYUI 110 KHCAOTHOCTH, TI'PAaHYAOMETPHYECKOMY
COCTaBy U COACPKAHHMIO a30Ta B IIOYBAX B PA3AMYHBIX TUIIOB A€CA M AECHBIX MACCHUBOB C
Pa3AMYHBIME AOMUHHUPYIOIIMMHU IIOPOAAME AepeBbeB. CopepKaHHe OPraHHYECKOIO YIAEPOAA
B TOPU3OHTE T'YMyca AeCHBIX [IOYB U MPUAETAIONIMX K HeMy cAosx mousbl (0...80 cM) cocrapaseT
754 £ 185 MUAAMOHOB TOHH.

Karouesvte cA08a: MOHUTOPHHT Aeca, IIOYBbI, HAKOIIAEHHE YTAEPOAQ.
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Ievads
Latvija ir relativi daudz pétijumu par
smago metalu saturu meza augsneés (Brﬁmelis
et al, 2002; Brumelis, Nikodemus, 1995).
Augsnu  geokimiskas kartéSanas rezultata
(Gilucis, 2007) noteikts smago metilu un
baribas

un mezsaimnieciba izmantojamas augsneés.

elementu saturs lauksaimnieciba
Lidz $im detalizétaka meZa augs$nu izpéte
veikta regionélé meZa monitoringa ietvaros
laika perioda no 1990. lidz 1992. gadam

(Laivins et al,, 1993).

Augsnes monitoringa  programmas
jeb  regulara dazadu augsnes ipasibu
inventarizacija, izdarot atkartotu augsnes

paraugu ievak$anu ilglaicigu novérojumu
parauglaukumu tikla, tiek istenotas lielakaja
dala ES dalibvalstu, tomér $ajas programmas
izmantotas metodikas, atkariba no
monitoringa mérkiem un valstu finansialajam
iespéjam, nereti ir loti atskirigas. Ari augsnes
monitoringa

geografiskais

parklajums  ir
nevienmeérigs — blivaks tas ir Ziemelvalstis,
par
Dienvideiropas un Baltijas regionu (Blum,
1993; Haussmann, Lorenz, 2004). Raksturigs
augsnes monitoringa piemérs ir Land Use Land

savukart vismazak informacijas ir

Cover Annual Survey (LUCAS) programma,
kas ietver dazadus novérojumus, taja skaita
1000000
parauglaukumos visa Eiropa (Morvan et al,
2008).

Augsnes monitorings ir sistematiska

augsnes analizes vairak neka

dazadu augsnes ipasibu noteiksana, lai fiksétu
islaicigas (parejosas) un ilglaicigas augsnes
ipadibu izmainas (Morvan et al, 2008). Tas
ir seviski svarigi, lai fiksétu agrinas augsnes
kvalitates izmainu pazimes un savlaicigi
instrumentus

iestradatu preventivus

atsevi$ku valstu vai visas ES kopienas ietvaros

(European Commission, 2006). Harmonizétas

metodologijas izmanto$ana augsnes
monitoringa sniedz datus, kas ir salidzinami
starpvalstu limeni, savukart starplaboratoriju
kvalitates
buatiski  palielina
(Clarke et al., 2008).
Pirmais ES méroga meza auginu

mehanismu ievie$ana

datu

kontroles

ieguto ticamibu

izpétes cikls ICP Forests meza monitoringa
parauglaukumos veikts devindesmito gadu
vida, lai iegatu pamatinformaciju par tam
ipasibam, kas nosaka augsnes jutibu pret gaisa
piesarnojumu (Morvana et al,, 2008). Ta ka

$aja  monitoringa cikla netika pievérsta
pietieckama uzmaniba metozu harmoni-
zé$anai, tadel, pieméram, vairakas

Austrumeiropas valstis veikto metalu analizu
dati nebija salidzinami ar Rietumeiropas
valstis iegaitajiem (Cools et al., 2004).

Meza aug$nu statistiska inventarizacija,
kas veikta BioSoil projekta ietvaros, lauj
iegit padzilinatu un kvalitativu informaciju
par aug$nu kimisko un fizikalo stavokli, kas
saistams ar tadiem vides aspektiem ka klimata
izmainam, paskabinasanos, eitrofikaciju un
pieaugoso SEG izme$u daudzumu atmosféra,
ka ari konstatét un meklét skaidrojumu
islaicigajam  izmainam  augsnes  sastava.
Latvijas méroga BioSoil projekts ir pirmais
detalais  valsts meéroga meza augsnu
méginajums. Turklat &I
identificét
nozimigi

inventarizacijas
palidz tos
kas

augSanas apstaklu analizei, ki ari sniedz

kas

pétijuma rezultati

augsnes parametrus, meza

informaciju, noderiga meza aug$nu
kartéganai.

Viena no projekta BioSoil prioritatém ir
CorgA satura augsné noveértésana. Sis jautajums
pétits padzilinati, lai pilnveidotu oglskabas
gazes (COZ)

piesaistes un  emisijas
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noveértéSanas metodiku zemes izmanto$anas,

zemes izmanto$anas mainas un
mezsaimniecibas  sektora, ietverot  ari
meza augsni un nobiras (UNFCCC, 2001;
Makipaa et al, 2008;

al,, 2008).

Daugaviete et

Materiali un metodes
Projekta  BioSoil
pemti 95 pirma limena

ietvaros augsnes

paraugi meza
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1. attéls. Meza monitoringa I limena parauglaukumu izvietojums Latvijas teritorija.

Figure 1. Distribution of sample plots over the land area of Latvia.

1. tabula, Table 1

Parauglaukumu skaitliskais sadalijums péc valdosajam koku sugam un bonitates

Distribution of the sample plots according to dominant specie and site index

Parauglaukumu skaits Valdosa koku suga
Sample plots count Dominant tree species Kopa
Bonitate Apse Bérzs Egle Priede Total result
Stands index Aspen Birch Spruce Pine

la 3 0 0 2 S
1 3 9 8 21 41
2 0 6 7 13 26
3 0 1 3 11 15
4 0 0 1 7 8
Kopa / Total result 6 16 19 54 95
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Katra ievakti 4.5

vidéjie paraugi, kas iegati no 8 atkartojumos

parauglaukuma

dazados dzilumos pemtajiem paraugiem

(O horizonts visa ti dziluma, ki ari
mineralaugsnes un kadras slanu paraugi no
0..10, 10...20, 20...40 un 40...80 cm dziluma).
Paraugi ievakti atbilsto$i ICP Forests prasibam
(ICP Porests Manual IIla, 2006). Paraugu
nemsanas vietu izvietojums parauglaukuma
redzams 2. attéla.

Augsnes paraugi nemti vegetacijas
sezonas laikd, katram noradot nemsanas
datumu, lai, veicot atkartotu paraugu
ievak$anu, varétu novertét konkrétaja laika

posma notikusas izmainas.

Augsnes paraugi sagatavoti
fizikali ~kimiskajam analizém, atbilstosi
LVS 1ISO 11464 standartam. Augsnes

materialu priek$apstrade veikta atseviska
telpa, lai novérstu paraugu piesarposanu.
Paraugi Zavéti istabas temperatara, tos
vienmériga slani izklajot uz papira paplatém.
Péc sveskermenu (stikla gabali, akmeni,
piemaisijums) atdali$anas atsijatas
dalinas, kuru diametrs mazaks par 2 mm

(LVS ISO 11464, 2005).

sastavs ar slapjas sija$anas un sedimentacijas

metodi noteikts dalinam, kuru diametrs
mazaks par 2 mm (frakcijas 2000...63 um,
63..2 ym un < 2 pm). Uz sieta ar acs izméru
0,063 mm palikusas dalipas (smilts dalinu
frakcija) atdalitas, izmantojot slapjo sijaganu,
bet sietam caurbirudas (puteklu un mala
atdalitas ar

(pipetésanas) metodi,

frakcijas) -

sedimentacijas
kuras pamata ir
Stoksa likums par dalipu nogulsnésanos
sedimentacijas  cilindra.  Paraugi  pirms
granulometriskd sastiva noteik$anas variti
udenraza peroksida klatbutné, lai minera-
lizétu organiskas vielas, un salsskabes
klatbatné (LVS ISO 11277, 2000; ICP Forests
Manual IIIa, 2006).

Augsnes pH noteikts potenciometriski
H,O suspensija (1:5) (LVS ISO 10390,
2002).

Kopéja oglekla (C,, ) noteiksanai

izmantots oglekla elemetanalizators
LECO CR-12 (LECO, 1987; ICP
Forests Manual IIla, 2006). Organiska

oglekla satura aprékinaanai noteikts ari
karbonatu saturs augsné. CaCO, noteikts ar
Eijkelkamp kalcimetru, pievienojot augsnes

Mineralauginu granulometriskais ~ paraugiem 20% salsskabi (HCI), atbilstosi
LVS ISO 10693 standartam (LVS ISO
10693: 1995, 1999). Corg_ aprékinats, no Ckop_
N atskaitot karbonatu sastava eso$o oglekli
<7, T (ICP Forests Manual I11a, 2006).
/ N,,, noteikts, izmantojot modificétu
' X Kjeldala metodi, atbilstosi standartam
! 1 A ]
[ . ey LVSISO 11261 (LVS ISO 11261, 2002).
| | 1 0
L A iy
Ve | /
\\,_ o ' / 2. attéls. Augsnes paraugu nemsanas
e i o /-” vietu shéma.
~_ == Figure 2. Distribution of the spots for

I  Peraugolanas v elas

taking samples.
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C
org.
atseviski organiskajam augsném, kur vismaz
30
CorgA > 200 g kg', un mineralaugsném, kur
Corg_ < 200 g kg', izmantojot O horizonta

saturs meza augsnés aprékinats

cm  bieza virsgja augsnes  slani

biezuma, augsnes blivuma un Corg‘ satura
vidéjos raditdjus (2. tabula). Meza zemju
kopplatiba aprékinos pienemta 2938 tikst. ha,
atbilstosi laika Meza

statistiskas inventarizacijas datiem.

projekta izstrades
Organiska oglekla saturs katra augsnes

slani aprékinats, izmantojot formulu:
A=B.C-.D.0,01 ,kur (1)

A - Corg saturs 1 ha meZa augsnes attiecigaja

slani (t C,, ha');

B - 1 m? augsnes slapa tilpums (L);

C - attieciga slana augsnes blivums (kgL");
D - C,
(gCkg");

0,01 — mérvienibu parrékina koeficients.

saturs attiecigaja augsnes slani

Péc tam Corg‘ saturs visos augsnes slanos
summeéts, iegastot kopé&jo Corg' saturu 0..80 cm
bieza augsnes slani un O horizonta.

Ieguto datu statistiska apstrade ietvéra
analizi (analizu rezultitu
ICP  Forests
maksimalajam  vértibam)
kvalitativo

datu integritates

salidzinasana ar ieteiktajam

minimalajam un
(3. tabula), ka

arl  augsnes

2. tabula, Table 2

Dati C__satura apréekinasanai meZa augsnés un nedzivas zemsegas slani
Data used for organic C stock calculation in forest soils and litter layer

Augsnes slanis Mervieniba | | o 10cm |10..20cm | 20..40 cm | 40..80 cm
Soil layer Unit
Vidéji visas augsnés/ Average in all soils
C,. / Corganic gkg! 386 101 71 53 S1
Augsnes blivums/ Bulk density gL’ 171 911 1162 1311 1399
Slapa biezums/ Layer thickness cm 3 10 10 20 40

3. tabula, Table 3

Eiropas organisko aug$nu un mineralaug$nu parametru ticamibas intervali (Clarke et al, 2008)
Plausible ranges of parameters for organic and mineral soil samples at the European level

Ticamibas intervals
Plausible range
Augsnes Meérvie- Organiska augsne Mineralaugsne
slanis niba Organic sample Mineral soil sample
Soil fayer e R ot Maksimala |5 ot Maksimala
Minimala vértiba artib Minimala vértiba srtib
Min. value vertiba Min. value vertiba
: Mazx. value : Mazx. value
pHH,0 ; 2 8 2,5 10,0
C,,./ Corganic gkg! 120 580 <12 200,0
N, / N total gkg! <0,5 25 <0,1 20,0
CaCoO, gkg! <3 850 <3 850
Mals / Clay % <0,6 80,0
Dutekli / Silt % <04 100,0
Smilts / Sand % <0,6 100,0
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raditaju un meza taksacijas datu vienfaktoru
dispersijas analizi. Paraugiem, kuriem kads
vai

no raditajiem parsniedza minimalas

maksimalas vértibas, veikta atkartota §i
raditaja analize. Meza tips un citi taksacijas
raditaji  aktualizéti,  istenojot
daudzveidibas
programmu (Valsts meza dienests, 2008).
LVMI ,Silava” Meza vides laboratorija

BioSoil projekta ietvaros iesaistijas ICP Forests

projekta

BioSoil biologiskas izpétes

Kvalitates uzraudzibas komitejas izstradatajos

kvalitaites  kontroles

laboratorijas un
uzraudzibas starplaboratoriju salidzinasanas
testos, kas  pielidzinami  laboratoriju
akreditacijas sistémam. Raksta apskatitie

augsnes kvalitativie raditaji Latvija veiktajas
atbilda
komitejas izvirzitajiem kritérijiem (Clarke et
al,, 2008).

Ipasa pateiciba Latvijas Universitates

analizés Kvalitates  uzraudzibas

Geografijas un zemes zinatnu fakultates un

Latvijas ~ Lauksaimniecibas  universitates
macibspékiem un studentiem, kas piedalijas
parauglaukumu apseko$ana, ka ari augsnes

paraugu ievaksana un sagatavos$ana.

Rezultati un diskusija

Augsnes  Ipasibu un  mezaudzu
taksacijas raditaju kopsakaribas novértétas
BioSoil projekta ieklautajos meza tipos un
mezaudzés ar dazadam valdo$ajam koku
sugam — priedei (Pinus sylvestris L.), eglei
(Picea abies (L.) H.Karst.), bérzam (Betula
pendula Roth) un apsei (Populus tremula L.),
neatkarigi no meza tipa.

Lielaka dala mezaudzu, kur ierikoti
BioSoil smilts
malsmilts augsnés ar vid¢jo pH H,O
O horizonta no 3,5 + 0,1 sila un lidz 5,7 £ 0,2

slapjaja véri (4. tabula). Vidéjais augsnes

parauglaukumi, aug un

aktivais skabums O horizonta Latvijas meZu
augsnés ir 4,2 = 0,1. Noteikts vidéjais aktivais
skabums 0..10 cm dziluma mineralaugsnés
5,1 £ 0,1 un kadras augsnés 4,3 + 0,2. Lidz
ar organisko vielu satura samazinasanos
un karbonatu koncentracijas pieaugumu,
augsnes materials 40..80 cm dziluma ir
ievérojami baziskaks — lidz vidéji pH H,0

4. tabula, Table 4

Augsnes aktiva skabuma pH H, O veértibas dazados meza tipos *

Soil actual acidity pH H,O values in the different forest site types *

Aktivais skabums pH H,0 Augsnes slanis
Actual acidity pH H,0 Soil layer
e :;1;58 R""‘/;l;;ijs O | 0.10em |10.20cm | 20..40 cm | 40..80 cm
vid&ji / average 3,8 4,7 54 58 6,3
Am min. vértiba / min 3,5 4,4 5,1 53 5,9
maks. vértiba / max 4,0 52 6,0 6,4 7,0
mediana / median 3,8 4,6 53 5,8 6,1
vidéji / average 4,8 5,8 6,4 7,1 8,0
Ap min. vértiba / min 4,3 4,7 53 5,9 6,9
maks. vértiba / max 5,2 7,2 7,9 8,7 9,0
mediana / median 4,8 55 6,0 6,7 8,1
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4. tabula (turpinajums), Table 4 (continued)

Aktivais skabums pH H,0 Augsnes slanis
Actual acidity pH H,0 Soil layer
i :;I;; Radiays O | 0.10cm [10.20cm |20..40 cm | 40..80 cm

vidéji / average 4,4 51 58 6,2 7,1

As min. vértiba / min 3,7 44 4,8 51 53
maks. vértiba / max 5,4 6,1 6,7 7,9 8,5

mediana / median 4,1 52 58 6,2 7,0

vidéji / average 4,3 4,9 54 6,0 6,6

min. vértiba / min 34 3,8 4,3 5,0 5,1

Dm maks. vértiba / max 5,5 6,7 7,0 7,3 8,7
mediana / median 42 5,0 5,5 6,0 6,3

vidéji / average 3,8 4,3 4,7 52 5,7

Dins min. vértiba / min 3,3 3,9 4,3 4,6 52
maks. vértiba / max 4,2 4,7 53 6,2 6,5

mediana / median 3,9 4,3 4,4 4,8 6,0

vidéji / average 4,1 4,9 5,5 5,7 6,0

Ln min. vértiba / min 3,3 4,3 4,8 4,9 5,1
maks. vértiba / max 55 6,4 7 7,4 7,8

mediana / median 4,0 4,6 5,5 55 5,8

vidéji / average 3,8 4,6 5,0 54 54

M min. vértiba / min 3,4 4,3 4,6 4,7 4,9
maks. vértiba / max 42 5,0 5,6 5,9 6,0

mediana / median 3,9 4,6 5,0 55 54

vid&ji / average 3,5 5,0 5,6 6,0 6,2

min. vértiba / min 3,3 4,9 52 53 5,8

S maks. vértiba / max 3,7 51 59 6,4 6,5
mediana / median 3,6 4,9 5,8 6,2 6,4

vidéji / average 4,7 5,5 6,0 6,5 7,2

- min. vértiba / min 4,1 4,3 4,7 4,9 51
maks. vértiba / max 58 7,7 7,8 7,9 8,8

mediana / median 4,7 52 5,7 6,4 7,5

vidéji / average 5,7 6,2 6,8 7,1 7,8

Vi min. vértiba / min 5,5 52 5,6 5,7 6,5
maks. vértiba / max 5,8 7,7 8,1 8,4 8,5

mediana / median 57 6,2 6,6 7,1 7,7

* tabula ieklauti tikai tie meza tipi, kurus aptver BioSoil parauglaukumu tikls / only forest types represented
by the BioSoil project are included in table.
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S. tabula, Table §

Augsnes aktiva skabuma pH H, O vértibas mezaudzés ar dazadam valdosajam koku sugam
Average soil actual acidity pH H,O values in the stand with different dominant tree species

Valdosalkokn Augsnes slanis
Augsne suga Soil layer
Soil Dominant tree | O horizonts
specie O horizon 0..10cm | 10..20 cm | 20..40 cm | 40...80 cm
Apse / Aspen 4,6%0,5 5,6£0,5 5,9%0,5 6,210, 7,1£0,6
Minerilaugsne Bérzs / Birch 5,040,3 5502 | 59402 | 64%03 | 7,403
Mineral soil Egle / Spruce 4,5402 5,540,2 6,1£0,3 6,602 7,340,3
Priede / Pine 4,0+0,1 4,9+0,1 5,4+0,1 5,840,1 6,210,1
Bérzs / Birch - 5,610,6 5,840,5 5,7+0,7 5,940,
Organiskas augsnes
Orggmc e Egle / Spruce 4,040,3 4,3%0,5 4,740,5 5,0£0,4 5,540,2
Priede / Pine 4,0£0,2 41402 4,4+0,3 4,8+0,4 5,240,4

8,0 = 0,6 platlapju areni. Vidéjais aktivais
augsnes skabums Latvijas mezu
mineralaugsnés 40...80 cm dziluma ir 6,7 £ 0,1,
bet kadras augsnés — 5,4 = 0,3. Vidéjais akti-
vais augsnes skabums Eiropas meZu organisko
vielu horizontos ir robezas no 3,0 lidz 5,4
(Vanmechelen et al., 1997), savukart Somija
vidéjais pH H,0O meza aug$nu organisko
vielu horizontos ir 4,0 (Tamminen and
Derome, 2005).

Péc BioSoil pétijumu rezultatiem 45%
Latvijas meza aug$pu nedzivas zemsegas
reakcija ir Joti stipri skaba
(3,0...4,0 pH vienibas), 42% gadijumu - stipri
skaba (4,0..50 pH vienibas); 40..80 cm
dziluma 18% gadijumu augsnes reakcija ir
vidéji baziska (8,0...9,0 pH vienibas), bet 13%
gadijumu - vaji baziska (7,0...8,0 pH vienibas)
(Tan, 1998).

Salidzinot augsnes aktivo skabumu

horizonta

audzés ar dazadam valdo$ajam koku sugam
(S. tabula), skabaka augsnes reakcija novérota
priezu audzés, kur augsnes nedzivas zemsegas
horizonta pH H,O ir videji 4,0 + 0,1, bet
dzilakajos (40..80 cm)

augsnes slanos

pH H,O mineralaugsnés ir vidéji 6,2 + 0,1,
bet organiskajas augsnés 5,2 + 0,4. Ievérojami
baziskaka augsne 40..80 cm dziluma ir lapu
koku audzeés, kas saistits ar lielaku karbonatu
izplatibu dzilakajos augsnes slanos; apsu
audzés vidéjais pH H,0 mineralaugsnés
40...80 cm dziluma ir 7,1 + 0,6, bérzu audzés —
74 0,3, bet bérzu audzés vidéjais pH H,0
organiskajas augsnés 40..80 cm dziluma ir
5,9+0,5.

3. attéla paradita sakariba starp CaCO,
saturu un pH H,O 40..80 cm dziluma
audzés ar dazadam valdo$ajam koku sugam
(linearas regresijas determinacijas koeficients
r=0,89).

Meza augsnés N atrodas
organiskaja viela, seviski humusa, kur tas

augsnes

atkariba no reakcijas un Ca satura sastada
3,5-5,5% no humusa. Nkop' mineralaug$nu
virséjos horizontos meza augsnés vidéji ir
0,05-0,85% (Mezals, 1980; Werdin-Pfisterer
et al, 2009). N,,, koncentracija Eiropas
meZu augsnes nedzivas zemsegas horizonta ir
5-20 g kg (Vanmechelen et al,, 1997). Vidéja
BioSoil projekta konstatéta N, = koncentracija
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Latvijas mezu augsnes nedzivas zemsegas
horizonta ir 16,5 + 0,7 g kg' un batiski
neatskiras no Eiropas meZu augénu vidéjiem
raditajiem.

Nkop koncentracija  mineralaugsnés
varié ka funkcija no organisko vielu daudzuma,
bet vienmér ir mazaka neka organiskajos
horizontos. Sada likumsakariba konstatéta ari
BioSoil projekta ieklautajos parauglaukumos.
Atbilstosi ICP  Forests

un references

rekomendacijam

dokumentiem, 4. attéla

70

>
S
2 30
@]
Il
20 +
10 +
0 - 5.0

paradita  sakariba starp N, un C_.
kas  BioSoil  projekta

konstatéta Latvijas mezu mineralaugsnés

koncentraciju,

(linearas regresijas determinacijas koeficients
R?=0,83); S. attéla paradita sakariba starp Nkop_
un Corg. koncentraciju Latvijas meZu augsnés,
kur Corg' >200 gkg' (eksponencialas regresijas
determinacijas koeficients R* = 0,35). N,
saturs Eiropas meZu virséjos mineralaugsnes
slanos vidéji ir mazaks par 5,3 g kg' un
mazaks par 3,0 g kg' dzilakajos slanos

r 8.0
m CaCO,, gkg' MpHH0

pHH,O

Apse / Aspen Bérzs/ Birch

Egle/ Spruce Priede/ Pine

3. attéls. Sakariba starp CaCO, saturu un pH H, O augsné 40...80 cm dziluma.
Figure 3. Relationship between CaCO, content and soil pH H,O at 40...80 cm depth.

y=0.0475x +0.0078
R*=0.8319

100 150 200

Corg, gkg™

- : L . Lo i "
4. attels. Sakariba starp kopéjo slapekli un organisko oglekli mineralaugsnés (Corg <200 gkg").

Figure 4. Relationship between total nitrogen and organic carbon in the mineral soils

(C,, <200gkg").
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et 1997).
konstatéts, ka Latvijas mineralaugsnés vidéjais
Nkop' saturs 0...10 cm dziluma ir 2,7 + 0,6 gkg’,
savukart 40...80 cm dziluma - 0,6 £0,4 g kg

BioSoil parauglaukumu organiskajos

(Vanmechelen al,, Pétijumos

augsnes slanos (C_~ >200 g kg') vidéjais
N,, saturs  0..10 cm dziluma ir
144 + 2,6 g kg', bet 40..80 cm dziluma
9,8+2,4gkg".

Salidzinot NkoP saturu dazados meza

y=5.1591e> 9%

R*=0.3497

tipos, kas ieklauti BioSoil projekta, mazakais
N

kop.
horizonta (6. attéls) konstatéts sausienu mezu

saturs augsnes nedzivas zemsegas
tipos: damaksni, sila un métraja - attiecigi
13,0 + 1,3 g kg', 134 £ 3,8 g kg' un
13,9 +2,3 gkg”, savukart lielakais Nkop saturs —
niedrdja, platlapju areni un $aurlapju areni —
attiecigi 22,1 + 7,5 g kg”, 21,8 £ 0,6 g kg" un
21,4 + 2,2 g kg'. Regionala meza monito-
ringa parauglaukumos mazakais Nkop' saturs

S. attéls. Sakariba
starpN, un C_
saturu augsnés, kur
1
C,. >200gkg".
Figure S. Relationship
between total nitrogen
and organic carbon
content in the soils with

-1
C,, >200gkg".

200 250 300 350 400
Corgsgkg™
30 -
25 A
20
6.attéls. N, saturs & o |
op. bi)
dazados meza tiposO  Z
horizonta. 1079
Figure 6. N, , content in s 4
the different forest types
in the O horizon. 0"
Dm Sl Mr

5S0

Vrs Ln Pv Dms Am Vr Db Ks As Ap Nd

Meza tips/ Forest type
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horizonta
konstatéts sila (8 g kg'), virdu areni (9 g kg")
un slapjaja métraja (10 g kg'), savukart
lielakais — liekna (23 g kg') un platlapju
kidreni (18 gkg?) (Laivins et al., 1993).
Salidzinot N,,, saturu dazados meza
tipos, kas ieklauti BioSoil projekta, augsnes
slani 40..80 cm dziluma (7. attéls), lielakais

augsnes  nedzivas  zemsegas

+

144 + 5,6 g kg', 11,6
11,6 £1,2gkg".

6. tabula paradits videjais N, saturs
mezaudzés ar dazadam valdo$ajam koku
sugam. Lielakais vidéjais Nkop_ saturs konstatéts

1,3 g kg’ un

eglu un priezu audzu O horizonta, kas atrodas
virs organisko vielu horizontiem, attiecigi
19,6 £ 3,6 gkg” un 19,0 £ 1,9 g kg''; savukart

N,,, saturs konstatéts purvaipu meza tipos: O horizont, kas atrodas virs mineralaugsnes
niedrdja, purvdja un dumbraja - attiecigi horizontiem, lielakais vidéjais NkOP saturs
25 1
20 1
T 154
i
°0
Z 10
5 -
0 -
Mr Ap SI Ln As Dm Dms Vr Vrs Am Ks Db Pv Nd
Mezatips/ Forest type
7. attéls. Nkop_ saturs augsné dazados meza tipos 40...80 cm dziluma.
Figure 7. Content of N, , in soils of different forest types at 40...80 cm depth.
6. tabula, Table 6
Nkop saturs audzés ar dazadam valdo$ajam koku sugam
N, content in the stands with different dominant tree species
ValdeiE kalan Augsnes slanis
Augsne suga Soil layer
Soil Dominanttree | O horizonts
specie O horizon 0..10cm | 10..20 cm | 20...40 cm | 40...80 cm
Apse / Aspen 17,8+6,4 2,0+0,4 0,8+0,1 0,5+0,1 0,2+0,1
Minerilaugsne Bérzs / Birch 169+1,8 2,404 | 11303 | 0501 | 0,2+0,03
Mineral soil Egle / Spruce 16,422,4 2,440,5 1,0£0,2 04401 | 02%0,04
Priede / Pine 15,4+1,0 3,1%1,1 1,5£0,7 1,140,8 1,0+0,4
Bérzs / Birch - 29,2+2,1 27,5+0,4 19,246,1 23,4+1,0
8:52;‘;:52; AUGSNES | Eole / Spruce 19,6%3,6 152469 | 13,746,5 | 11,661 | 10,7+6,0
Priede / Pine 19,0£1,9 11,2£2,3 8,1£2,1 6,5£2,2 6,7+2,3
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konstatéts apsu un bérzu audzés, attiecigi
17,8 £ 6,4 gkg' un 16,9 + 1,8 g kg™, Integrala
monitoringa parauglaukumos vidéjais NkopA
saturs priezu audzu O horizonta Rucava ir
13,5 gkg', bet Taurené — 10,7 g kg (Teérauda,
2008).
parauglaukumos priezu mezu O horizonta

Regionélé meza monitoringa

konstatéta vidéja slapekla koncentracija
11 gkg”, eglu mezos — 12 gkg, savukart bérzu
mezos — 15 gkg' (Laivips et al., 1993).

BioSoil

granulometriskais

projekta ietvaros noteikts

augsnes sastavs (mala,
puteklu un smilts frakcijas ipatsvars augsné)
dazados meza tipos. Augsnes granulometriska
sastava raksturo$anai raksta izmantots mala
dalipu (< 2 pm) procentuilais ipatsvars
(8. attéls). Lielakais mala dalinu ipatsvars
mineralaugsnés  konstatéts  slapjaja  verl
40..80 cm dziluma (vidgji 39,8 + 17%), bet
mazakais — métraja, métru areni un slapjaja
damaksni (vid&ji 0,5...0,8%).

Lielakais vidéjais mala dalinu ipatsvars
mineralaugsnés 40...80 cm dziluma, dalijjuma
pa valdosajam koku sugam, konstatéts apsu

mezaudzés (videji 23,7 £ 10,5%) un bérzu

60
50

40 ~

Mals, %/ Clay, %
w2
&

20 -
10 ~
0 -
Mr Am Dms SI Nd Ln
Mezatips/ Forest type

mezaudzés (videéji 18,2%), bet ievérojami
mazaks tas ir priezu audzés (vidéji 4,1 + 1,0%)
(9. attéls).
Liels
piesaistit daudz augu baribas elementu, kas

mala dalinu daudzums var
rodas sadaloties un mineralizéjoties nobiram,
sadaloties ieziem un mineraliem, ka ari izsézas
uz augsnes no atmosféras (Mezals, 1980;
Barber, 1995; Térauda, 2008).

Sakariba starp eglu audzu vidéjo
bonitati un mala dalipu ipatsvaru augsnes
dzilakajos slanos ir negativa - jo lielaks
mala dalinu ipatsvars augsné, jo zemaka ir
bonitate (logaritmiskas regresijas
determinacijas koeficients R* = 0,37). Turpreti
priezu audzés starp bonititi un augsnes
granulometrisko  sastavu  konstatéta  vaja
pozitiva korelacija — jo lielaks mala dalinu
ipatsvars, jo augstika ir bonitate (logaritmiskas
regresijas determinacijas koeficients
R? = 0,21). Taéu vidéjais mala dalinu ipatsvars
mineralaugsnes  dzilakajos slanos priezu
audzés ir ievérojami mazaks neka eglu audzés
(1. bonitates priezu audzés vidsji 6,9%),

tapéc $i korelacija attiecas tikai uz malsmilts

8. attéls. Mala saturs
dazadu meza tipu
mineralaugsnés

40...80 cm dziluma.
Figure 8. Content of clay
particles in mineral soils in
the different forest types at
40...80 cm depth.

Db Dm Ap As Vr Vs
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augsnés augosajam priezu audzém. Lapu koku
(bérzs un apse) audzés, salidzinot bonitati
un granulometrisko

augsnes sastavu,

izteiktas likumsakaribas nav konstatétas
(10. attéls), bet janpem véra, ka lapu koku
parauglaukumos parstavéta tikai 1. un 2.
bonitate. Lapu koku audzés mala ipatsvars
svarstas no smagam smil$mala augsném lidz
smagai malsmiltij raksturigam. Salidzinot
mala dalinu ipatsvaru un bonitati visos
parauglaukumos kopuma, neatkarigi no
valdo$as sugas, izteiktas likumsakaribas nav
konstatétas.

Lidz $im gan Latvija, gan pasaulé liela
uzmaniba pievérsta pétijumiem par oglekla
akumulaciju meza ekosistému virszemes un
saknu biomasa (Cooper, 1983; Dixon et al.,
1994; Liepa, 200S; Daugaviete et al., 2008).

BioSoil projekta pétijumu rezultata
aprékinats, ka kopa Latvijas meZa zemés
(2938 tiikst. ha) Corg‘ saturs augsné (0...80 cm
slani) un augsnes nedzivas zemsegas
horizonta ir 754 + 184,7 milj. t (7. tab.).
CorgA saturs meZza augsnés ir lielaks neka CorgA

saturs augu virszemes un saknu biomasa

30
9. attéls. Mala ipatsvars

mineralaugsnés 40...80 25
cm dziluma mezaudzés
ar dazadam valdo$ajam 2
koku sugam.

Figure 9. Share of clay
particles in mineral soils
at 40..80 cm depth in
forest stands with different

dominant species.

Mals, %/ Clay, %

Apse/ Aspen

pieaugudds  mezaudzés  (Broadmeadow
et al, 2003). Pieméram, péc aprékinu
metodikas zemes izmanto$anas,
izmanto$anas mainas un meZsaimniecibas

2003) C
koksnes

sektora (Penman et al,

kraja

kraja kopa ar mizu veido 300 m? ir ap

mezaudzé, kur stumbra
132 t ha'. Eiropas meérena klimata josla
katrs hektars meZa uzkraj ap 110 t oglekla,
no kura apméram 27 t uzkrajas koku saknés.
Ievérojamu daudzumu oglekla uzpem ari
meZa augsnes — ap 65 t ha'! (Daugaviete et al,,
2008). Organiska oglekla saturu meza aug$nu
O horizonta nosaka mezaudzes
valdo$a koku suga. Pieméram, Niderlandé
C,, saturs O horizonta varié loti plasas
robezas — no 12 lidz 51 t C ha’, savukart
mineralaugsnés 0..10 cm dziluma - no
40..66 t C ha', bet mineralaugsnés 10...20
cm dziluma C_ - ir ~ 40% no C_ satura
0..10 cm horizonta (Schulp et al, 2008).
Latvijas meZza aug$nu O horizonta noteiktais
vidgjais C_~ saturs ir 21 t ha™. Norvégija
meZa augsnu

inventarizacijas  pétijumos

konstatétais videjais C = saturs mineral-

15 4
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10. attéls. Sakariba starp bonitati un mala dalinu ipatsvaru augsné 40...80 cm dziluma.
Figure 10. Relationship between stands index and content of clay particles in soil at 40...80 cm depth.
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augsnés 0..100 cm dziluma ir 140 t C ha'
(De Wit et al., 2006). Latvijas meZa augsnu
mineralajos horizontos 0..80 cm dziluma

Lai objektivi novértétu C_ satura iz-

mainas meza zemeés, augsnes monitorings

veicams regulari — ar 5 gadu intervaly, ka to

tasir 195t C ha™. dara, pieméram, Zviedrija (Monni, 2005).
7. tabula, Table 7
Corg' saturs Latvijas meZa augsnés
Stock of C in Latvia’s forest soils
org.
Augsnes slanis C,, saturs, tha ! C, saturs, milj. t tmilj. tC_
Soil layer C~ stock, t ha' C stock, mill. t +mill. t C
org. org. org.
Vidéji visas augsnés/ Average in all soils
O horizonts / O horizon 52,1 64,3 4,3
0..10 cm 136,2 192,9 26,8
10..20 cm 116,1 126,9 27,3
20...40 cm 192,1 146,1 59,4
40...80 cm 370,0 224,1 66,8
Kopa / Total 754,2 184,7

Secinajumi
Pétijjumos dazados meZa tipos un mezaudzés ar dazadam valdo$ajam koku sugam
konstatétas atskiribas starp pH H,O, granulometrisko sastavu un slapekla daudzumu
augsnes nedzivas zemsegas slani, ka ari kadras un mineralaugsnes horizontos.
Pastav cie$a korelacija starp valdo$o koku sugu, meZaudzes bonitati un mala
dalinu ipatsvaru augsné. Egle (Picea abies (L.) H.Karst.) un priede (Pinus sylvestris L.)
vislabak aug malsmilts augsnés, kur mala dalinas sastada 7 lidz 10%.
Augsnes nedzivas zemsegas horizonts meza augsnés ir stipri lidz vidéji skabs:
skabakais konstatéts priezu (Pinus sylvestris L.) audzés.
Kopégjo slapekla saturu mezaudzes O horizonta galvenokart nosaka sugu sastivs un
augsnes substrats.
Corg saturs Latvijas meZza zemju augsnes un nedzivas zemsegas slani 0...80 cm dziluma ir
754 + 185 milj. t. C_ saturs augsné ir lielaks neka ta vidéjais daudzums augu biomasa
pieaugusas mezaudzés. Tas liecina, ka augsne oglekla piesaisté var bat ne mazak
svarigs elements ka dziva biomasa, un tadé], tapat ka tiek veikta dzivas mezu biomasas
inventarizacija, batu izdarama arl regulara augsnes oglekla inventarizacija.
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