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Kopsavilkums. Mezi ir oglekli un slapekli akumuléjosas ekosistémas, tade]
ANO Visparéjas konvencijas par klimata parmainam Kioto protokola konteksta
pédéjos gados arvien lielika uzmaniba pievérsta oglekla dioksida un slapekla
savienojumu piesaistei meza ekosistémas, taja skaita augsnés. Baltalksnis (Alnus incana
(L.) Moench) ir viena no pioniersugim, kas ievie$as aizaugusajas lauksaimniecibas
zemés, kuru kopplatiba péc Meza statistiskas inventarizacijas datiem ir 314 takst. ha.
Baltalk$nu audzes, ar kopéjo stumbra kraju 831 tukst. m’ aiznem 41 tukst. ha aizauguso
lauksaimniecibas zemju. Kopéjais virszemes un saknu biomasa saistitais ogleklis $ajas
audzés ir 392 takst. t.

Baltalksnis ir atraudziga lapu koku suga, kas isa laika perioda spé producét
ievérojamu koksnes daudzumu, fotosintézes procesos piesaistot atmosféras oglekla
dioksidu un simbiozé ar augsnes mikroorganismiem - slapekli Augsnes virskarta uz
baltalkspa sakném veidojas gumini ar slapekli saistosam baktérijam. Baltalkspa saknu
mikoriza nodro$ina ar slapekli ne tikai pasus kokus, bet bagatina ar slapekla
savienojumiem ari augsni. Baltalk§nu lapu nobiras un atmirusas saknes veido papildus
organisko vielu krajumus nedzivas zemsegas slani.

Pétljuma ietvaros noteiktas organisko vielu sastava eso$a oglekla un kopéja
slipekla daudzuma izmainas mineralaugsnés 4 gadu ilga pétijumu perioda (2005.-2009.)
dazada vecuma baltalk$nu audzés, apmeZzojusas lauksaimniecibas zemés. Pétijuma nav
analizéta organiska oglekla un kopéja slapekla piesaiste nedzivaja zemsega. Pétijjumu
perioda minerala trudvielu akumulacijas horizonta konstatéta kopéja slapekla daudzuma
palielinaganas par 0,9 +0,5 g N kg” jeb 0,9 0,4 t N ha' 0..10 cm bieza augsnes slani,
savukart organiska oglekla daudzums 0..100 cm bieza augsnes slani palielinajies par
10,1 +3,4 t C ha’, ti, vidéji gada uzkrajusas 2,5 t C ha'. Lai novértétu, vai iegatie dati
raksturo stabilu slapekla un oglekla uzkrajuma pieauguma tendenci vai ta ir tikai
islaiciga paradiba, nepiecie$ams vismaz vél viens mérijumu cikls.

Nozimigakie vardi: baltalksnis, Alnus incana (L.) Moench, augsne, oglekla
akumulacija, slapekla piesaiste.
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Abstract. Since the adoption of the United Nations Framework Convention on
Climate Change and the Kyoto Protocol increasing attention is given to forest
ecosystems as natural carbon and nitrogen sinks. In this respect the grey alder
(Alnus incana (L.) Moench) is interesting as one of the pioneer tree species, invading
abandoned farmlands. According to the National Forest Inventory the total area of
artificially or naturally afforested farmlands in Latvia is 314,000 ha, of which on 212,000 ha
grey alder is the dominant species. Grey alder covers 41,000 ha of recently afforested
farmlands with the total growing stock of about 831,000 m?® and the total stock of carbon
accumulated in above- and below-ground biomass about 392,000 tons.

Grey alder is a fast growing broadleaved tree specie, capable to produce a considerable
amount of biomass in a short time by capturing atmospheric CO, in the photosynthesis
process and atmospheric nitrogen (N,) in symbiosis with soil micro-flora. Sequestration
of N, takes place in the upper soil layers in nodules on grey alder fine roots, comprising
nitrogen fixing bacteria. The root mycorrhiza and bacteria supply nitrogen not only to the
trees and but also enrich the soil with soluble nitrogen compounds, useful for the next
generation of trees. Grey alder also increases the stock of soil organic compounds and creates
the litter layer of decomposing leaves, dead branches, decaying wood, and roots.

Grey alder stands, representing different ages and growing conditions, were studied
from 2005 to 2009 to identify variations in the stock of soil organic carbon (Cmg') and the
total nitrogen (N_ ), except for the dynamics of carbon and nitrogen in the litter layer
and deadwood.

In 2004, first soil samples for analyses were taken in 33 stands from profile pits
according to the generic horizons down to the depth of 1m. Later on (in 2009) 24 stands with
no harvesting done during this period were sampled for comparison. The total carbon (C_),
carbonates (Ckarb‘), and N_, content, including and bulk density of soil, were determined
at the laboratory; C | was calculated as a difference between C_ and C_, .

The results show that in the beginning of the study (in 2005) the average content of
N, , in A horizon in grey alder stands was 3.1 + 0,4 g N kg" or 3.5 £ 0.4 t N ha" in 0..10 cm
deep soil layer. At the end of the study (in 2009) the average content of N in A horizon
was 4.0 £ 0.6 g N kg' or 44 + 0.5 t N ha' in 0..10 cm deep soil layer. Thus, in four years
N_, in A horizon had increased by 0.9 + 0.5 g N kg or 0.9 £ 0.4 t N ha” in 0..10 cm deep
soil layer, ie. in A horizon grey alder had accumulated on the average 0.2 g N kg' or
0.2 t N ha' per year in 0..10 cm deep soil layer. The variations in N stock are statistically
significant (p < 0,05). The average content of N_ in forest soils, determined within the
international demonstration project BioSoil in 0..10 cm depth, is 2.7 + 0.6 g N kg?,
which is less compared to A horizon of soils in the grey alder stands.
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Evaluation of the content of different forms of soil carbon demonstrated that
in 2005 A horizon contained 43.6 + 5.2 g C kg' of C_, including C,_, - 0.7 + 0.7 g C kg'
and C - 429 + 5.4 g C kg". In deeper soil layers (on the average at 60..100 cm depth)
in 2005 C_, was 17.6 = 1.9 g C kg, including C_, - 12.9 £+ 1.7 g C kg' and Corg‘ -
4.8 + 0.6 g C kg'. In 2009, A horizon contained 45.1 + 52 g C kg' of C_, including
Cow — 07107 gCkg'and C - 444 £ 5.4 g C kg'. In deeper soil layers (on the
average at 60..100 cm depth) in 2005 C_ was 19.4 * 1.9 g C kg', including C_, -
143 +19gCkg'and C - 5.1+ 0.5 g Ckg". In general, variations in the content of C_
could be attributed to the variations in the content of C_

Statistically significant difference between the 2005 and 2009 datasets were found
for C, and C_,i.e. p=0.0014and p = 0.0000, respectively. The content of C  at 0...100 cm
depth increased during the study period by 1.7+ 0.5 g Ckg", C| -by0.9+0.3gCkg".

In 2005, according to the estimates of carbon stock per unit area a 0..100 cm deep
soil layer in grey alder stands contained 350 + 39 t C ha! of C_, including C_, -
141 £ 24 ¢ C ha' and C - 208 # 28 t C ha. In 2009, 0..100 cm deep soil layer
contained 377 + 40 t C ha! of C,, including C,_ - 155 +2Sand C_ -221+25tC ha'.
The average stock of C0 . in forest soils determlned within the 1nternat10nal demonstration
project BioSoil at 0...80 cm depth was 195 t C ha™. It means that the stock of C | in grey alder
stands does not differ from the average values for forest soils.

Comparison of the C_ stock between 2005 and 2009 showed a considerable increase
in the carbon stock (p = 0. 001) In four years the stock of C_ had increased on the average
by 10.1 + 3.4 t C ha'. However, these data are hlghly uncertam, which is explained
by a high variability of the input data. It implies that a final conclusion about the
increase of soil carbon stock in grey alder stands can be drawn only after the third of fourth
round of measurements.

Results of the study demonstrate that grey alder stands on abandoned farmlands
ought to be considered as ecosystems, fixing carbon and nitrogen. Considerable increase of
N_, in A horizon and the increase of C,, are found at 0..100 cm depth. Significant
level of uncertainty should be noted for both indicators. In the light of climate change
mitigation the most important conclusion is that grey alder stands on abandoned farmlands
ought to be treated as carbon and nitrogen sinks rather than sources of it.

Key words: Alnus incana (L.) Moench, soil, carbon accumulation, nitrogen fixation.

Bapayae A., Aasppmpm A, AIMAH «CuaaBa». Iloraomenune MHHePaAbHBIMH
IO0YBAMH YTAEPOAQ H a30Ta B HACAKACHHMSIX GeAON OABXM Ha €CTeCTBEHHO 06A€CEeHHBIX
CeAbCKOXO3SIMICTBEHHBIX 3€MASIX.

Pestome. Aeca ABASIOTCS OKOCHCTEMAMM, AaKKyMYAHPYIOIIUMH YIA€POA U 30T,
B cBs3M C 4yeM B KoHTekcTe Kuorckoro mporoxosa Komsennmu OOH 06 usmeHeHmsx
KAUMATa OCOOEHHO aKL|eHTHPOBAaHA pPOAb AeCa U II0YB B IIOTAOLIEHUM AMOKCHAQ
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yraepopa (COZ) u asora. Cepas oavxa (Alnus incana (L.) Moench) sBasercss opHOI
U3 IOPOA-IIMOHEPOB HA OBIBIINX, €CTECTBEHHO OOAECEHHBIX CEAbCKOXOBSICTBEHHBIX
3eMASX, KOTOpble TIO AaHHBIM AecHoro craructudeckoro yduera (ACY) saHuMarOT
314 rteic. ra. OOmas mAOmMAAb A€COB CEpOMl OABXHM HAa  CEAbCKOXO3SIHCTBEHHBIX
deMasx 3aHmMaeT 41 TeICcsd. ra, ¢ obmmM 3amacoM ApeBecuHsl 831 Teic. M. B cBOMO
ouepeab oOOIjee KOAMYECTBO IIOTAOLEHHOIO YIAEPOAA B OHMOMacce Cepoil OAbXM Ha
CeAbCKOXO3SICTBEHHBIX 3€MASIX COCTaBASIET 392 THIC. TOHH.

Cepast oabxa siBAseTcsl OBICTPODACTYINEl AMCTBEHHOH IOPOAOHL. B Teuenun
KOPOTKOTO II€PHOAQ BPEMEHH Aeca CepOH OAbXM CIIOCOOHBI IPOU3BECTH 3HAYMTEABHBIN
obbem 6uomaccel, B Tporecce poTocuHTesa B6mpas armocpeproro CO,, a B cumbuose ¢
IOYBEHHbIMA MHKPOOPTraHM3MaMH — U a30Ta. B BepXHMX CAOSX IOYBbI Ha KOPHSIX CepoOH
OABXHM OOpasylOTCSL HapOCTBl, COAepiKallde a30ToHOraomamwmux 6Gakrepmit. KopHesas
MUKOpHU3a CepOil OAbXH ObecIieunBaeT a30TOM He TOABKO CAMOIO AepeBO, HO U oboramaer
[IOYBy  a30THBIMH  COEAMHEHHUSIMH. /ANCTBeHHbBII OIlaA M  OMepTBeBIIME  KOPHH
Cepoil OABXH OOpPasyIOT AOIOAHHMTEABHBINl 3aIlaC OPTraHMYECKUX BEIIECTB B CAOE HEXUBOM
IIOACTHAKU A€Ca.

B AaHHOM HCCACAOBAaHMM U3YYeHbl H3MEHEHHS COACP)KAHUS YTAEPOAQ M a30Ta,
mpoucxopusmme B mouse ¢ 2005 mo 2009 roppl B Aecax cepodl OABXHM Pa3AMYHOTO
BO3pacTa, IPOM3PACTAOMNX HA  €CTECTBEHHO  OOAECEHHBIX  CEABCKOXOBSICTBEHHBIX
3eMAsIX. B HMccAeAOBaHMH He yuTeHBI M3MEHEHHS COAEP)KAHHS a30Ta M YTAepOAA B ACCHOMH
IOACTHAKEe. B pesyabraTe IIpOBeAGHHBIX QAHAAM30B YCTAaHOBAGHO, 4YTO COAEp)KaHHE
a30Ta B MHHEPAAbHBIX IouBax Ha raybuse 0..10 cm yBeamunmaocs Ha 0,9 #0,5 r xr' uam
0,9 £ 0,4 r N ra', a copepxanue yraepopa B mouBeHHoM caoe 0..100 cM — Bo3pocao Ha
10,1 £ 34 v C ra’', Te. B cpeaeM Ha 1 ra - 2,5 ToHHB B roa. Uro6sI OLeHHUTH
HACKOABKO  IIOAYYEHHbIE  AAHHbBIE  XapaKTepU3YIOT  YCTOHUUBYIO  TEHAGHIIMIO  HAH
BpeMeHHOe sIBACHHE, HAM OODBACHUMBI pPasOpOCOM AQHHDBIX, CBSI3aHHBIM C H30PaHHBIM
METOAOM IIOAyYeHHs Ipo6, Tpebyercss mNpoBecTH IO KpailHell Mepe eIje OAMH
LKA M3MePEHHUH.

Katouesvie crosa: cepas oavxa, Alnus incana, MuHepaAbHbBIE ITOYBBL, IIOTAOILIEHHE
YTAEpPOAQ M a30Ta.

(SEG) koncentraciju atmosféra, lai novérstu

Ievads bistamu antropogénu iejauk$anos ar klimatu

Latvija uznémusies pildit saistitajos procesos. Atbilstosi Konvencijas
starptautiskas  saistibas, parakstot ANO 1997. gada 11. decembra Kioto protokolam,
Visparéjo konvenciju par klimata parmainam ko Latvija parakstija 1998. gada un LR Saeima
1992. g. Riodeaneiro un ratificéjot to ratificéja 2002. gadi, Latvijai individuali
LR  Saeima 1995. gada. Konvencijas vai sadarbiba ar citam valstim japanak, lai
mérkis — samazinat siltumnicefekta gazu antropogénie tieSsie SEG izme$i laika posma
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no 2008. lidz 2012. gadam samazinatos par
8%, salidzinot ar 1990. gada limeni (LR
Vides ministrija, 2010). Apzinoties mezu, ka
oglekli un slapekli akumuléjosu ekosistému,
ipaSo lomu, liela uzmaniba tiek veltita
oglekla dioksida (CO,) un slapekla savieno-
jumu piesaistes un akumulacijas atruma
izpétei meza ekosistémas, kur butiska
nozime ir ari meza augsném.

Pasaulé mezi aizpem ap 4 mld. ha
vai 30% no sauszemes teritorijas. Péc veikto
pétijumu datiem Eiropas mérena klimata
josla katrs hektars meza uzkraj ap 110 t
organiska oglekla (Corg), savukart apmeéram
65 t C  no $i daudzuma uzkrdjas mezu
augsnés (Daugaviete et al, 2008). Pasaules
méroga augsnés kopuma ir aptuveni
divas reizes vairak oglekla neka atmosféra un
tris reizes vairak — neka visa augu biomasa.
Eiropas augsnes ir milziga oglekla kratuve, kas
satur aptuveni 75 mld. t C, - Tomér jaatzime,
ka, vienlaicigi ar CO, piesaistidanu, augsné
notiek ari pretéjs process — organiskajam
vielam sadaloties, atmosféra izdalas CO,
(Eiropas Kopiena, 2009). Kopéjo slapekla
(Nkop}) daudzumu meza augsnés galvenokart
nosaka audzes sugu

sastavs, augsnes

substrats un atmosféras slapekla
piesirpojums (Vanmechelen et al, 1997;
Laivins et al., 1993; Bardule et al., 2009).

Meza

(MSI) dati liecina, ka Latvija apmeZojusos

statistiskas inventarizacijas

lauksaimniecibas zemju platiba ir
314 tikst. ha (parauglaukumi, kas atbilst
62. un 64. zemes izmanto$anas kategorijai —
mezs lauksaimniecibas zemé ar biezumu
>1000 koku ha' un aizaugusi lauksaim-
niecibas zeme ar biezumu <1000 koku ha),

no kuriem 212 tikst. ha noteikta ari valdosa

929

suga. Platibas novértésanas kladas robeza ir
+2,52%. Baltalksna (Alnus incana (L.)
Moench) audzes aiznem 41 tikst. ha
aizaugu$o lauksaimniecibas zemju ar kopéjo
stumbra kraju 831 takst. m’

m’. Kopgjais
saknu biomasa

virszemes un saistitais
ogleklis baltalk$nu audzés lauksaimniecibas
zemés, aprékiniem Nacionala
SEG inventarizacijas  zinojuma
koeficientus (1), ir 392 tikst. t.
C,,=V-1,3-05-132.05, kur (1)
Corg_ — kokaugu biomasas piesaistitais ogleklis,
15

V - stumbra tilpums, m?;

izmantojot
lietotos

1,3 — koeficients parrékinam uz virszemes
kraju;

0,5 — koeficients parrékinam uz virszemes
biomasu;

1,32 — koeficients parrékinam uz kopéjo
virszemes un saknu biomasu;

0,5 — koeficients parrékinam uz oglekla
daudzumu (Penman et al., 2003).

Baltalksnis Latvija ir otra izplatitaka
lapu koku suga - atbilstosi MSI datiem,
baltalk$nu mezaudzes aiznem 283 tukst. ha
vai 9% no kopéjas mezu platibas. Praktiski

tas  visas  uzskatamas par  dabiskas
izcelsmes audzém, no kuram liela dala
veidojusies, aizaugot lauksaimniecibas

zemém (Lieping, Liepins, 2009; Indriksons,
2006). Baltalksnis ir atraudziga lapu koku
suga, kam raksturiga intensiva fotosintéze
un CO, piesaiste kokaugu biomasai un
augsnei. Baltalk$pa lomu meZa ekosistémas
nosaka ta spéja uzlabot augsnes ipasibas

(Liepa,  Gaitnieks, 2002). Labveéligos
augdanas apstaklos Dbaltalk$nu mezaudzes
aktivi piesaista atmosféras slapekli, jo

augsnes virskarta uz koku sakném veidojas
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gumini ar slapekli saistos$am baktérijam
1999; 2006).

Baltalk$nu saknu mikoriza ne tikai apgada

(Johansson, Indriksons,
ar slapekli augo$os kokus, bet ari bagatina
augsni ar slapekla savienojumiem, kas bus
izmantojami nakamajos meZa apsaimnie-
kosanas ciklos, kad baltalkspa
notiks dabiskas sukcesijas cela vai veicot

aizstasana

maksligo meZa atjauno$anu. Jaatzimé, ka
lapu nobiras un atmirusas saknes baltalksnu
audzés veido papildus organisko vielu
krajjumus nedzivaja zemsegdi un

(Johansson, 1999).

augsne

Materiali un metodes
Pétjjuma ietvaros noteiktas Corg' un
Nkop.
perioda

satura izmainas augsné 4 gadu ilga
(2005.-2009. g.g.)
lauksaimniecibas zemés 24 dazada vecuma

apmezojusas

baltalk$nu audzés Tukuma un Bauskas rajona.
Ierikoto parauglaukumu raksturojums dots
1. tabula. Lai izslégtu saimnieciskas darbibas
ietekmes  efektu,
ieklautas ~ mezaudzes,

rezultitu  analizé nav

kur

pétijumu
perioda veikta mezizstrade.

1. tabula, Table 1

Baltalk$nu mezaudzu raksturojums
Characteristic of grey alder stands

Objekta Gads / Year
geografiskas 2005 2009
koordinates = =
; Skérslau- Skérslau-
Geo hic > . > .
coorgir;'zl;tés D, ,cm I—II_:; I;:t kums, m* | Kraja, m* | D, ,, cm I—II_Z I;:t kums, m* | Kraja, m*
bi DBH, cm gty Basal | Stock, m* | DBH, cm 8 Basal | Stock, m®
of object m P m 2
area, m area, m
iggfggiﬁ 10,3 13,7 36,6 253 10,9 15,6 392 298
i;gfg?ggg 11,3 14,1 18,38 130 12,0 15,3 21,3 155
i;g-g%ggig 12,1 13,5 24,0 166 13,1 15,2 26,4 193
i;%g;i% 10,5 12,7 27,9 182 11,8 142 31,0 215
igggggggg 10,8 12,7 23,9 156 12,4 14,9 26,6 194
LT 6a 838 13,6 69 7,6 9,9 19,4 105
i;g'g%ggg 9,4 12,0 288 177 103 13,4 32,3 211
i;g'ggggg 7,8 12,6 31,8 207 8,7 13,8 35,8 248
igg'ggg‘;gg 9,5 12,9 32,1 209 9,7 14,0 33,1 229
LIOTUSCT | 182 19,5 33,9 304 19,5 21,3 34,6 325
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1. tabula (nobeigums), Table 10 (conclusion)

Objekta Gads / Year
geografiskas 2005 2009
koordinates
: z . kérslau-
) Skérslau ' Sk =
Compptc | b vom | g it K| Do | ||
bi DBH, cm St Basal | Stock, m® | DBH, cm &t Basal | Stock, m®
of object m 2 B 2
area, m area, m
7 56.826967 g 79 286 129 59 102 37,7 204
A22755717 | g ’ ’ ' ’
7 56.842250
Ao | 68 oA 290 7 56 1o 00 .
}z\;gﬁgﬁg 12,4 17,3 26,7 213 13,4 182 31,0 260
Adibsoso | 6 95 268 145 73 4| 316 181
o I N N N
T A O SV T I Y
ssoomo 1 | g | s | o | | me | o |
Xivc:f;;e 95 12,3 24,6 163 11,0 14,2 30,3 211
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Augsnes paraugi nemti no

raksturigakajiem  mineralaug§nu  genétis-
kajiem horizontiem 0..100 cm dziluma,
izrokot 1 m dzilu profilbedri. Augsnes
profilbedru raksanai 200S. gada izraudzitas
vietas uz Z no parauglaukuma centra -
arpus teritorijas, kur veikta koku uzméri-
Sana -, lai novérstu
ievak$anas ietekmi uz
gaitu. 2009. gada
15..20 m attaluma no pirmas bedres A
Profilbedru
precizétas atbilstosi mikroreljefam: profil-
bedres

mikroreljefu, atstatu no lielakajiem kokiem

augsnes
koku
profilbedres

paraugu
augSanas
ierikotas
vietas

virziena. atrasanas

ierikotas  platibas ar  lidzenu
un izteiktiem reljefa pazeminajumiem un

paaugstinajumiem. Paraugu nemsanai
sagatavota profilbedres siena, kas vérsta uz
parauglaukuma centru.

Vispirms profilbedré 4 atkartojumos
ar 100

blivuma noteik§anai, péc tam no katra

cm® cilindriem pemti paraugi
genétiska augsnes horizonta nemti atbilstosi
0,5 kg dabiski mitras

kimiskajam analizém. Paraugi ievakti visa

augsnes paraugi
genétiska horizonta biezuma, uz zimites
noradot precizas parauga nemsanas dziluma
robezas, ka ari parauglaukuma numuru
un parauga npemsanas datumu. Augsnes
paraugi 200S. un 2009. g.g. ievakti no maija
sakuma lidz jalija satkumam — 2 ménesu laika.

Augsnes paraugi sagatavoti
fizikali ~ kimiskajam  analizém  atbilstosi
LVS ISO 11464 standartam LVMI “Silava”
Meza vides laboratorija. Paraugu piesar-
noSanas novérSanai  augsnes  materialu
prieksapstrade veikta atseviska telpa. Paraugi
vienmeériga slani izklati uz papira paplatém
un zavéti istabas temperatara. Péc sves-

kermenu (stikla gabali, akmeni, koku
saknes) atdaliSanas kimiskajam analizém
atsijatas augsnes dalinas, kam diametrs

mazaks par 2 mm (LVS ISO 11464, 2005).

Augsnes blivums noteikts atbilstosi
ISO 11272 standartam. Augsnes blivums
ir attieciba starp absoluti sausas augsnes
masu un svaigi ievakta parauga, ar nesa-
jauktu struktaru, tilpumu; attiecigi, blivuma
noteik§anai ar cilindriem ievaktie paraugi
izzavéti lidz absolati sausam stavoklim 105 °C
temperatira un nosvérti. Aprékinos izman-
tots vidéjais raditajs (LVS ISO 11272: 1998,
1999).

Kopéja oglekla (C, ) daudzuma
noteik$anai izmantots oglekla element-
analizators LECO CR-12 (LECO, 1987; ICP
Forests Manual IIIa, 2006). C,, daudzuma
aprékinasanai ar Eijkelkamp kalcimetru
noteikts ari karbonatu (C,_ ) saturs augsné,
paraugiem pievienojot 20% salsskabi (HCI),
atbilstosi LVS ISO 10693 standartam
(LVS ISO 10693, 1999). C,  daudzums
aprékinats, no Crop atskaitot karbonatu
sastava eso$o oglekli (ICP Forests Manual

I11a, 2006).

Nkop' daudzums augsné noteikts,
izmantojot modificétu  Kjeldala metodi,
atbilsto$i standartam LVS ISO 11261

(LVS ISO 11261, 2002). Augsnes kimiskas
analizes veiktas LVMI “Silava” Meza vides
laboratorija.

Konkrétais C un N, daudzums katra
augsnes horizonta aprékinats, izmantojot
formulu (2), kur ietverta attieciga elementa
koncentracija, augsnes horizonta biezums un
blivums (Penman et al., 2003). N,,, piesaiste
aprékinata augsnes virskarta - mineralaja
tradvielu akumulacijas horizonta 0..10 cm
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bieza slani un dzilakaja augsnes slani

80...100 cm dziluma. Kimisko elementu satura

aprékinu formulas visparigais pieraksts:

A=B-C.D.0,01, kur (2)

A - oglekla vai kopéja slapekla daudzums

1 ha platiba attiecigaja augsnes horizonta,

tha';

B - 1 m? augsnes horizonta tilpums, L;

C - attieciga horizonta augsnes blivums,

kg L;

D - oglekla vai kopéja slapekla koncentra-

cija attiecigaja augsnes slani, gkg’;

0,01 — mérvienibu parrékina koeficients.
Augsnes horizonta tilpums B (L m?)

aprékinats, izmantojot horizonta biezuma

mérijuma datus (3):

B=E.10, kur

E - augsnes horizonta biezums, cm;

(3)

10 — mérvienibu parrékina koeficients.
Tada veida aprekinats N, , C
C,,, daudzums dazados augsnes horizontos.

org’ Ckop. un

Péc tam konkréta oglekla daudzums visos

augsnes slanos summéts, iegastot kopéjo

Ckop) C,, un CorgA daudzumu 0...100 cm bieza
datu

un C  (visa
Ol'g.

augsnes  slani.  Veicot statistisko

apstradi, novértéts Ckop', C..
slana biezuma), ka ari N, (atseviski mine-
ralaja tradvielu akumulacijas slani 0..10 cm
un 80..100 cm dziluma) daudzuma izmainu
(2005. un 2009. gg.

ievéktajés) paraugu sérijas.

batiskums abas

Novertéjot oglekla un slapekla piesaisti
(izmainas, kas notikusas 4 gadu pétijumu
perioda), aprékina izmantoti tikai tie analizu
kas
intervala: attiecigi, ja kada augsnes horizonta
Ckop.’ Ckarb.’ Corg, vai Nkop
izmainas  parsniedza 3
dati

rezultati, ietilpst 3 standartnovirzu

daudzums vai ta
standartnovirzu
rezultatu

intervalu, $ie turpmakaja

analizé netika izmantoti.

Rezultati un diskusija

Igaunija veiktajos pétijumos
noskaidrots, ka jau pirmo piecu gadu laika
péc  baltalkspu  plantacijas  ieriko$anas
lauksaimniecibas augsné mainas
makroelementu, tai skaita Nkop', saturs
augsnes  virsgja slani. Nkop. daudzums

0..20 cm augsnes slani baltalk$nu jaunaudzés
4 gadu perioda palielinas par 0,1 g kg’
(Uri et al, 2002). ASV veikta pétijuma
baltalk$nu
apméram 6

audzés mitrzemés konstatéta

intensivaka N,

reizes
kop.

akumulé$anas augsné neka mitrzemés, kur
dominé citas koku sugas. Salidzinot dazadas
ar kokaugiem apaugusas mitrzemes, ari
gruntsideni konstatétda N, koncentracija ir
3..4 reizes lielaka vietas, kur aug baltalk$nu
audzes (Kiernan et al., 2003).

Latvija veiktaja pétijuma konstatéts
buatisks
pieaugums (p = 0,03) tikai mineralaja trid-
(4)

daudzums

kopéja slapekla daudzuma

vielu akumulacijas horizonta.
Vidéjais N,
perioda sakuma (200S. g.) A horizonta
baltalk$nu audzés bija 3,1 £0,4 g N kg' jeb
3,5 £0,4 t N ha' 0...10 cm bieza augsnes slani.
(2009. g)
vidgjais N, ~ daudzums A horizontd bija
4,0 +0,6 g N kg' jeb 44 £0,5 t N ha'
0..10 cm bieza augsnes slani. Tatad 4 gadu

pétijumu

Pétijumu  perioda

beigas

laika A horizonta N, daudzums palielindjies
par 0,9 0,5 g N kg' jeb 0,9 £0,4 t N ha'
0..10 cm bieza augsnes slani, t.i., baltalk$nu
audzés A horizonta gada uzkrajas vidéji
0,2 g N kg" jeb 0,2 t N ha” 0..10 cm bieza
augsnes
BioSoil

slani.  Demonstracijas

projekta

ietvaros noteiktais vidéjais N,
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daudzums Latvijas mezu mineralaugsnés
0..10 cm dziluma ir 2,7 +0,6 g N kg, kas ir
nedaudz mazak neka vidéji dazada vecuma
baltalksnu audzés A horizonta (Bardule et al.,
2009). Saskana ar pétijumu rezultatiem N,
daudzumu un ta akumulé$anas intensitati
augsné liela mérda nosaka baltalk$nu bieziba
(Kiernan et al, 2003). Pétijjuma ietvaros,
salidzinot Dbaltalk$na gkérslavkumu un ta
Ny
batiska korelacija netika konstatéta, tomer

izmainas ar daudzuma izmainam,

janem véra, ka parauglaukumu skaits dazadas

biezibas audzu reprezenté$anai pétijuma

bija nepietiekams.
Igaunija veiktajos pétijumos noteikts,

ka jaunaudzés ar baltalk$nu nobiram augsné
nonak ap 145 kg N ha'! (Uri et al, 2002).

ASV  veiktajos pétljumos konstatéts, ka
baltalk$épu  nobiras nodrosina  slapekla
daudzuma  pieaugumu  augsné  par

0..30 kg ha' gada, atkariba no audzes
biezuma un aug$anas apstakliem (Kiernan
et al., 2003).

Masu pétijuma konstatéts, ka NkopA
daudzums mineralaugsnés varié ka funkcija
no C_ satura. Sakariba starp C,, un N
daudzumu dazada vecuma baltalk$pu audzu
A horizonta 200S. un 2009. gada paradita
1. attéld; attiecigie determinacijas koeficienti

ir R2= 0,63 un R* = 0,66.

200S. g.
6,0 y=0,0587x + 0,5793
50 R =0,6346 R
:_\b‘o 4,0 * '/’/
%0 3,0 )’/’;/ . * .
& .
Z 20 0‘/
1,0 *
0,0
10 20 30 40 50 60 70
Corg! g kgrl
2009. g.
80 y =0,0821x + 0,3559
2l
R?=0,6593 *
- 6,0
iy . '
240 -
a *
E e T
Z 20 P
0,0
10 20 30 40 50 60 70 80
Cor g kg™

1. attéls. Sakariba starp kopéja slapekla un organiska oglekla daudzumu mineralaugsnu

A horizonta dazada vecuma baltalk$na audzés

Figure 1. Relationship between the total nitrogen and organic carbon content in mineral soil

A horizon in the different age grey alder stands.

104



A. Bardule, A. Lazdin3

Pétijuma ietvaros aprékinata C/N
attieciba A horizonta 200S. gada bijusi
15, savukart 2009. g. — 12. C/N attiecibas
samazinasanas

atmosféras N,

asimilaciju baltalk$nu rizosfera. Sada paradiba

saistita ar

konstatéta ari citu autoru darbos (Sourkova
et al, 200S). Sakariba starp Corg‘ un N,
daudzuma izmainam 4 gadu perioda
dazada vecuma baltalkénu audzés A hori-
zonta paradita 2. attéla; korelacijas koeficients
r=0,51.

Vidéjais Ckop! C..

augsné un ta izmaipas pétjjumu perioda

un C saturs
Ol'g,

tabula. dazadu

oglekla formu satura izmainas, konstatéts, ka

paraditas 2. Novértéjot
butiski atskiriga ir Cpp un C koncentra-
cija 200S. un 2009. gada (p = 0,00), savukart
C,, daudzuma izmainas augsné 4 gadu
laika nav bijusas batiskas (p > 0,05).
Ceop daudzums augsné vidéji 0..100 cm
dziluma 4 gadu laika vidéji pieaudzis par
1,7+0,5 g Ckg', C - par 0,9 £0,3 g Ckg".
Tatad C,_ =~ daudzuma izmainas galvenokart
skaidrojamas ar Corg‘ daudzuma izmainam
augsne.

y=0,0633x + 0,1828

3,0 R? = 0,2646

20 40 60

Nigps t ha

2. attéls. Sakariba starp kopéja slapekla un organiska oglekla daudzuma izmainam
mineralaug$nu A horizonta 4 gadu pétijumu perioda dazada vecuma baltalk$nu audzés.

Figure 2. Relationship between the variations in total nitrogen and organic carbon content in 4 years
research period in mineral soil A horizon in the different age grey alder stands.

2. tabula, Table 2

Cop? Crun, un € saturs augsnés pétijumu perioda sakuma un beigas

kop!

Content of C.oCo and C  in soils in the beginning and end of the research period

C gkg'
Gads Augsnes virskarta (A horizonts) Augsnes dzilakie horizonti (60...100 cm)
Year Soil surface (A horizon) Deeper soil horizons (60...100 cm)
kop. Ckarlm org. Ck_op Ckarh org.
2005. 43,6£52 0,7 +0,7 42,9454 | 176+19 | 129+17 48+0,6
2009. 45,1+£5,2 0,7+0,7 44,4 £ 5,4 19,4+£19 143+1,9 51+0,5
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Parrékinot oglekla daudzumu uz
platibas vienibu, konstatéts, ka 2005. gada
0..100 cm augsnes slani C,_ = vidéji bijis
350 39 t C ha'!, taja skaita C_,

141 £24 t C ha' un C,, — 208 £28t C ha'.
2009. gada 0..100 cm augsnes slani C,_
vidéji bijis 377 +40 t C ha' taja skaita C_, -
155 #25 un C - 221 #25 t C ha™. Cetros
gados Coe daudzums augsné palielingjies
vid&ji par 10,1 +3,4 t C ha'. Iegutie dati ir
ar lielu vidéjo aritmétisko standartkladu,
kas liecina par ievérojamu datu izkliedi,
tadé]  galigie par  oglekla

piesaisti augsnei bus izdarami tikai péc

secinajumi

tres$a vai ceturta uzmeérisanas cikla.

Demonstracijas ~ projekta  BioSoil
ietvaros noteiktais vidéjais Co daudzums
Latvijas mezu mineralaugsnés 0..80 cm
dziluma ir 195 t C ha'! (Lazding, 2008; Bardule
et al, 2009). Meza augsnu inventarizacijas
pétijumos Norvégija konstatétais vidéjais
Corg daudzums mineralaugsnés 0..100 cm

Tas liecina, ka C_ daudzums baltalksnu
audzés batiski neat$kiras no meza zemju
vidéjiem raditajiem.

Salidzinot organiska oglekla piesaisti
augsnei un stumbra koksnes krajas izmainas
baltalk$pu
konstatétas; linearas regresijas determinacijas
koeficients R?ir 0,001 (3. attéls).

Pétijuma

audzés,  kopsakaribas

nav

perioda konstatétas

organiska  oglekla daudzuma  izmainas
augsné pielidzinamas 10 3,4 m® koksnes
biomasas pieaugumam gada, kas ir augsts
raditajs, salidzinot ar Latvijas mezu vidéjiem
krajas pieauguma datiem. Taja pasa laika
stumbra koksnes krajas pieaugums bijis
vidéji 47 £S5 m® vai 11,8 m? gada. Izmantojot
stumbra koksnes krajas pieauguma datus
un SEG inventarizacijas parskata parrékinu
koeficientus, secinats, ka pétijuma perioda
biomasa akumuléjusi attiecigi 20 t C jeb
St Cha' gada.

Oglekla piesaistes augsnei dinamikas

dziluma ir 140 t C ha' (De Wit et al,, 2006). monitoringa  metodi, veicot regularus

60,0 =0, '

-3 ¢ R® = 0,0012

S 2 400 . . =4

g 2 . .

£ 8 200

o ~

s § 00 ¢ e ? ¢ .

g ¢

154 *

s é. 20,0 0 20 40 60 80 100 120

5 g A

O g
40,0

Krajas pieaugums, m’

. 3
Timber volume, m

3. attéls. Augsnes organiska oglekla daudzuma un koksnes krajas izmainu salidzinajums

baltalk$nu audzés 4 gadu pétijuma perioda.

Figure 3. Relationship between the variations in soil organic carbon stock and the increment of timber
volume in grey alder stands in 4 year research period.
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augsnes  kvalitates mérijjumus noteiktos
dzilumos MSI parauglaukumos, pielieto
vairakas Eiropas valstis, pieméram,

Somija un Zviedrija (Pipatti, 2009; SEPA,
2009). Ari tur iegitie rezultati liecina par

izkliedi - izmainu vidéja
standartklada ir lidz 90%,
tomér metode parada kopé&jo tendenci -

augstu datu
aritmétiska

daudzums

svarigakais ir nodemonstrét, ka oglekla
daudzums augsné nesamazinas, t.i, meza
augsnes nav oglekla emisiju avots, kas
$aja darba ari pieradits. Faktiskas oglekla
piesaistes augsnei novértéSanai nepiecieSams
ilgaks  laiks, un aug$nu  monitorings
izdarams, ievacot augsnes paraugus noteiktos

dzilumos, ka tas MSI parauglaukumos

vai  oglekla augsné pieaug notiek Zviedrija, Somija un citas Eiropas
vai samazinas. Kioto protokola konteksta valstis.
Secinajumi

1. Baltalk$nu (Alnus incana (L.) Moench) audzes aizaugusajas lauksaimniecibas

zemés ir oglekli un slapekli akumuléjosas ekosistémas. Pétljumu rezultata

konstatéts, ka augsne baltalksnu audzés $ajas platibas nav oglekla emisiju avots,
bet gan nodrosina ta piesaisti.

2. Cetru gadu pétijumu perioda konstatéts batisks N daudzuma pieaugums

mineralaugnu A horizonta (p = 0,03). Videéjais N, daudéﬁrns A horizonta pétijumu
perioda siakumai bija 3,1 #0,4 g N kg' jeb 3,5 £0,4 t N ha', bet perioda beigas —
4,0 0,6 g N kg' jeb 4,4 £0,5 t N ha', kas ir ievérojami vairak neka Latvijas meza
augsnés BioSoil projekta ietvaros konstatétais 0..10 cm dziluma (2,7 £0,6 g N kg').
Pétijumu perioda A horizonta novérota kopéja slapekla daudzuma palielinasanas
par 0,9 £0,5 g N kg jeb 0,9 0,4 t N ha™.

3. Petijuma konstatéts batisks C_—~ daudzuma pieaugums 0..100 cm dzila augsnes slani
baltalk$pu audzés (p = 0,00). Cetru gadu laika augsné akumulétais ogleklis atbilst
10,1 £3,4 t C ha, tomér korektaku datu ieguvei nepiecieSams vismaz vél viens uzmeéri-

jumu cikls.
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