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1. Darba visparejs raksturojums
1.1. Temas aktualitate

MeZa nozare Latvija uzskatama par vienu no galvenajam tautsaimniecibas
nozarém, kuras devums valsts iek§zemes kopprodukta ir 10-14 %. MeZa atjaunoSanas
procesa izzipa un audzeéSanas panémieni augstvértiga, kvalitativa un vitala meza
izveidoSanai veido bazi nakotnes meza prognozém, kas savukart izmantojamas Si
briza meza resursu pieejamibas vertésanai.

MeZa atjaunoSana ir svarigi izprast ekologiskas likumsakaribas un tas
izmantot, sasp&l&joties ar dabu, nevis tergjot lidzek]us un energiju, darbojoties pret
dabas diktctajiem procesiem. Lapu koku meza dabiska atjaunoSanas Latvijas
Klimatiskajos apstaklos ir nenovérSams process visas atklatajas platibas, iznemot
purvus; savukart lapu koku koksnes resursi ienem nozimigu vietu Latvijas
mezsaimnieciba. Lapu koku mezu dabiska atjaunoSana un to augSanas petijumi
Latvija vairakus gadu desmitus netika veikti.

Divdesmit pirmaja gadsimta par meza galveno raditaju uzskatama augoSa
meza uzkrata kraja — no tas daudzuma, kvalitates un vitalitates ir atvasinamas
mezsaimniecibas valstu perspektivas nodroSinat nenoplicinoSu un nepartrauktu
attistibu.  Lidztekus audzeés uzkratajai  krajai, nenoliedzami batiska ir
mezsaimniecibas efektivitate. Mezsaimniecibas efektivitates joma svariga nozime ir
tieSi sakotngjam mezaudzu izveidoSanas izmaksam. lesp&jamas divas pieejas:
izveidot mezaudzi sgjot vai stadot, vai nodrosSinat saimnieciski vélamo ekosistemu,
Izmantojot meza dabiskas atjaunosanas gaitu.

Promocijas darba izstrades sakuma — 1995. gada jeb neilgu laiku péc
Latvijas valstiskas neatkaribas atjaunoSanas — Latvija bija salidzinoSi negativas
prognozes par lapu koku mezu perspektivam, ka ari mezsaimniecibas specialistu
aprindas valdija nezipa par lapu koku dabiskas atjaunoSanas gaitu un iespgjam to
aprakstit un ieklaut normativaja vide. Lapu koku audzu trakums dalgji bija saistits ar
padomju laikos domingjoso viedokli par skuju koku koksnes perspektivam, uz ka tika
balstita kokapstrade. Tomer Iidz ar neatkarigas valsts izveidoSanu tika intensificéta
art uz lapu koku koksnes resursiem balstita kokrapnieciba, galvenokart saistiba ar
finiera un saplakSpa razoSanas attistibu. Galvenais tirgus spélétajs — akciju sabiedriba
“’Latvijas Finieris’” - ar1 Sobrid uztur nepartrauktu pieprasijumu péc bérza koksnes.

Devindesmito gadu beigas Latvija meza atjaunoSanas reglamentos domingja
tris pakapju meza atjaunosanas kontrole: tehniska pienemsSana, atestacija un
parskaitiSana ar mezu apklata zeme. St shema bija pilniba piemerota meza maksligas
atjaunoSanas procesa administreSanai, bet lapu koku dabiskas atjaunoSanas gaitas
kontrolei nedarbojas. Pieméram, apSu un baltalk$nu dabiska atjaunoSanas notiek ]oti
strauji, pat otraja gada pec vecas kokaudzes nocirSanas dabiski atjaunojusas audzes
augstums nereti parsniedz 1-2 m, kade] nav nepiecieSama ne jaunaudzes tehniska
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pienemS$ana, ne atestacija. Taja paSa laika, sekojot tirgus tendencem, atseviSku lapu
koku sugu (apse, baltalksnis) var tikt uzskatitas par mazak perspektivam, rosinot
mezkopjus censties izveidot kvalitativakas, tautsaimnieciski vertigaku sugu (priede,
egle, berzs, melnalksnis, cietie lapu koki) mezaudzes.

Latvijas valsts 2004. gada nolema uzsakt Latvijas meza resursu statistisko
Inventarizaciju. Meza statistiska inventarizacija, kuru veic Latvijas Valsts
mezzinatnes institats “’Silava’’, nodroSina ne tikai neatkarigu un precizu informaciju
par Latvijas meza resursiem, bet ari izveido liela apjoma parauglaukumu (PL) datu
bazi ar kokaudzu struktiiras elementiem.

Promocijas darba autors darbu pie lapu koku dabiskas atjaunoSanas
dinamikas pétijjumiem uzsaka péc LLU Meza fakultates beigSanas 1995. gada,
stradajot Latvijas Valsts mezzinatnes institata *’Silava’” (LVMI Silava) meza nozares
pasatita projekta ‘’Nepabeigto dabiski atjaunojamo lapu koku apmezojumu kopSanas
modelu izstrade’’ izpildé. Darba uzdevums bija noskaidrot dabiskas atjaunoSanas
gaitu, tas dinamiku, ka ar1 raksturot augligo mezu tipologisko struktiru saistiba ar
dabiskas atjaunoSanas procesu un dzivas zemsedzes floristisko sastavu. 1998. gada
darba autoru uzaicinaja piedalities konkursa uz Valsts meza dienesta (VMD) Meza
atjaunoSanas un kopsSanas sektora vaditaja vietu, dodot iesp&ju pétnieciskaja darba
legutas atzinas realizét Latvijas valsts mezsaimniecibas praksé. Pec VMD
reorganizacijas 1999. gada nogalé promocijas darba autoru uzaicinaja turpinat
iesakto darbu jaunizveidotas valsts akciju sabiedribas *’Latvijas valsts mezi’’
centralaja administracija mezkopibas specialista amata. 2004. gada, Latvija uzsakot
meza statistisko inventarizaciju, LVMI Silava uzaicinaja promocijas darba autoru
Klat par S1 Latvija pirmreizgéja projekta vaditaju. Promocijas darba autors centies
apvienot galvenas iegutas un aprob&tas atzinas, darot iepriekS mingtos darbus.

1.2. Petfjuma merkis
Promocijas darba vispargjais mérkis ir apzinat lapu koku jaunaudzu stavokli
Latvija un sagatavot pamatojumu to racionalai apsaimniekoS$anai. Lai sashiegtu
vispargjo merki, promocijas darba izvirziti vairaki specifiskie merki: noskaidrot lapu
koku meza dabiskas atjaunoSanas gaitu un jaunaudzu lomu meza paSsaglabasanas
procesa, ka art statistiski ticami aprekinat koksnes apjomu izplatitako lapu koku sugu
meZos.

1.3. Promocijas darba uzdevumi

1. Noskaidrot lapu koku audzu koksnes resursu apjomu un dabiski atjaunoto
jaunaudzu stavokli Latvija.

2. Noskaidrot lidz 10 gadus vecu dabiski atjaunotu lapu koku jaunaudzu
tipologiskas atSkiribas augligajos mezos.

3. Uz ilglaicigo noveérojumu pamata raksturot meza ekosistému atjaunosanos
un ekologisko apstaklu izmainas platos izcirtumos.

4. Noskaidrot lapu koku dabiskas atjaunoSanas dinamiku augligajos mezos.



1.4. Publikacijas

1. Zalitis P., Jansons J. (2009). Mgrktiecigi izveidoto kokaudzu struktira.
Monografija. Silava.
2. Jansons J., Licite I. (2009) Latvia. In: Tomppo, E, Gschwantner, Th.,

Lawrence, M. & McRoberts, R.E. (Eds.) National Forest Inventories - Pathways for
Common Reporting. Springer, Heidelberg Dordrecht London New York, p.341-349.

3. Libiete Z., Jansons J., Zalitis T. (2009) Latvijas skujkoku audzu
vecumstruktara un raziba. Mezzinatne, 19(52), 28. - 48.1pp.
4. Jansons J., ActinS A., Gaitnieks T. (2009) Latvijas Valsts mezzinatnes

institata ,,Silava” zinatniska darbiba un stratégiska attistiba. LLU raksti (akceptets
publiceSanai).

5. Jansons J. (1999) Par agrino sastava kopSanas cirsu izpildi valsts mezos
1998. gada un perspektivam 1999. gada. Meza dzive, 3/ 4 (268/269), 1.-3.Ipp.

6. Jansons J. (1999) KopSanas cirtes — meza audzeSanas pamatu pamats. Meza
dzive, 2 (267), 4.-6.1pp.

7. Jansons J. KopSanas cirtes un nakotnes mezaudze (1999). Lietaskoks,
4(20), 11.1pp.

8. Jansons J. Zalitis P. (1998) Dabiski atjaunojamo lapu koku apmezojumu
strukttra un kopSanas iesp&jas. Meza dzive, 4(257), 12.-15.1pp.

Q. Zalitis P., Jansons J. (1998) The transformation of forest ecosystems on
cutovers in Latvia. Baltic Forestry, 4(2), p. 2-6.

10. Zalitis P., Jansons J. (1998). lzcirtumu parpurvoSanas priezu mezos.
Mezzinatne, 8(41), 152.-166. Ipp.).

11. Jansons J. (1997). The dynamics of forest ground cover vegetation
following drainage. Baltic Forestry, 3(2), p. 26-34.

12. Jansons J. (1996). Zemsedzes floristiskais sastavs un daudzveidiba

Vesetnieku ekologiskaja stacionara péc parmitro mezu hidrotehniskas melioracijas.
Mezzinatne, 6(39), 38. 56. Ipp.

1.5. Promocijas darba struktizra un apjoms

Promocijas darba struktara ir pakartota iepriekS aprakstitajiem darba
uzdevumiem. Pirmaja nodala analizétas pieejamas zinasSanas, to analizi strukturgjot
apaksnodalas, kuras apraksta lapu koku audzu ekologisko lomu Latvija un meza
dabiskas atjaunoSanas procesu, meza kopSanu ka meza vértibas palielinaSanu, dzivas
zemsedzes ekologiju un tas nozimi mezsaimnieciba. Otraja nodala aprakstita lapu
koku mezu koksnes resursu uzskaites metodika un lapu koku mezu dabiskas
atjaunoSanas uzskaites metodika. TreSa nodalas satur piecas apakSnodalas, kuras
raksturoti izplatitako lapu koku sugu mezu koksnes resursi Latvija un veikta lapu
koku jaunaudzu stavokla analize, raksturota agrino jaunaudzu kopSanas cirsu izpilde
Latvijas valsts mezos, analizéta lapu koku jaunaudzu tipologiska struktara un loma
meza passaglabasanas procesa, ka art aprakstiti dabiski atjaunoto lapu koku
jaunaudzu sastava, struktiras un attistibas pétijumu rezultati.



Promocijas darba apjoms ir 124 lappuses; informacija apkopota 36 tabulas
un 23 attelos, izmantoti 133 literataras avoti. Darba nosleguma formul&ti 10 galvenie
secinajumi un aprakstits darba rezultatu praktiskais pielietojums.

2. Pétijumu materials un metodika
2.1. Lapu koku mezu koksnes resursu uzskaites metodika

Lai izpilditu promocijas darba 4. uzdevumu — iegutu datus par lapu koku
koksnes resursiem Latvija —, izmantota Latvijas meza statistiskas inventarizacijas
laika ieguta informacija. Meza resursu statistisko inventarizaciju Latvija promocijas
darba autora vadiba veic LVMI Silava, pamatojoties uz Ministru kabineta
delegejumu. Latvijas meza resursu statistiskas inventarizacijas dizains liela méra
balstits uz Lietuvas nacionalas meza inventarizacijas metodikas pamata (Kuliesis et
al., 2003), iepazistot un kritiski izvertgjot ari citu valstu meza resursu statistiskas
Inventarizacijas pieredzi. Sekundaro parametru aprekinos izmantoti latvieSu
mezzinatnieku izstradatie algoritmi.

Meza resursu statistisko inventarizaciju veic pec divu pakapju atlases
principa. Pirmas pakapes atlasé meza inventarizacija izveido pastavigo un pagaidu
PL tiklu. Atlasa pastavigo PL traktus ar cetriem PL katra, ka art pagaidu PL traktus ar
astoniem PL katra. Pastavigo PL traktus izvieto vienmérigi visa valsts teritorija
4x4 km attaluma vienu no otra ta, lai tie veidotu vienadsanu trijstarus (2.1. a) attels).
Katru gadu uzmera vienu piekto dalu no visiem pastavigajiem PL, nodroSinot katra
gada uzmérijumu izvietoSanu visa valsts teritorija vienmérigi. Pagaidu PL traktus
Izvieto pec 2x2 km shémas, ar merki paaugstinat ieguto rezultatu ticamibas pakapi
(2.1. b) attels).

Pastavigo PL traktos PL izvieto, grupgjot pa cetri viena trakta. PL trakta
letvaros izvieto 250x250 m liela kvadrata virsotnés, PL centru nobidot par 25 m no St
kvadrata virsotnem. Otraja atlases pakape visos atlasitajos PL atlasa uzskaites kokus,
lai novertetu augstumu, vecumu, pieaugumu, kvalitati un bojajumus. Atlases
intensitate ir 20-30 % no visiem kokiem, kuriem méra diametru. Galvenais uzskaites
elements meza resursu statistiskaja inventarizacija ir pastavigs, fikséta radiusa
uzskaites PL (2.2. attgls), kura platiba ir 500 m* (radiuss (R) plakng ir 12,62 m) un
kura uzméra kokus ar diametru 14,1 cm un vairak 1,3 m augstuma virs saknu kakla
(turpmak — 1,3 m augstuma).

PL centra nodala otru PL — 100 m? (R = 5,64 m), kur uzmgra visus kokus ar
diametru 1,3 m augstuma 6,1 cm un vairak. ST PL pirmaja ceturtdala, rékinot no Z
virziena (25 m?), uzméra visus kokus un to atvases, kuru diametrs 1,3 m augstuma ir
2,1 cm. Ja meza resursu statistiskas inventarizacijas PL konstatéta atSkiriga valsts
teritorija, ipaSuma forma, zemes lietoSanas veids, meza zemes kategorija, mezaudzes
izcelsme, meza tips, ka ar1 valdoSas sugas koku vecuma starpiba ir lielaka par 20
gadiem un meZaudzi veidojoSo sugu sastavs atSkiras par ¢etram un vairak vienibam,
PL tiek izdaliti sektori (2.2. attgls).



2.1. att. Meza statistiskas inventarizacijas pastavigo (a) un pagaidu
parauglaukumu (b) traktu izvietojuma shéma
Fig. 2.1. Diagram of the permanent (a) and temporary (b) SP clusters in
Latvian NFI

2.2. att. MeZa resursu statistiskas inventarizacijas parauglaukuma vispareja
shema (Kuliesis et al. (2009) Lietuovos nacionaline misku inventorizacija 2003-
2007. Misku iStekliai ir ju kaita).

Fig. 2.2. General outline of the Latvian NFI sample plot

Radialo pieaugumu meza elementiem, kuru vidgjais diametrs parsniedz
10 cm, nosaka ar urbumu metodi. Meza elementiem, kuru vidgjais caurmérs mazaks
par 10 cm, ikgadgjo pieaugumu nosaka ka meza elementa krajas daljjumu ar meza
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elementa vecumu. Visiem meza elementiem, kuru vidgjais diametrs 1,3 m augstuma
lielaks par 10 cm, vecumu nosaka ar urbumu metodi. Ja diametrs ir mazaks, vecumu
nosaka, arpus PL 1,3 m augstuma nocértot koku un saskaitot gadskartas. Radialo
pieaugumu nosaka ieprieksgjiem 5 un 10 gadiem. Urbtajiem kokiem p&c iespgjas
japarstav dazadi caurméri. Vispargja gadijuma pieaugumu nosaka 1-2 tievakajiem, 1-
2 resnakajiem un 2-3 videjiem meza elementa kokiem.

Péc lauka datu ievakSanas un ievadisanas informacijas sistemas, ar
promocijas darba autora izstradatu sekundaro parametru aprékina algoritmu katram
meza elementam aprekina sekundaros parametrus, veic PL aprakstu konsolidaciju un
sagatavo PL aprakstu datu bazi, uz kuras pamata veic parskatu sagatavoSanu par
meZa resursu stavokli. ST promocijas darba izstrade izmantoti dati, kas raksturo
koksnes resursus (kraja un tekoSais pieaugums) galveno lapu koku sugu (bérzs, apse,
baltalksnis) mezaudzes. Latvijas meZza zemju platibas, ka art krajas un pieauguma
variacijas novertésanai izmatoti Latvijas meza resursu statistiskas inventarizacijas
instrukcija noteiktie algoritmi.

Augstumu aprekina katram kokam péc uzskaites koku méerfjumiem,
augstumu izlidzinaSanai izmanto vienadsanu hiperbolas loku (Ozolins, 2002), kura
vienadojums ir:

D
H=H,+—, 1
° K-D+C .
kur
H, — 1,3 m un augstumliknes vienadojuma parametri atrasti ar formulam:
1 1 1
N - — .
ZDi '(Hi _113) ZDi ZHi -4,
C= 1 1 w1 @
N-SY — N = . N &
Z Di2 Z Di Z Di
Y3 S2p 3
K — H. 13 3)
N
AtseviSka stumbra tilpumu V nosaka:
a Blgh;+
v =w-hi.di=n7, (15)
kur
h. — augstums, m;



d — caurmers 1,3 m augstuma, Cm;

v,a, B, — no koku sugas atkarigi stumbra tilpiguma koeficienti (Liepa,
1996).

MeZaudZu krajas faktisko tekoSo pieaugumu Z,, aprekina ka periodisko vidgjo
vertibu pa pédejam divam piecgadem, lietojot formulu:

ZM :12732,4WGH aDﬁ|gH+(p—2[ZH (a+ﬁlg D) + ZD(¢+ﬂIg H)]’ (17)

H 10D
kur
Z,: - krajas faktiskais tekoais vidgji periodiskais pieaugums, m®-ha™- g_l;
G — meZa elementa kraSaugstuma Skerslaukums, m*-ha™;
H — meza elementa vidgjais augstums, m;
D — meza elementa vidgjais kraSaugstuma caurmers, Cm;
Z, — meZza elementa attiecigas piecgades caurméra pieaugums, MmMmM:
Z,=2iu, (18)
kur

i — meZa elementa attiecigas piecgades gadskartas vidgjais platums, mm, i
nosaka meza elementa vidéja koka diametram péc urbto koku gadskartu platumus
izIidzinosas linijas, izmantojot linearu vienadojumu;

u — mizas biezuma koeficients;
Z, — meZa elementa attiecigas piecgades augstuma pieaugums, m:
2iH (aD +b)
H = : (19)
cD +100
kur

a,b,c - augstuma augsanas gaitas koeficienti (Liepa, 1996).

2.2. Lapu koku mezu dabiskas atjaunoSanas uzskaites metodika

Lapu koku dabiskas atjaunoSanas statikas un dinamikas pétijumiem Latvijas
teritorija tika izveidoti uzskaites PL. Uzskaites PL ierikoti 8 valsts virsmezniecibu
teritorija, kas, saskana ar Latvijas teritorijas administrativo iedalijjumu, kads
pastavéja lidz 2009. gadam, atbilda Jelgavas, Ogres, Gulbenes, Jekabpils,
Daugavpils, Limbazu, Liepajas un Bauskas rajoniem (2.3. attéls). lerikotie uzskaites
PL parmériti otraja gada pec iertkosanas.
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2.3. att. Lapu koku dabiskas atjaunoSanas gaitas uzskaites parauglaukumu
izvietojums Latvijas rajonos
Fig. 2.3. SP location in administrative regions of Latvia for surveying
broadleave natural regeneration

Lapu koku dabiskas atjaunoSanas pétijuma objektu izvélei bija noteikti
sekojosi ierobezojumi:

o izcirtumos (jaunaudzes) ir pielaujama lapu koku audzeSana — tadgjadi izlase
ieklauti nogabali, kas pirms kokaudzes nocirSanas noverteti ka Vr, Gr, Vrs, Grs, LKk,
Ap, Kp, As meza tipi, turpmak saukti — augligie mezi;

o apmezojumu (jaunaudzu) vecums, kuros ierikoti PL — 2-9 gadi;

o apmezojumos (jaunaudzes) nekad nav ierikoti skuju koku stadijumi un nav
veiktas kopsanas cirtes.

Katra no 8 izveletajiem rajoniem tika atlasiti 20 dazada vecuma, ieprieks
aprakstitajam pazimém atbilstoSi izcirtumi, ikviena no tiem veicot koku uzskaiti 9
vienados aplveida PL ar kopgjo platibu 60 m?. Gar izcirtuma garakajam malam PL
izvietoti 20 m attaluma no tam, bet vidus PL — izcirtuma viduslinija. PL izvietoti 3
rindas pa trim, rindu attalums no izcirtuma gala — 1/4; 1/2; 3/4 no izcirtuma garuma.
Katra PL veikti sekojoSi merijumi:

o koku skaits pa sugam un augstuma grupam (<10 cm; 11-20 cm; 21-
50 cm; 51-100 cm; 101-200 cm; >200 cm);

o augsnes deformacija (novertgjot vizuali: 1 — vaja, 3 — stipra);

o kudras slana biezums, cm;

o zemsedzes augu vidgjais augstums, cm;

Katram izcirtumam, kura ierikoti PL, uzradits:

o izcirtuma vecums, ieskaitot cirsanas gadu;

o izcirtuma garums, platums, platiba;

o nocirstas kokaudzes sastavs;

o kokaudzes blakus izcirtumam raksturojums (1. un 2. mala).
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Katra izcirtuma 200 punktos, kas izvietoti pa uzskaites laukumu linijam
perpendikulari izcirtuma malam, veikta zemsedzes uzskaite, zemg iedurot 1,5 m garu
un 0,3cm resnu dzelzs adatu un uzskaitot augus, kuru virszemes dalas (lapas,
stumbri vai ziedi) pieskaras adatai (punktu-kvadratu metode).

levaktie dati apkopoti unificétas lauka darbu datu ieguves veidlapas, péc
tam ievaditi 1pasi datu apstradei izveidota matrica MS Excel vide. Dabiski atjaunoto
augligo mezu tipologiskas struktiiras analizei izmantota komponentu analizes
metode, kura jau iepriek§ sekmigi pielietota Latvijas meza tipologijas izstrades
procesa (byw u op ., 1977).

Lai noskaidrotu lapu koku mezaudzu lomu meza paSsaglabasanas procesa —
atkartoti parmeriti iepriekS petnieku (Aire, 1977) ierikotie objekti. Analiz&ti 200-
400 m plati izcirtumi, kas izveidojusies, izstradajot 1967. gada vejgazes Popes un
Priedaines meznieciba. Atkartoti parmeriti 1977.gada ierikotie 12 PL, 1paSi
analizejot jaunaudzu un dzivas zemsedzes struktiru izcirtumu vidid un vecajam
kokaudzém pieguloSajas izcirtumu malas.

Zemsedzes struktara ikviena no 12 PL noveértéta, nosakot atseviSku sugu
projektivo segumu. Dzivas zemsedzes struktira 1997. gada salidzinata ari ar tas
struktaru 1977. gada, augus ka augsnes mitruma indikatorus sagrup&jot 5 grupas:
psihrofiti, mezofiti, mezohigrofiti, higrofiti, higrohidrofiti. Ekologisko apstakju
izmainu raksturoSanai izmantoti Ellenberga indeksi. Novértgjot mezaudzu
transformésanas risku parmérigi platos izcirtumos, 1997. gada Latvijas rietumdala
atkartoti (pec 20 gadiem) parmériti pieci 1967. gada v&jgazu izcirtumi, kuru platums
svarstas robezas no 200 m (Popes meznieciba) Iidz 400 m (Priedaines meznieciba).
Visi objekti iertkoti augligos, parmitros, meliorétos mezos.

3. Rezultati un diskusija
3.1. Lapu koku koksnes resursi Latvija@ un jaunaudzu stavok/a analize

Saskana ar meZa statistiskas inventarizacijas pamatnostadném Latvija, meza
Inventarizacijas pamatvienibas ir noteikta radiusa traktos pa 4 (vai 8) grupéti PL,
kuru centrs tiek identificets pec ieprieks defingtam plaknes koordinatem, izmantojot
augtas precizitates GPS uztvergjus. Laika no 2004.gada lidz 2009. gadam
promocijas darba autora tiesa vadiba ir apsekoti pilnigi visi uz sauszemes esoSie PL,
parbaudot zemes lietoSanas veidu un uzmérot koksnes resursus. Kopa Latvija meza
resursu uzskaites PL skaits bija 18710 PL.

MeZa resursu statistiskas inventarizacijas veikSanai promocijas darba autora
vadiba izstradata inventarizacijas rezultatu aprékina programma Microsoft Access
vide. Péc katras lauka darbu sezonas beigam datu aprékina modulis tika uzlabots.
Programmu darbiba (izstrade) un lietoSana iedalama vairakos etapos:

o PL sektoru lizuma punktu azimutu un attalumu ievads, Skelumu
platibu nolasiSana un registracija PL veidlapas;
o datu ievada Access vide izveide atbilstoSi uzskaites veidlapas

izveidotajiem laukiem, datu ievads un ievadito datu logiska kontrole;
12



o aprékinu algoritma sagatavoSana, filtrejot datu ievadu atbilstosi
sektora numuram un meza elementam (suga, stavs, paaudze);

o aprekinu algoritms, izmantojot aprekinu veikSanas instrukciju;

o rezultatu parrekins uz 1 ha;

. algoritms audzes apraksta izveidoSanai uz atsevisku meza elementu
apraksta bazes;

o Excel vidé lietojamas kopgjas datu bazes izveide par galvenajiem
audzu parametriem;

o rezultatu ticamibas veértéjuma modela izstrade;

o Excel vidé lietojama parskatu formas sagatavoSana, ieklaujot
standartkltdas noteikSanu ikvienam vértéjamam parametram;

o datu bazes pievienoSana parskatu formai, parskatu sagatavosana.

PL sektoros iegiito audzu raditaju attiecinaSana uz Latvijas teritoriju veikta,
pieturoties pie metodikas sadala aprakstitajiem algoritmiem. Ikvienam vértejamajam
raditajam tiek izveidots datu masivs, kurS sastav no PL (sektora) platibas un
atbilstosa raditaja, izteikta uz ha. Ta ka visi PL sektori nav vienadi (vispargja
gadijuma PL platiba ir 500 m? ta¢u sektoru gadijuma ta ir mazaka), vidgjas vertibas
aprékina Sis atSkiribas tiek ievertétas. Tatad videja parametra vértiba nav vidgja
aritmetiska (vertibu summas dalfjums ar PL skaitu), bet gan vidgja sverta (platibas un
vertibas reizinajuma summas dalijums ar platitbu summu). Raditaja vertiba Latvijai
tiek iegata, reizinot vidgjo sverto PL vertibu ar strata (vértéjamo audzu kopas) PL
platibu. Strata (vertéjamo audzu kopas) platibu ha iegast, reizinot konkréto audzu PL
(sektoru) plattbu summu m? ar platibu ha, ko reprezenté viens PL, 30 reizinajumu
dalot ar 500.

Ka rezultatu ticamibas novertgjums meza resursu  statistiskas
inventarizacijas ietvaros tiek saprasts ikviena raditaja standartkltadas aprekins.
Platibas novertejuma klada raksturo iespgjas kludities platibas noteiksana, ievertgjot
konkretas platibas parstavniecibas ietekmi kopgja PL platiba. Parskatos katram
raditajam, kas raksturo vidgjo vertibu, uzradita videjas vertibas standartkluda jau
izteikta marvienibas (m, cm, m? ha™). Raditajiem, kas izteikti uz platibu (piemaram,
kraja, pieaugums), standartkluda % aprekinata, ietverot gan platibas novértéjuma
Kludu, gan raditaja novertéjuma kladu. Piem&ram, apgalvojums, ka Latvija priezu
audzes aug 1 000000 m® koksnes ar kladu 10 % nozimé, ka iespéjamas vértibas
svarstibas ir +/- 100000 m®. Informacijas lietotajam noraditas kladisanas robeZas
atlauj izveleties iegato datu pielietojuma droSibu atkariba no pielietojuma mérka.

Ta ka meza resursu statistiskas inventarizacijas laika apmekleti pilnigi visi
Latvijas sauszemes teritorija iekritoSie PL, iegata preciza informacija par kopgjo
valsts mezainumu. Saja sakara meZza resursu inventarizacijas lauka darbos tika
leviests jauns meza iedalfjums — mezs lauksaimniecibas zemg, ar to saprotot meza
kriteriju  izpildi  (vismaz 1000 vienmerigi  izvietoti  koki) acimredzama
lauksaimniecibas zeme (arpus meza savrupienes robezam). Saja darba abas nosacitas
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zemju kategorijas — mezs un mezs lauksaimniecibas zemé — apvienoti viena
kategorija — mezs, bet saglabajas iespéja atlasit datus un veikt aprékinus par katru
nosacito meza kategoriju atseviski.

Uz Latvijas meza resursu statistiskas inventarizacijas 1. cikla merjjumu
pamata iespgjams apgalvot, ka meza zemju platiba Latvija ir 3497,08 tukst. ha (+/-
23,53 tukst. ha jeb 0,67 %), kas izsakama ka 54,14 % no Latvijas teritorijas. Meza
zemju kopgja kraja Latvija ir 633,48 milj. m® (+/- 6,41 milj. m* jeb 1,01 %). MeZs
Latvija aiznem 3162,43 takst. ha (+/- 23,60 tukst. ha jeb 0,75 %) jeb 48,96 % no
Latvijas teritorijas. Meza platiba ieskaititi 136,4 tikst. ha mezi uz acimredzami
aizaugo$am lauksaimniecibas zemem ar kopgjo kraju 2,97 milj. m® (+/- 9,02 %).
Mezi uz lauksaimniecibas zemem aiznem 2,11 % no Latvijas teritorijas. Kopgja meza
kraja ar 1,05 % standartkladu ir 630,73 milj. m® (+/- 6,63 milj. m*). MeZa statistiskas
inventarizacijas mérijjumu dati parada, ka valdoSa koku suga Latvija ir priede —
priezu audzes aiznem 28,8 % no meza kopplatibas, kamér bérzu audzes — 28,2 %. No
aprekina izsledzot meza kriterijiem atbilstosas lauksaimniecibas zemes, priezu un
bérzu platiba vesturiskajas meza zemés ir attiecigi 29,82 un 27,38 % no kopgjas meza
platibas. 3.1. att. attélota izplatitako lapu koku sugu audzu vecumstruktara.

No 2004. lidz 2008. gadam veikta meza resursu statistiska inventarizacija
uzskatama par §1 darba inicialo ciklu, izveidojot slepto PL parklajumu. S darba gaita
iespejams iegut svarigu informaciju par Latvijas mezZa resursu statiku, ka ari,
izmantojot urbumu metodes, sagatavot aprékinu par ikgadéjo tekoSo pieaugumu.
Diemz&l ar Siem raditajiem ir par maz, lai vértétu meza resursu apjomu izmantosanu
— vali cértam par maz vai par daudz? Atbildes uz Siem jautajumiem sniegs 2009. gada
promocijas darba autora vadiba uzsaktais pirmais meza resursu statistiskas
inventarizacijas parmérijjumu cikls. Tomér jau Sobrid esoSo datu zina més varam
raksturot galveno lapu koku sugu (bérzs, apse melnalksnis) koksnes resursus un to
kamerali aprékinato tekoSo pieaugumu.

Bérza audzes Latvija aizpem 883,56 ha plattbu ar kopgjo kraju
153,02 milj. m*. B&rza koksnes kraja b&rza meZos ir mazaka par bérza mezu kopgjo
kraju — tikai 98,89 milj. m®. Kopa berza koksnes resursi Latvijas meZos ir
142,46 milj. m°, tai skaita 30,7 milj. m® ka pavado$a sastava koku sugai skuju koku
meZos. Vidgja kraja berzu mezos Latvija ir 173,19 m*ha™, kas ir mazaka neka
ekologiski lidzigos apstaklos augo3os eglu (186,08 m*ha™) un ap3u (232,78 m*ha™)
mezos. 3.2.attela paradita beérzu mezu vidgja kraja sadalijjuma pa vecuma
desmitgadém, ka ar1 3.1. attela paradita bérza audzu vecumstruktiira.

54,97 tikst. ha jeb 6,22 % no kop&jam bérza audzém aug arpus meza zemes,
kas ir galvenokart pamestas lauksaimniecibas zemes. Latvijas likumdoSana vaji
defineé meza zemes tiesisko statusu arpus meza valsts registra registrétajam
juridiskajam meza zemem, kadg] So audzu platibas uzskatamas par bezstatusa mezu,
kas var samazinaties, kad vien zemes 1pasSnieks piepem leémumu par zemes
izmantosanu (arSanu, plausanu, baivniecibu).
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3.1. att. Izplatitako lapu koku sugu vecumstruktiira (péc meza statistiskas
inventarizacijas datiem)
Fig. 3.1. Age structure of broadleaved forests (after the NFI data)

Ikviens hektars barzu mezu Latvija sarazo vidgji 7,35 m® koksnes gada,
kopa tekoSais pieaugums berzu mezos veido 6,49 milj. m®. 3.3. attéla paradita vidgja
bérza tekoSa pieauguma vértiba sadaltjuma pa vecuma desmitgadém | un la bonitates
mezos. Masu dati ilustré Joti neviendabigu bérza audzu kvalitati — ir liela vidgjo
veértibu izkliede ap videjo pieauguma vértibu. Loti lielam | un la bonitates bérza
audzu plattbam ir zema raziba, kas rosina Iémuma pienémgejiem meza nozaré domat
par audzu apsaimniekoSanu saskana ar to augSanas potencialu. Pie lidzigas atzipas
esam nonakuSi, analizéjot skuju koku audzu produktivitati. Pierastais
meZzsaimniecibas sashiegumu raditajs — cik kubikmetru més Sogad varam izcirst? — ir
zaudgjis savu izSkiroSo nozimigumu. Latvija nepiecieSams korigét priekSstatu par
meza sabiedriskoto vertibu, un Saja gadsimta tieSi augosais, nevis nocértamais mezs
javerte ka mezsaimniecibas svarigakais produkts. Mezam ka produktam jabat
razigam, veseligam un kvalitativam. Vienigi tads mezs var izlidzinat klimata
izmainas cilvéku un industrijas piesatinataja biosféra. Ar it ka dabiska meza pasivu
saglabasanu cilvece vairs nedrikst apmierinaties. Mezs ar augstvertigam kokaudzem
ir Latvijas dabiskaka ekosistéma. Ir aprekinats, ka viena koksnes kubikmetra
izaudzeSanas paSizmaksa Latvija ir apméram 1,4 reizes mazaka neka ta ir
Skandinavijas valstis. Ikviens koksnes kubikmetrs priezu meZos ir sarazojis 506 m*
skabekla, eglu meZos — 445 m* un barzu meZos 633 m® skabekla. MeZa saraZotais
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skabeklis un tatad arf augoSs mezs ir eksportprece visai biosferai un vispirms cilveku
sabiedribai varda vistieSakaja nozime.
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3.2. attéls. Vidéja kraja galveno lapu koku sugu audzes uz ha sadalijjuma pa
vecuma desmitgadem
Fig. 3.2. Average growing stock (m*ha) in broadleaved stands in 10-year age
brackets

MeZa resursu statistiskas inventarizacijas gaita, veicot stumbra koksnes
teko3a pieauguma aprekinus (m*ha™ gada), paveras iespéja novertet dazada vecuma
audzu razibu. Vidgja vecuma (41-80 gadi) priezu audzes ar 90 % ticamibu pieaugums
svarstas robezas no 0,5 m*ha’ gada Iidz 14,5 m*ha’ gada (vidgji 7,5 m*ha* gada);
briestaudZu vecuma (81-100 gadi) no 0,5 m*ha™*gada lidz 12,5 m*ha™ gada (vidgji
6,5 m*ha™ gada); un — vissvarigakais — cirtmeta vecuma audzés no 0,5 m*ha™ gada
lidz 9,5 m*ha™ gada (vidgji 5,2 m*ha™ gada). Visai lidzigas robeZas razibas raditaji
svarstas ar1 eglu audzes. Tatad pieauguso priezu audzu (101-120 gadi) un eglu audzu
(81-100 gadi) nogabalos, kurus drikst nocirst atbilstoSi normativiem, puse audzu vél
joprojam raZo vairak neka 5 m*ha' gada, kas uzkrajas uz ipasi vertigiem resniem
kokiem. Audzu sadalijuma razigakaja gala, protams, ietilpst ar1 audzes, kas célusas
no izretinatajam jaunaudzem. Tant pat laika vidgja vecuma audzes un briestaudzes
krietna dala audZu krajas dabiskais pieaugums ir tuvs nullei vai pat negativs. Sadu
audZzu saglabasana meza ir krasa pretruna ar masdienu mezsaimniecibas
uzdevumiem — musu sarazotais produkts ir brakis.

16



Masu riciba esoSie raditaji liecina, ka ipaSi augstrazigu pieauguso audzu
saglabaSana mezizstrades aspekta pilna méra kompenseéjama ar mazrazigo vidgja
vecuma un briestaudzu — krajas tekosais pieaugums mazaks par lidzigas potencialas
razibas (bonitates) cirtmeta audzu vidgjo pieaugumu — savlaicigu izvakSanu un jaunu
kokaudzu ierikoSanu. Detalak tas skaidrojams, izpétot mazrazigu audzu augSanas
potencialu; 1paSi izdalami pagaidam mazrazigie skuju koku mezi slapjainés un
purvaings, kuru augSanas potencials radikali paaugstinams, veicot hidrotehnisko
melioraciju.

3.3. attels vizuali ilustré tekosa pieauguma vertibu izkliedi ap vidgjo, kas
ieprieks aprakstitas sakaribas atlauj attiecinat art uz bérzu ka otru valdoSo koku sugu
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3.3. att. TekoSa pieauguma vertibas | un la bonitates berzu mezos Latvija
Fig. 3.3. Average current increment (m*ha™) for birch stands in 10-year age
brackets (Site Index | and 1a)

Mezaudzu apsaimniekoSana saistiba ar kokaudzu augSanas potencialu
iespéjama tad, kad mezkopibai tiek pieversta tai piedieniga uzmaniba. TieSi
mezkopiba fokusgjas visi genctikas, selekcijas, aizsardzibas, kopSanas cirsu,
melioracijas un citi meza razibu paaugstinoSie pasakumi, kas nereti kladaini tiek
verteti ka pasmerkis. Tas nozimg, ka mezkopibas pasakumu prognozesanai un
merktiecigai izpildei nepiecieSama operativaka pieeja, kokaudzes augsanas
potenciala un audzesanas riska objektiva izpéte.

Otra izplatitaka lapu koku suga Latvija ir baltalksnis. BaltalkSna audzes
Latvija aiznem 310,16 takt. ha platibu jeb 9,81 % no kopgjas meza platibas. Kopgja
kraja baltalk$pa audzes ir 41,52 milj. m®. Kopa baltalk3pa koksnes resursi Latvijas
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meZos ir 42 milj. m®. Loti maza starpiba starp baltalkpa kopgjo koksnes kraju un
baltalkSpna audzu kraju liecina, ka baltalksnis aug pamata tiraudzes. Videja kraja
baltalkina meZos Latvija ir 133,88 m*ha™. 3.1.attela paradita baltalk$na meZu
vecumstruktara, savukart 3.2. attela videja kraja sadalijuma pa vecuma desmitgadem.
27,04 takst. ha jeb 7,76 % no kop&jam baltalkSpa audzem aug arpus meza zemes,
kas, lidzigi ka bérza audzes arpus meza zemém, galvenokart ir pamestas
lauksaimniecibas zemes.

Baltalk$na meZi Latvija sarazo vidgji 8,13 m*® ha’ koksnes gada, kopa
teko3ais pieaugums baltalknu meZos ir 2,52 milj. m®. 3.4. attla paradita vidgja
baltalkSna teko$a pieauguma vértiba sadalijuma pa vecuma desmitgadem.
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3.4. att. Videjais tekoSais pieaugums galveno lapu koku sugu audzeés uz ha
sadalifjuma pa vecuma desmitgadeém (péc meza statistiskas inventarizacijas
datiem)

Fig. 3.4. Average annual increment (m*ha™ )in broadleaved stands (after the
NFI1 data)

ApSu audzes Latvija aizpem aiznem 244,71 ha platibu jeb 7,74 % no
kopgjas meZa platibas. Kopgja kraja apsu audzes aprekinata 56,96 milj. m*. Vidgja
kraja apsu meZos Latvija ir 232,78 m*ha. 3.2. attela paradita apsu meZu vidgja kraja
sadalfjuma pa vecuma desmitgadém, ka art 3.1.attela paradita apSu audzu
vecumstruktira. Arpus meza aug tikai 8,77 tukst. ha jeb 3,6 % no kopejam apsu
audzem.

18



Ap$u meZi Latvija sarazo 9,6 milj. m®> ha™® koksnes gada, kopa teko3ais
pieaugums apsu mezos ir 2,35 milj. m*. 3.4. attéla paradita vidgja apsu meZu teko3a
pieauguma vertiba sadalijjuma pa vecuma desmitgadem.

Uzsakot darbu pie lapu koku dabiskas atjaunoSanas un dabiski atjaunoto
jaunaudzu kvalitates izvertejuma, tika izveidots informativais nodroSinajums datu
bazes ,,Meza fonds” analizei. Datu baze izmantota informacijas iegtSanai par cetriem
rajoniem — Ventspils, Jelgavas, Madonas un Rézeknes rajonu. Katram rajonam iegits
meza zemju (ari purvu) sadalijums pa meza tipiem (n=23 + 3 purvu tipi), ka ar1 pa
5 augSanas apstaklu tipiem: sausieni, slapjaini, purvaini, areni un kadreni (ha un %
no mezu kopplatibas). Noskaidrots, cik lielu platibu katra no meza tipiem aiznpem ar
mezu neapklatas zemes, izcirtumi, nepabeigtie apmezojumi, ka ar1 jaunaudzes lidz
20 gadu vecumam sadalijuma pa vecuma desmitgadem.

Nepabeigtie apmezojumi raksturoti sadalijjuma pa koku sugam (b&rzs, apse,
osis, melnalksnis, baltalksnis, ozols, osis) sekojosas meza tipu grupas: As+Ks,
Ap+Kp, Dm+Vr, Gr, Dms+Vrs+Grs. Katrai no grupam noskaidrots, cik lielu platibu
kopuma taja aiznem lapu koku dabiskas apmezoSanas kopplatiba, ka art sadalijjuma
péc apmezojumu vecuma: Iidz 5 gadiem, 6 Iidz 10 gadiem un vecaki par 10 gadiem.
Jaunaudzes vertetas ar1 pec to kvalitates, reizinot biezibu ar valdosas koku sugas
koeficientu kokaudzes sastava: laba kvalitate — 0,7 un vairak, vidgja kvalitate — 0,4-
0,6, savukart neapmierinoSa kvalitate — tas pats reizinajums < 0,4. Katram meza
tipam (meza tipu grupai) pa vecumiem noteikts, kadas platibas aiznem katra no
uzskaititajam koku sugam, jaunaudzes iedalot labas, apmierinoSas un
neapmierinosas.

Datu analizé tika konstatéts, ka Latvijas mezos praktiski izzuduSas
jaunaudzes ar lapu kokiem ka valdoSo sugu — 1-20 gadu vecu lapu koku jaunaudzu
platiba sastadija tikai 1,4 % no tas kopplatibas, kura pielaujama lapu koku audzeSana.
Sads stavoklis nakotng neapsaubami radis cértamu lapu koku audzu iztrakumu.

Taja paSa laika atseviSkas Latvijas rajonos dabiskai atjaunoSanai tika atstati
gandriz visi (90 %) augligo meza tipu izcirtumi. Neveicot agrinas sastava kopSanas
cirtes, Sajas platibas prognozéjama zemas kvalitates mezaudzu izveidoSanas. Lapu
koku ievieSanas izcirtumos notiek pirmajos gados péc kailcirtes. Novélota Sadu
jaunaudzu kopSana var art nedot gaidamos rezultatus.

Sakot ar pagajusa gadsimta beigam, jaunaudzu kopSanas cirtes tika
Izvirzitas par meza audzeSanas pamatuzdevumu ilgtspéjigas mezsaimniecibas
principu nodroSinaSanai. Sastava kopSanas cirSu apjomus valsts mezos aprekinaja
Valsts meziericibas institats, izmantojot sastava kopSanas cirSu tames noteikSanas
metodiku.
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3.5. att. Sastava kopSanas cirSu dinamika Latvijas valsts mezos
Fig. 3.5. Development of pre-commercial thinnings (cleanings) in Latvian state
forests

1998. gada tika identificgtas problemas, kapéc Saja metodika ieklautie tames
aprekina principi nav adekvati un ir virkne iemeslu, kuru dg] noteikta tame nav
izpildama (Jansons, 1999). Promocijas darba autors 1999.gada 15. janvari
sagatavoja Valsts meza dienesta rikojumu, ar kuru turpmak sastava kopSanas cirsu
gada apjomu vajadzeja prognozet Valsts meza dienesta struktarvienibam, ievérojot to
izpildes pamatkritériju, t.i.,, galvenas sugas koku skaitam jaunaudzés lidz 9 m
augstumam jabat reducgtam Iidz 2000 kokiem ha™. Pamatsugas retina$ana veicama
vienlaikus ar konflikta sugu izcirSanu no jaunaudzem. Jaunaudzu kopSanas cirtem
Kltstot par valsts mezu apsaimniekoSanas prioritati, kopSanas cirSu apjomi valsts
mezos butiski pieauga (3.5. attels).

3.2. Lapu koku jaunaudzu tipologiska struktira un loma meza passaglabasands
procesa

Saskana ar metodiku, jaunaudzes raksturojoSie dati ievakti 160 izcirtumos ar
atSkirigu jaunaudzes koku skaitu un sugu sastavu. Saja sakara izvirzijas jautajums —
vai visi izveletie izcirtumi pieskaitami vienai generalkopai? Ar atbildi uz So
jautajumu saistas ieguto datu analizes metodika, ka art prognozes par jaunaudzu
talako attistibas gaitu un lietderigakajiem mezsaimnieciskajiem pasakumiem.

Jautajuma noskaidroSanai par izvéléto objektu grupésanas nepiecieSamibu
(Cik grupas? Pec kadam raksturigam pazimém nosakama ikviena objekta piederiba
kadai no grupam?) izmantota komponentu analizes metode. Izcirtumi salidzinati p&c
meza ekosistémai raksturigo jaunaudzu iekS€jo parametru skaitliskajam vértibam,
kuras ievaktas saskana ar metodiku, ka ari nocirsto kokaudzu un izcirtumam
pieguloSo kokaudzu iekSgjo parametru skaitliskajam vertitbam.
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Ar komponentu analizes metodi analizeti 3 varianti, izvéloties pazimes, kas
raksturo:

e izcirtumu, kokaudzi pirms nocirSanas un izcirtumam pieguloso kokaudzi —

22 pazimes;

e (dzivas zemsedzes struktiiru izcirtuma (jaunaudzg) — 31 pazime;
e jaunaudzes un dzivas zemsedzes struktiru — 45 pazimes.

Projicgjot izcirtumus uz plaknes, atbilstosi to koordinatém, sistema, kuras
koordinatu asis veido vispiemerotakie 1paSvektori PRIN1 un PRINZ2, ieguvam saméra
blivu punktu kopu. Jebkura punktu kopas sektora sastopamas visdazadaka vecuma
izcirtumu koordinates. Punktu sablivéjums centra ir lielaks neka no centra attalakajas
vietas. Sada struktira ir raksturiga izlasei, kas veidota no vienas generalkopas. To
apstiprina sadalijuma biezuma liknes, kas veidojas, projicgjot punktus uz PRIN1 un
PRIN2 koordinatu asim (3.6. attéls). Visos izveletajos variantos veidojas tikai
viengalotpu sadaltfjuma Iiknes, kas p&éc savas formas ir visai tuvas normala
sadalfjuma Itknem.

objektu skaits N

10 20 30 40 obiektu skaits N

PRIN2
melnalk3ni piegulosaja meZa, osa Ipatsvars nocirstaj
kokaudzg ...

1 40
2 30
3 20
4 10
-5 -4 -3 -2 -1 0 1 2 3 4 5
PRIN1

kadras dzilums, melnalk$na ipatsvars nocirstaja kokaudze, augsnes deformacija ...

3.6. att. Komponentu analizes rezultati, analizéjot izcirtuma (jaunaudzes)
pazimes un piegulosas kokaudzes struktaru
Fig. 3.6. Results of component analysis following the cutover traits and
the structure of adjoining stand (PRIN1: peat layer depth; proportion of common
alder in the stand cut down; soil disturbance. PRIN2: common alder in the adjoining
stand; proportion of ash in the stand cut down; number of objects)

leprieks aprakstitais nozimg, ka nav nepiecieSama ne izcirtumu (jaunaudzu)
atskirigu grupu noformesana, ne tam raksturigo diagnostisko pazimju akcenteSana, ne
ipasa izcirtumu tipologija. Ja izcirtuma (jaunaudzes) vecums neparsniedz 10 gadus,
visal mazsvarigs ir art meza tips pirms kokaudzes nocirSanas. Kokaudzes nocirsanas,
ka meza ekosistému graujoSa pasakuma, rezultata uz laiku ir zudusas tas robezas, kas
lezimé atSkirtbas starp meza ekosisttmam ar pieaugosam kokaudzém. Tie
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ierobezojumi, kas reglamentéja pétijuma objektu izveli, izradijas pietiekosi, lai
izcirtumu (Jaunaudzu) apraksti raksturotu vienai generalkopai piederoSus objektus.

Kokaudzes, ka galvenas organikas razotaja, nocirSana un mezmaterialu
izveSana no meza ekologiskaja aspekta vértejama ka energijas pieplide meza
ekosistémai to graujosa rezima. Saprotams, ka pec kokaudzes nocirsanas javeic tadi
meza atjaunoSanas pasakumi ka platibu sagatavoSana, koku stadiSana, kopSana un
aizsardziba. Tomer, neskatoties uz Sadas meza ekosisttmu glabjoSas energijas
piepladi, veiktie pasakumi dazkart nenodroSina tas saglabasanos.

Novertéjot mezaudzu transforméSanas risku parmérigi platos izcirtumos,
konstatets, ka iepriekSéja mezsaimniecibas prakse, platibas izcertot lapu kokus,
daudzviet kavejusi meza vides izveidosanos. Popes meznieciba (pie robezas ar Ziru
mezniecibu) neveiksmigi bijusi meginajumi iertkot priezu stadijumus. Priedes
vairakkart gajusas boja vaju stadu del, ka ari no kukainu un, galvenais, dzivnieku
bojajumiem. Tagad (30 gadus pec v&jgazes!) reta priezu jaunaudzé koku vidgjais
augstums svarstas robezas no 1,1 m lidz 3,9 m, un koku skaits neviena PL nav
pietiekams apmierinoSas (bieziba > 0,7) priezu audzes izveidosanai.

Priedes ieaugSanu nav veicinajusi atkartota visu lapu koku izcirSana. Ka
apliecina 1977. gada, ka art 1997.gada PL uzmgérisanas dati, lapu koku skaits
svarstas robezas no 10000 lidz 100000 gab. ha*, bet to vidgjais augstums ir apmaeram
1,5 metri. Platibas nav piemérotas eglu audzeSanai. Egles saglabatas un, ka
apliecinaja mezZa dienesta vietéjie darbinieki, art staditas, lai veidotu skuju koku
jaunaudzes, atsakoties no merka — izaudzét priezu kokaudzes. Parlieku lielais
dzivnieku skaits, ka ari neveiksmiga mezsaimnieciska darbiba izcirtumos un
jaunaudzes, ir izraisijusi meza ekosistemu degradaciju Popes meznieciba, kur vél
joprojam kokaudze nav galvenais organikas producents, neatkarigi no atstatuma lidz
meza sienai.

Priedaines mezniecibas objektos pasreizgjais priezu vidgjais augstums ir
9,0 m, un to skaits ir pietiekams apmierinoSas biezibas priezu audzu izveidoSanai. Ari
Seit atstatums no meza sienas nav ietekmgjis jaunaudzes sastavu un citus tas
taksacijas raditajus. Visos gadijumos (Popes un Priedaines meznieciba) notiek
izcirtumu, kas 1977.gada noverteti ka atseviSki nogabali, iekS¢ja strukturéSanas
saistiba ar meza tipu: augligakajos tipos palielinas eglu 1patsvars kokaudzes sastava,
ka ari notikusi veiksmiga dabiska atjaunoSanas ar lapu kokiem. Tas norisinas viena
izcirtuma (viena nogabala) ietvaros, apliecinot nepiecieSamibu vai nu izdalit jaunus
nogabalus, vai ari mezaudzi apsaimniekot pa biogrupam, atbilstosi galvenajai koku
sugai ikviena biogrupa. Biogrupu izveidoSanas analizétajos objektos nav saistita ar
attalumu no veca meza sienas.

Uzskatot, ka parmitros (ari meliorétos) mezos pastav platu izcirtumu
parpurvosanas draudi, veikta dzivas zemsedzes augu projektiva seguma analize.
Attieciba uz augsnes mitrumu mums ir iespgja 1997.gada datus salidzinat
(3.1. tabula) ar 1977. gada iegutajiem datiem.
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3.1. tabula/ Table 3.1.

Zemsedzes augu projektivais segums ( %) ka augsnes mitruma indikators
The projective cover of vascular plants as indicator of soil moisture in wide

cutovers
Augu ekologiska 1977. 1997.
grupa .- Izcirtuma .- Izcirtuma

Ecological group Fl\gfestSLase vida F'\C/)Ifezsr::éase vida
of vascular plants g Mid-cutover g Mid-cutover
psihrofiti (1) 5 12 9 17
psyhrophyts
mezofiti (2) 29 35 29 18
mezophyts
mezohigrofiti (3) 43 21 41 50
mezo-hygrophyts
higrofiti (4) 19 32 18 12
hygrophyts
higrohidrofiti (5) 4 0 3 3
hygro-hydrophyts

Vidgjais svertais 2.9 2.7 2.8 2.7

Average

Izmantojot t.s. Ellenberga indeksus vides apstaklu raksturoSanai platos
izcirtumos un mezmala, 1997. gada ieguti Sadi vidgjie svertie raditaji (3.2. tabula).
Lidzigi atzinai par augsnes mitruma apstaklu saglabasanos, kas gita, izmantojot ka
indikatoru K. Busa, A. Abolinas augu grupgjumu, ari Ellenberga indeksi neliecina
par vides apstak]u signifikantam izmainam melioréto mezu plata izcirtuma.

Nosaciti indeksgjot psihrofitus ar ciparu 1, mezofitus — ar 2 u.t.t., aprekinati
videjie svertie indeksi. Ne 1977.gada, ne 1997.gada zemsedzes struktara
neapstiprina augsnes mitruma signifikantas izmainas izcirtuma vida salidzinajuma ar
mezmalu (Iidz 30 m atstatuma no meZza sienas).
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3.2. tabula/ Table 3.2.

Vides faktori (Ellenberga indeksi) mezmala un plato izcirtumu vida
Environmental factors (Ellenberg indices) at the forest edge and in the middle of
wide cutover

Ellenberga indekss
Vides faktori Ellenberg indice
Environmental factor MeZmala Izcirtuma vida
Forest edge Mid-cutover
T 4.5 4.2
K 4.4 4.2
L 6.6 6.0
F 6.9 7.1
R 4.3 4.0
N1 3.5 3.7

T- temperatira, K — kontinentalitate, L apgaismojums, F — mitrums, R — skabums,
N1 - slapekla saturs.

T- temperature, K — continentality, L — admittance of light, F — moisture, R — acidity,
N1 - nitrogen content.

3.3. Dabiski atjaunoto lapu koku jaunaudzu sastava, struktiras un dinamikas
petzjumi

3.3.1. Dabiski atjaunoto lapu koku jaunaudZu sugu sastavs un ta izmainisanas
iespejas

Saskana ar metodiku iertkoto PL apraksti raksturo dabiski atjaunoto
kokaudzu sugu sastavu saimnieciski vertigako koku sugu (bérzs, melnalksnis, cietie
lapu koki) atjaunoSanas aspekta. Jaatzime, ka izcirtumi vienmér labi atjaunojas ar
tam koku sugam, kuras spgj dot spécigas celmu vai saknu atvases. Visplasak izplatita
atvasaju suga augligajos izcirtumos ir apse.

Promocijas darba uzskatits, ka 2000 gab. ha™ ir pietiekoss sakotngjais koku
skaits, lai izaugtu produktiva lapu koku meZaudze. Sads minimalais koku skaits
pienemts hipotetiski, tas ir lidzigs maksligi atjaunojamo koku sugu minimalajam
sakotngjam biezumam augligajos meZu tipos, atzistot mezaudzi par atjaunotu.

Misu darba rezultati iezimeé pozitivu atbildi uz jautajumu, vai jauno koku
skaits izcirtumos ir pietiekoss, lai notiktu pilniga meza ekosistémas atjaunoSanas.
Analizéto rajonu PL koku vidgjais skaits mainas robezas no 11500 gab. ha™ lidz
40800 gab. ha™ (3.3. tabula). Tikai 1,25 % izlase ieklauto izcirtumu dabiski atjaunoto
koku skaits ha® ir mazaks par 2000 gab. ha', savukart 10,6 % - mazaks par
10000 gab. ha. Minimalais koku skaits N, izcirtumos pa rajoniem mainas robezas
no 1500-9300 gab. ha™. Koku skaits dabiski atjaunotajas jaunaudzes ir atskirigs
dazados Latvijas rajonos.
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3.3 tabula/ Table 3.3.

Koku maksimalais, minimalais un videjais skaits uz ha analizéto rajonu PL
Maximum, minimum, and average number of trees in SPs of analyzed districts

Izcirtumu skaits | lzcirtumu skaits
Rajons N < 2000 N < 10000
District Nyig Nmin N max The numb(_er of The numbgr of
Naver. cutovers with N | cutovers with N
N < 2,000 N < 10,000
Bauskas 23300 5300 44500 - 1
Gulbenes 11500 1500 28200 2 7
Limbazu 19100 2700 51500 - 3
Liepajas 24000 6700 56000 - 1
Daugavpils | 40800 8000 119700 - 1
Jelgavas 32000 9300 63000 - 1
Ogres 24900 4700 89000 - 2
Jekabpils 30700 3700 64300 - 1

N- koku skaits ha™; N — number of trees ha™

Koku sugu sastava analize augligajos

izcirtumos apstiprina apsu

atjaunoSanas tendenci. Uzskatot apsi, seviski atvasajos, par mazak vertigu sugu meza
audzeSanai, centamies noskaidrot, cik liela mera ar apSu izcirSanu iespg&jams izmainit
jaunaudzu sugu sastavu. Starp dazadu rajonu izcirtumiem pastav kokaudzes sugu
sastava atSkiribas (3.4. tabula).

Valdosas sugas dabiski atjaunojusas mezaudzes dazadas Latvijas rajonos
ierikotajos objektos (% no objektu skaita)
Dominant tree species in SPs in different regions of Latvia (% of the number of

3.4.tabula/ Table 3.4.

SPs)

Rajons B A CLK M Ba

District
Bauskas - 95 - - 5
Gulbenes 26 37 21 - 16
Limbazu 60 15 15 - 5
Liepajas 58 37 5 - -
Daugavpils 20 55 25 - -
Jelgavas 50 32 18 - -
Ogres 35 40 - - 25
Jekabpils 35 65 -

B- bérzs, A- apse, CLK — cietie lapu koki, M — melnalksnls Ba - baltalksnls
B- birch, A- aspen, CLK — noble hardwoods, M — common alder, Ba — grey alder
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Veicot apsekoto izcirtumu koku sugu sastava analizi, noskaidrots, ka liela
izcirtumu kopa ir mezaudzes izveidoSanai pietiekams koku skaits, neskaitot apses.
Tas norada uz iesp&jam izmainit jaunaudzu sugu sastavu. Apses ka atraudziga koku
suga atvasajos nomac pargjas koku sugas, seviski berzus, kuri atjaunojas no seklam.
PaSsejas bérzi un cietie lapu koki augSanas atruma zina nespej panakt apses, tadel
nikulo zem apses vainagu klaja. Informacija par izlasé ieklautajiem izcirtumiem ar
pietiekosi lielu saimnieciski vertigako sugu koku skaitu apkopota 3.5. tabula.

3.5. tabula/ Table 3.5.

Izcirtumu skaits ar mezaudzes izveidei pietiekoSu berza, cieto lapu koku un
melnalk$pa koku skaitu (N > 2000 koki ha™)
Number of sufficiently stocked cutovers to make a broadleaved stand
(N > 2000 trees ha™)

Rajons B A CLK M M+CLK

District
Bauskas 3 7 5 - -
Gulbenes 8 2 - - 3
Limbazu 17 3 - - 2
Liepajas 14 3 - - -
Daugavpils 15 9 - 3 -
Jelgavas 21 19 - 2 -
Ogres 17 7 1 - 1
Jekabpils 17 - - - -

leprieks tika aprakstita kokaudzes atjaunoS$anas augligajos izcirtumos bez
mezkopibas aktivitatém, secinot, ka mezaudzes izveidoSanas notiek praktiski visos
(99 %) apsekotajos izcirtumos. Tomer gandriz visos izcirtumos bija raksturiga liela
apsu atvasu dominante (46 % izcirtumos apSu audzes ar apses 1patsvaru sastava no 80
lidz 100 %). Tautsaimnieciski nav pielaujams, ka lielas augligo izcirtumu platibas
atjaunojas ar apSu atvasajiem. lzvirzas jautajums, ka Sadas platibas panakt
saimnieciski vertigako sugu koku dominanti.

St jautajuma skaidroSanai tika ierikoti eksperimentalie kop3anas cirSu PL
apsu jaunaudzes, kuras tika nocirstas visas apsu atvases. Daudzviet Latvija mezkopji
rikojas tiesi ta, censoties izcirtuma “ievilkt” bérza digstus. Atvasu izcirsanas efekta
skaidroSanai tika ierikoti 900 m? lieli PL, ari kontroles PL, jaunaudzgs, kuras apsu
ipatsvars no kopgja koku skaita bija 80-100 %. Divus gadus p&c izveidoSanas PL tika
parmeriti, iegastot datus, kas raksturo apSu atvasu vienlaidus noplausanas rezultatu,
t.sk. citu sugu koku ievieSanas gaitu. Parmerijumu rezultati apkopoti 3.6. tabula.
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3.6. tabula/ Table 3.6.

Koku skaita izmainas PL péc vienlaidus apSu atvaSu nocirsanas
Variations in the number of trees in SPs after complete removal of aspen

coppice

Audzes vecums . . Koku skaits 11

PL Nr. PL ierikoSanas Koku ska|t§ I_uzskaltes uzskaites reize
Number of laika . re1ze Number of trees at re-

Initial number of trees )
SPs Stand age at inventory

setting up SP B, CLK A B, CLK A
Daugavpils 1 2 13500 0 11000 26000
Daugavpils 2 5 15000 0 10000 25500
Jekabpils 1 3 12000 0 13500 16000
Jekabpils 2 3 5500 0 9000 21000

Bauska 1 4 10500 0 12000 9000

PL parmérijumu rezultati atlauj izdarit vairakus secinajumus. Daugavpils PL
pec apSu vienlaidus izcirSanas saimnieciski vertigo sugu koku skaits ir samazinajies
Videji par 26 %. Japiezimé, ka Daugavpils PL apSu izcirSana tika veikta ar merki
Izcirtuma veicinat oSu atjaunoSanos. OSu skaita samazinaSanas apliecina Sis koku
sugas audzeSanas problematiku.

Jekabpils un Bauskas PL merkis bija saglabat un papildinat dabiski
atjaunotas jaunaudzes ar bérziem. Sajos PL vertigo sugu koku skaits ir pieaudzis.
Rezultati liecina, ka augligajos izcirtumos daudz drosak ir rekinaties ar bérzu ka
nakotnes koku sugu, salidzinot ar cietajiem lapu kokiem.

Tomer, péc apsu izcirsanas jarekinas, ka atvases sazels atkartoti. Visos PL,
kuros apses tika pilniba nocirstas, tas ir atjaunojusas un to skaits parsniedz merka
sugu koku skaitu. ApSu atvaSu skaits péc 2 gadus péc pilnigas nocirSanas sasniedz
9000-26000 gab. ha™. Faktiski meZkopibas aktivitate $aja gadijuma nav devusi
vélamo rezultatu — mérka sugu koku skaits nav buatiski izmainijies, bet apSu
dominante ir tada pati ka pirms cirtes.

Izkopto PL parmeérijumu rezultatu analizé japieverS uzmaniba koku
augstuma izmainam, kuras apkopotas 3.7.tabula. Tas liecina, ka apSu atvasu
izcirSana saimnieciski veértigo sugu koku augstuma pieaugumu ir sekmgjusi. Tas ir
palielinajies visos PL vidgji par 0,5 m (0,2-0,8 m). Augstuma palielinasanas apliecina
So koku labakas iespgjas konkuret ar apSu atvasem. Taja pasa laika 2 gados apSu
atvases ir izauguSas atkartoti, dazkart saimnieciski vertigo sugu augstumu pat
parsniedzot. Varam prognozét, ka gadu péc atkartotas parmérisanas (3 gadus péc
kopSanas) apSu augstums atkal sasniegs 2 m.
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3.7. tabula/ Table 3.7.

Vidgja augstuma (m) izmainas PL péc apSu vienlaidus izcirSanas

Variations in tree mean height (m) after all-round removal of aspen coppice

Audzes . Koku vidgjais augstums |1
Koku vidgjais augstums : A
vecums PL | uzskaites reizz uzskaltes_re|2e
PL Nr. iertkoSanas Initial tree mean height Tree mean height at re-
Number of laika inventory
SPs Stand age at
setting up B, CLK A B, CLK A
SP

Daugavpils 1 2 0.7 0 1.3 1.5
Daugavpils 2 5 0.7 0 1.1 1.5
Jekabpils 1 3 1.0 0 1.8 1.4
Jekabpils 2 3 1.0 0 1.7 1.5
Bauska 1 4 1.1 0 1.3 1.5

Informativi ir ar1 kontroles PL parmerijumu rezultati. Sajos PL ap3u atvases
netika izcirstas un jaunaudze attistijusies bez antropogenas iejaukSanas. Kontroles PL
koku skaits faktiski nav mainijies. Nekopta audzé mainijies koku augstums, praktiski
visam apsém parsniedzot 2 m. Salidzinot ar izkoptajiem PL, ievérojami pieaudzis
mérka sugu augstums, tiem gan nepanakot apsi. Kaut gan koku skaits nav batiski
mainijies, tie ir loti izstidzgjusi. Faktiski paredzama potenciali vertigako sugu koku
bojaeja, jo ilgstosa apenojuma augusi un stipri izstidzejusi koki péc apSu izcirSanas
neaugs. Vienlaikus, péc apSu izcirSanas, atvasajs strauji atjaunosies, apgratinot jaunu
koku ievieSanos. Lidzigi ka izkoptajos variantos, ari Seit batu javeic atkartota
(2. reizi) apSu atvasaja nocirsana (3.8. tabula).

3.8. tabula/Table 3.8.

Lapu koku jaunaudzu attistiba kontroles parauglaukumos
Development of broadleaved young stands in control SPs

Koku skaita izmainas / Variations in the number of trees

Koku skaits | uzskaites

Koku skaits Il uzskaites

PL Nr. Audzes - reize
Number of vecums . e Number of trees at re-
Initial number of trees .
SPs Stand age inventory
B, CLK A B, CLK A
Daugavpils 1 2 13000 37000 7000 34000
Daugavpils 2 5 21000 31000 14000 30000
Jekabpils 1 3 10000 16000 9000 15000
Jekabpils 2 3 11000 14000 18000 19000
Bauska 1 4 6500 9000 8000 8000
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3.8. tabulas turpinajums/ Table 3.8. continued

Koku augstuma izmainas / Variations in the height of trees

Koku vidsiais auastums Koku vidgjais augstums 11
PL Nr. Audzes ) 93 uzskaites reizé
| uzskaites reize :
Number of vecums . : Tree mean height at re-
Initial tree mean height :
SPs Stand age inventory
B, CLK A B, CLK A

Daugavpils 1 2 1.0 1.9 1.8 > 25
Daugavpils 2 5 0.9 2.3 1.1 >25
Jekabpils 1 3 1.0 1.8 1.9 > 2.1
Jekabpils 2 3 1.1 2.3 2.0 >25
Bauska 1 4 1.5 2.3 1.9 > 2.2

Atkartoti parmérito PL informacija atlauj secinat, ka vienlaidus apSu atvasu
izcirSana ar mérki izcirtuma veicinat potenciali veértigaku sugu koku ievieSanos
attaisnojas vienigi tad, ja zem apSu virsklaja ir pietiekoss citu sugu koku skaits un
apSu augstums neparsniedz 2 m.

Bauskas un Liepajas rajonos tika ierikoti 3 PL ar merki skaidrot agrino
sastava kopSanas cirsu ietekmi uz apSu audzes kvalitati, jaunaudzi intensivi izretinot.
Sajas jaunaudzes pirms apsu retinasanas berzi un cietie lapu koki nebija sastopami.
PL parmérijumi pec 2 gadiem audzes kvalitates izmainas vel neraksturo, bet iezimé
zinamas likumsakaribas attieciba uz citu koku sugu koku ievieSanos zem izretinatas
jaunaudzes (3.9. tabula).

3.9. tabula/ Table 3.9.

Bérzu un apsu skaita izmaipas péc apsSu atvasaja izretinasanas
The changes of number of birch and aspen after intense thinning of aspen

coppice
PL NI, Audzes Koku skaitg I_uzskaites Koku skalrtesizllé uzskaites
Number of vecums Initial nurrilégr of trees Number of trees in two
SPs Stand age yrs. after thinning
B A B A
Bauska 2 3 0 2000 0 2000
Bauska 3 4 0 2000 0 2000
Liepaja 1 4 0 2000 30 000 2000

ApSu jaunaudzu izretinaSana 2 metru augstuma neapSaubami uzlabos
nakotnes audzes kvalitati. Bauskas PL Sada riciba bérzu ievieSanos neveicinaja.
Turpretim Liepajas rajona PL bérzi ieviesuSies zem izretinata apSu atvasaja, kadgl

29




nakotné iespejama dabiski atjaunojusas bérzu audzes izveide. Sada gadijuma audzes
sastava izmainam nepiecieSama viena kopSanas cirte, novacot iepriekS izretinatas
apses. Pirms cirtes izpildes visos PL bija raksturiga 100 % apses dominante. Neviena
PL b&rzs nebija uzskaitits.

Par prioritaru virzienu Latvijas mezsaimnieciba uzskatama bérza (Betula
pendula Roth.) audzéSana. Tadg] Saja darba pastiprinata uzmaniba pievérsta faktoru
analizei, kas atlauj prognozet bérzu dabisko atjaunoSanos. Augligie izcirtumi
uzskatami par bérza ekologisko niSu, kur bérzi audzgjami ka merka suga. Dazkart
péc kokaudzes nocirSanas, nenodroSinot energijas piepladi no malas, mérka sugu
atjaunoSanas notiek ar gratibam. Oligotrofos un mezotrofos augSanas apstak]os bérzu
dabiska atjaunoSanas parasti notiek veiksmigi, tacu ta augSanas gaita un iegastama
koksnes raza nav piepemama. Bérza saglabasana mezaudzés Sados apstak]os
pielaujama, lai aizpilditu pamatsugas (priedes) neaiznemtas vietas audzes platiba.

Augligajos izcirtumos bérza dabisko atjaunoSanos ietekmé vairaki faktori,
kas ir prognozéjami un ietekmgjami ar mezsaimnieciskiem panémieniem. Detalak
tiks aplukoti faktori, kuru korelacija ar bérza skaitu izcirtuma ir batiska 0,05
ticamibas limeni (3.10. tabula). Datu apstrade visa apskatamo izcirtumu kopa nosaciti
iedalita 2 dalas: jauni (1-5gadus veci) izcirtumi, kas raksturo kokaudzes
atjaunosanas gaitu, un veci (6-9 gadi) izcirtumi, kas raksturo jaunaudzes attistibu.

Jauno izcirtumu kopa berzu skaits negativi korelé ar izcirtuma vecumu.
Beérzi ka pioniersuga veiksmigi atjaunojas zemsedzes neaizénotas vietas, kadu talit
peéc kokaudzes nocirSanas ir salidzinosi daudz. Velak, pieaugot izcirtuma vecumam,
bérzu atjaunoSanos apgratina specigs aizzelums. Tatad bérzu atjaunoSanos iespejams
prognozét tiesi pirmajos gados péc kokaudzes nocirsanas, velak péc iespgjas vairak
censoties izslegt traucéjoso faktoru ietekmi. Jaunos izcirtumos paradas ari bérzu
skaita negativa korelacija ar dzivas zemsedzes augstumu — dzivas zemsedzes
floristiskais sastavs un projektivais segums nav paspgjis nostabilizéties un Vel
neveido augligiem izcirtumiem raksturigi spécigo aizzelumu. Faktiski aizzélums
raksturojams ka funkcija no izcirtuma vecuma, kas raksturo So faktoru savstarpgjo
mijiedarbibu. TreSais faktors, kas negativi ietekmé b&rzu atjaunoSanos jaunos
izcirtumos, ir apSu ipatsvars nocirstaja kokaudzé. ApSu atvaSu augSanas Spgja
visvairak izpauzas izcirtuma pirmajos gados, kad apSu pieaugums var sasniegt pat
2 m gada. Nemot véra bérzu atjaunoSanos traucgjosos faktorus, varam secinat, ka
bérzu dabiska atjaunoSanas izcirtumos sagaidama pirmajos 3 gados péec audzes
nocirSanas, kamér Iidz ar izcirtuma vecuma palielinasanos nav izveidojusies dzivas
zemsedzes sazéluma un apSu saaudzes traucejosa ietekme, kas noved pie berzu skaita
samazinaSanas. Beérzu ievieSanas izcirtumos vélakajos gados bez mezsaimnieciskas
iejauksanas ir praktiski neiespgjama.

Interesi izraisa bérza skaita pozitiva korelacija ar priezu ipatsvaru nocirstaja
kokaudzg un briklenu (Vaccinium vitis-ideae L.) sastopamibu izcirtuma. Tatad dalai
izcirtumu, kuros kokaudzes pirms nocirSanas pieskaititas augligajiem tipiem, ir
izpaudusies oligotrofo augSanas apstak]u ietekme.
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3.10. tabula/ Table 3.10.

Beérzu skaita korelacija ar izcirtumu raksturojoso pazimju ipatsvaru (tabula
mingtas tikai 0,05 ticamibas limeni butiskas korelacijas)
Correlation between the number of birches and the proportion of cutover traits
(correlation significance of 0.05 credibility level)

Nr. Faktors Korelacijas koeficients
Factor Correlation coefficient

2-5 gadus veci izcirtumi
Age of cutover 2-5 years

1. | lzcirtuma vecums -0.34
Age of cutover

2. | Kudras slana biezums 0.34
Density of peat layer

3. | Zemsedzes augu vidgjais augstums -0.35
Average height of live ground vegetation

4. | ApSu Tpatsvars nocirstaja kokaudze -0.23
Proportion of aspen in the stand cut down

5. | Bérzu ipatsvars nocirstaja kokaudze 0.34
Proportion of birch in the stand cut down

6. | Priezu ipatsvars pieguloSaja kokaudze 0.48
Proportion of pine in the adjacent stand

7. | Vaccinium vitis-ideae segums izcirtuma 0.64
Cover of Vaccinium vitis-ideae in the cutover

6-9 gadus veci izcirtumi
Age of cutover 6-9 years

8. | lzcirtuma vecums 0.50
Age of cutover

9. | Kudras slana biezums 0.30
Density of peat layer

10. | ApSu 1patsvars nocirstaja kokaudze -0.38
Proportion of aspen in the stand cut down

11. | Eglu ipatsvars piegulosaja kokaudze 0.38
Proportion of spruce in the adjoining stand

12. | Vaccinium vitis-ideae segums izcirtuma 0.64
Cover of Vaccinium vitis-ideae in the cutover

Ta ka mazak augligam platibam raksturiga mazaka aizzelSanas intensitate,
So sakaribu varam uzskatit par célonsakaribu. Tas vélreiz apliecina, ka bérza dabisko
atjaunoSanos ietekmée faktori, kas determiné mazaku sazeélumu un lielaku zemsedzes
neaiznemto platibu izcirtumos. Masuprat, ceélonsakaribas, kuras nosaka berzu
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atjaunoSanos izcirtumos, liek domat par bérzu atjaunoSanos stimulgjosu
mezsaimniecisko pasakumu izveli, piem&ram, augsnes mineralizaciju péc kailcirtes.
Jaunaudzu augsSanas faze — 6-9 gadus vecos izcirtumos — bérzu augSanu
ietekmée l1dzigi faktori — jo mazaka augsnes augliba, jo vairak izcirtuma berzu. Saja
izcirtumu grupa bérzu ievieSanas jaunaudzes praktiski nenotiek, un bérzi, veiksmigi
lesgjusies jaunajos izcirtumos, ka valdoSa suga ari saglabajas. Ari Saja grupa
lezimgjas beérzu negativa korelacija ar apSu ipatsvaru nocirstaja kokaudze. ApSu
ipatsvars kokaudze faktiski ir apSu jaunaudzu izveidi determingjoss faktors, un bez
mezsaimnieciskas iejaukSanas bérza ieaudzeSana bis nesekmiga.

Pec korelacijas matricu analizes varam secinat, ka bérzu atjaunoSanos
ietekmg divas savstarpgji saistitas faktoru grupas:

o izcirtuma vecums, kuram palielinoties, pieaug zemsedzes sazelums un
samazinas zemsedzes neapklata platiba, negativi ietekme b&rzu ievieSanos.
Bérzu skaits izcirtuma negativi korelé ar apSu ipatsvaru nocirstaja kokaudzg,
kas nosaka spécigu aizzélumu ar apsu atvaseém;

. bérzi veiksmigi atjaunojas izcirtumos, kuros ieprieksgjas kokaudzes sastava
bijusas priedes un izcirtuma sastopamas briklenes. Sados apstaklos
zemsedzes sazelums ir mazaks un atvieglo bérza seklu ieséSanos un
turpmako saglabasanos audzes sastava. Tatad mezsaimniecibas praksé
rekomendgéjamas darbibas, kas izcirtuma pirmajos gados kavé sazéluma
veidoSanos un veicina bérzu atjaunoSanos. Ka Sadas darbibas piemers
minama augsnes mineralizacija.

3.3.2. Dabiski atjaunojusos lapu koku jaunaudzu struktira

Lapu koku jaunaudzu izpétes darba PL tika iertkoti vairakos lielos (pat
22,4 ha) vienlaidus augligajos izcirtumos, tos sadalot vairakas mazakas dalas. Sados
lielos izcirtumos vienu augSanas apstaklu ietvaros jaunaudzu sastavs biezi ir
neviendabigs, respektivi, atseviSkas nogabala vietas aug atsSkirigas lapu koku
biogrupas ar ipatngju sastavu. Jaunaudzu sugu sastava strukturéSanas ir jo 1pasSi
nozimiga, planojot jaunaudzu kopSanu. Atskiriba no meza stadijumiem, kuros, lai art
tie iertkoti dazadas platibas izcirtumos, saimnieciskais rikojums sastava kopSanas
aspekta nogabala robezas parasti neatSkiras, lapu koku jaunaudzu sastavs nogabalu
robezas vari¢ un ir griti visam nogabalam noteikt mérka sugu. Lidz p&tijjuma izpildei
Latvija domingja normativa baze, viena izcirtuma nosakot vienu atjaunojamo koku
sugu, veidojot tiraudzes. Tadel masu darba veikta lielu vienlaidus augligo mezu
izcirtumu analize, lai viena nogabala ietvaros pamatotu dazadu dabiski atjaunot lapu
koku jaunaudzu kopSanas risinajumu nepiecieSamibu.

Atsevisku nogabala dalu (struktiirvienibu) lapu koku jaunaudzu struktaras
salidzinaSanai izmantota HI-kvadrata metode. Ar So metodi savstarpgji salidzinatas
visas izdalitas viena izcirtuma dalas, par pazimém izmantojot lapu koku skaitu
sadalijuma pa sugam un augstuma grupam (<1 m un >1 m). Pieméram, Daugavpils
rajons Subates meznieciba: izcirtuma garums ir 1400 m, platums 160 m, platiba 22,4
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ha. lzcirtums nosactti tika sadalits desmit apméram 2 ha lielas dalas. Uzskatamibas
del izcirtuma dalas numurétas (3.3. att.).

AN0N
[ ]

Batiski atSkirigas izcirtuma dajas
Significantly differing parcels of the young stand

3.3. att. Analizéta izcirtuma sadalijuma shema Subates meznieciba
Fig. 3.3. Diagram of cutover parcelling in the Subate Forest District

Bitiskas atSkiribas nepastav vienigi starp 5. - 7., ka art 9. un 10. dalam.
Pieméram, 9. un 10. dalas iesp&jams izveleties lidzigus jaunaudzu veidoSanas
panémienus, jo to sastavs un koku skaits uz ha ir lidzigs (3.11. tabula). Savukart 1.
fragmentam blakusesosaja 10. fragmenta bérza koku skaits ir 2 reizes mazaks, cieto
lapu koku - 2 reizes lielaks, bet apses koku skaits - 3 reizes mazaks. Atsevisku sugu
koku skaits viena izcirtuma ietvaros daZzadas ta dalas var mainities robezas no 0 lidz
11700 (piem., melnalksnis 6. un 10. dalas).

3.11. tabula/ Table 3.11.

Jaunaudzes sugu sastava atSkiribas dazadas viena izcirtuma dalas
Subates meznieciba
Variations in the young stand structure between different cutover parcels in the
Subate Forest District

Izcirtuma Koku skaits ha ™
fragmenta Nr. Number of trees ha ™
No. of cutover B A M B CLK
parcel

1. 6500 18800 0 0 5000
2. 45500 12500 0 0 13000
3. 52000 17500 0 0 1800
4. 52800 2900 200 0 7700
5. 57000 7200 800 0 7800
6. 24800 4400 11700 0 9600
7. 19700 3100 200 300 5700
8. 23900 7500 0 0 900
9. 4300 7000 0 2200 10200
10. 3100 5800 0 0 11500
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Parasti viena veida agrina kopSanas cirte tiek veikta visa izcirtuma (nogabala)
platiba. Tada riciba ir pareiza, izkopjot, pieméram, skuju koku stadijumus. Lapu
koku dabiskas izcelsmes strukturéSanas liecina par nepiecieSamibu izveleties citu
risinajumu. VienkarsSots saimniecisks risinajums, pieme&ram, izcirst visas apses,
pielaujams vienigi tad, ja apkartejo audzu kvalitate ir tik slikta, ka nav paredzama pat
apmierinoSas apSu audzes izveidoSanas, un jaunaudze ir pietiekoSs skaits vienmerigi
izvietotu citu sugu koku.

3.3.3.  Dabiski atjaunoto lapu koku jaunaudzu attistzba
Analizé ieklauta informacija, kura ieguata, petot divu lidziga vecuma
izcirtumu kopu attistibas gaitu Ogres un Jelgavas rajonos. Ogres rajona izcirtumu
kopas vecums iertkoSanas laika bija 2-3 gadi, bet Jelgavas rajona 4-7 gadi. Atkartoti
parmerijumi veikti 2 gadus pec PL ierikoSanas, kad Ogres rajona izcirtumu vecums
bija 4-5 gadi, tatad Iidzigs Jelgavas rajona izcirtumu vecumam PL ierikoSanas laika.

3.12. tabula/ Table 3.12.

Kopgja koku skaita izmainas pastavigajos PL 2 gadu laika péc objektu
ierikoSanas
Variations in the total number of trees on naturally regenerating broadleaved
cutovers in two years after establishing SPs

Ogres rajona objekti Jelgavas rajona objekti
(audzes sakuma vecums 2-3 gadi) (sakuma vecums 4-7 gadi)
Ogre Jelgava
cutover age at setting up is SPs 2-3 yrs. cutover age at setting up SPs is 4-7 yrs.
Koku skaits PL/Number of trees in SP Koku skaits PL/Number of trees in SP
Nr. | Sakuma | Atkartota | izmainas | Nr. | Sakuma | Atkartota | izmainas
No. | uzskaite | uzskaite (%) No. | uzskaite | uzskaite (%)
Initially At re- Variations Initially At re- Variations
inventory ( %) inventory ( %)
1. 68 58 -15 1, 218 147 -33
2. 147 164 +12 2. 206 148 -28
3. 143 99 -31 3. 276 177 -36
4. 458 356 -22 4, 98 85 -13
B. 544 392 -28 b. 200 200 0
6. 134 103 -23 6. 235 166 -29
- - - - 7. 342 300 -12
- - - - 8. 126 126 0
Vidgji/average - -18 - - - -19

Atkartotas parmériSanas rezultatu analize liecina, ka 2 gadu laika koku
skaits ir samazinajies (3.12.tabula). Ogres objektos viena izcirtuma koku skaits

34




palielinajies, bet 5 izcirtumos tas samazinajies par 15-31 % (vidgji par 18 %) no
sakotngja koku skaita. Jelgavas objektos skaits nav samazinajies 2 izlas¢ ieklautajos
objektos, bet pargjos koku skaits samazinajies par 12-36 % (vidgji par 19 %) no
sakotngja koku skaita. Koku skaita samazinasanas liecina, ka dabiski atjaunoto lapu
koku jaunaudzu attistiba agrinaja stadija nav tieSi atkariga no izcirtuma vecuma — gan
Ogres, gan Jelgavas objektos koku skaits samazinas lidzigi (vidgji par 19 un 18 %),
tacu So izcirtumu kopu vecums PL iertkoSanas laika ir atSkirigs — 2-3 un 4-7 gadi.

Lai skaidrotu koku skaita samazinaSanas intensitati, abas jaunaudzu kopas
jaunaudzes koki tika iedaliti augstuma grupas: lidz 50 cm augsti koki (turpmak teksta
— mazie koki), 51-200 cm (vidgjie koki) un > 200 cm (lielie koki). Mazo koku skaita
Izmaipas rada, vai jaunaudzes ir ieviesuSies jauni koki. Mazo koku skaita
samazinasanas, nepieaugot kop&jam audzes koku skaitam, muasuprat, liecina, ka tie
vai nu izaug, vai art atmirst, bet audzé no jauna neievieSas. Tas savukart liecina, ka
dabiski atjaunojusas audzes koku ievieSanas notiek pirmajos to attistibas gados. P&éc
tam notiek jaunaudzu diferencéSanas, jauniem kokiem no jauna neieaugot.

3.13. tabula apkopota informacija par mazo koku skaita izmainam. Abas
izcirtumu kopas mazo koku skaits jaunaudzes ir reducgjies lidz minimumam — Ogres
objektos $1s grupas koku skaits ir samazinajies videji par 93 %, bet Jelgavas objektos
— par 96 %. Tatad abas izcirtumu kopas jau pirms pirmas uzskaites ir koku skaits ir
atjaunojies, un turpmako jaunaudzes attistibu nenosaka jaunu koku ievieSanas, bet
gan to savstarpgja konkurence, kuras rezultata koku skaits samazinas.

3.13. tabula/ Table 3.13.

Mazo koku (< 50 cm) skaits jaunaudzeés un ta izmainas péc atkartotas PL
parmerisanas
Variations in the total number of small trees (< 50 cm)
on naturally regenerating broadleaved cutovers in two years after establishing

Ogres rajona objekti Jelgavas rajona objekti
(sakuma vecums 2-3 gadi) (sakuma vecums 4-7 gadi)
Ogre Jelgava

cutover age at setting up SPs is 2-3 yrs. cutover age at setting up SPs is 4-7 yrs.

Koku skaits PL/Number of trees in SP Koku skaits PL/Number of trees in SP

Nr. | Sakuma | Atkartota | izmainas | Nr. | Sakuma | Atkartota | izmainas
No. | uzskaite | uzskaite (%) No. | uzskaite | uzskaite (%)
Initially Atre- | Variations Initially At re- Variations
inventory (%) inventory ( %)
1. 29 4 -86 1. 92 6 -93
2. 26 1 -96 2. 138 1 -99
3. 89 1 -99 3. 166 1 -99
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3.13.tabulas turpinajums / Table 3.13. continued

Ogres rajona objekti Jelgavas rajona objekti
(sakuma vecums 2-3 gadi) (sakuma vecums 4-7 gadi)
Ogre Jelgava
cutover age at setting up SPs is 2-3 yrs. cutover age at setting up SPs is 4-7 yrs.
Koku skaits PL Koku skaits PL
Number of trees in SP Number of trees in SP
Nr. | Sakuma | Atkartota | izmainas | Nr. | Sakuma | Atkartota | izmainas
No. | uzskaite | uzskaite (%) No. | uzskaite | uzskaite (%)
Initially Atre- | Variations Initially At re- Variations
inventory (%) inventory ( %)
4. 403 35 -91 4, 22 0 -100
B. AT7 58 -88 B. 80 10 -87
6. 96 4 -96 6. 76 0 -100
- - - - 7. 108 10 -91
- - - - 8. 34 0 -100
Vidgji/average - -93 - - - -96

4. Galvenie secinajumi un promocijas darba rezultatu praktiskais
pielietojums
Galvenie secingjumi
1. Latvija veikta meza resursu statistiska inventarizacija, kas raksturo koksnes
resursus meza un nemeza zemges. Vislielakas lapu koku audzu platibas aiznem bérza
(883,56 tukst.ha), baltalksna (310,16 tukst.ha) un apses (244.71 takst.ha) mezi.
Barzu, baltalkdnu un ap3u meZos Latvija uzkrati 251,5 miljoni m* koksnes, $ie meZi
ik gadus sarazo 11.36 miljonus m* koksnes. 90,78 tikst. ha jeb 6,31 % no galveno
lapu koku sugu audzem atrodas arpus meza zemem, galvenokart neapsaimniekotas
lauksaimniecibas zemés, kadel tam nav meza zemju tiesiska aizsardziba. Meza
platiba Latvija var mainities saimniekoSanas un bavniecibas rezultata.
2. Nesena pagatné Latvija mezsaimnieciba augligajos mezos tika orientéta uz
skuju koku (eglu) audzeSanu. Promocijas darba izstrades sakuma, analizgjot Latvijas
meza fonda datu bazi, tika noskaidrots, ka Latvijas mezos praktiski izzudusas
jaunaudzes ar lapu kokiem ka valdoSo sugu - 1-20 gadu vecu lapu koku jaunaudzu
platiba sastadija tikai 1,4 % no augligo mezu kopplatibas.
3. Valsts mezu apsaimniekoSanas prakse atspogulojas agrino kopSanas cirSu ka
meza audzeSanas pamata butiska loma. Sastava kopSanas cirSu apjoms batiski
pieauga, devindesmito gadu beigas sasniedzot 28500 ha platibu.
4. Ar komponentu analizes metodi veikta lidz 10 gadus vecu dabiski atjaunoto
lapu koku jaunaudzu tipologiska analize apliecina, ka kokaudzes nocirSanas ka meza

36




ekosistemu graujoSa pasakuma rezultata uz laiku ir zuduSas tas robezas, kas iezimé
atsSkiribas starp augligo mezu ekosistemam ar pieaugosam kokaudzém. Tadg] nav
nepiecieSama ne izcirtumu (jaunaudzu) atskirigu grupu noforméSana, ne tam
raksturigo diagnostisko pazimju akcentésana, ne ipasa augligo izcirtumu izcirtumu
tipologija.

5. Atkartoti parméritajos (péc 20 gadiem) vEjgazu izcirtumos, kuru platumi
svarstas robezas no 200 m (Popes meznieciba) lidz 400 m (Priedaines meznieciba),
nav konstatetas kokaudzes izmainas saistiba ar attalumu no meza sienas. Pec 20
gadiem atkartoti parmérot PL platos nosusinato mezu izcirtumos un analizgjot dzivas
zemsedzes struktaru, noskaidrots, ka izcirtumos nenotiek ne parpurvosanas, ne
augsnes degradacijas procesi.

6. Lapu koku atjaunoSanas izpéte apliecina apsSu audzu atjaunoSanas tendenci.
Apses doming 45 % izlase ieklauto augligo izcirtumu (jaunaudzu). Tomér 35 % no
izlases izcirtumiem dominge beérzi, 12 % - cietie lapu koki. Neatkarigi no izpétes
objektu teritoriala izvietojuma Latvija, dabiska atjaunoSanas nodroSina pietiekamu
koku skaitu audzes izveidei. 99 % izcirtumu koku skaits ir lielaks par 2000 gab. ha™,
bet 89 % - lielaks par 10000 gab. ha™.

7. Dabiski atjaunojusas lapu koku mezaudzes ir nevienmerigs sugu sastavs.
Biezi kokaudzi veido jauniba atraudzigu, bet saimnieciski mazvértigu koku sugu
(apse, baltalksnis) atvasaji, nomacot lielu skaitu saimnieciski veértigaku koku sugu
(bérzs, cietie lapu koki, melnalksnis) koku. Jaunaudzes izkopjot, 70 % nogabalu
saglabatos pietiekami liels koku skaits, lai prognozétu iesp&jas izveidot bérzu
tiraudzes, savukart 31 % nogabalu bitu iespéjama cieto lapu koku mezaudzu izveide.
8. Bérzi veiksmigi atjaunojas augligajos izcirtumos, kuros pirms izcirtuma
audzes sastava bijusas priedes un sastopamas briiklenes. Sados apstaklos zemsedzes
sazélums ir mazaks un atvieglo bérzu atjaunoSanos un turpmaku saglabasanos audzes
sastava. Mezsaimniecibas praksé rekomendgjamas darbibas, kas izcirtuma pirmajos
gados kave sazéluma veidoS$anos.

9. Vienlaidus apSu atvaSu izcirSana ar merki veicinat saimnieciski vertigaku
koku sugu ievieSanos attaisnojas vienigi tad, ja zem atvasaja ir pietiekoSs citu sugu
koku skaits un atvasaja augstums neparsniedz 2 m. Veicot vienlaidus apSu atvasu
noplausanu, ne velak ka 3. gada nepiecieSama atkartota sastava kopSanas cirte.
Saimnieciski veértigako sugu koku skaits péc apSu atvasu vienlaidus noplausanas
nepalielinas.

10. Lapu koku jaunaudzu struktiiras (sugu sastavs un augstums) analize pierada
butiskas viena izcirtuma izveidojusos jaunaudzu biogrupu atSkiribas. Dazada lapu
koku jaunaudzu struktira liedz izveidot vienotu rikojumu kopSanas cirtem ar
reglamentétu atjaunojamo sugu sastavu. Dabiski atjaunotam lapu koku jaunaudzém
japieméro kopSanas metode pa sugu biogrupam.
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Promocijas darba rezultatu praktiskais pielietojums

1. Uz promocijas darba atzinu pamata sagatavota argumentacija, kuras
rezultata atcelti Ministru kabineta Noteikumi Nr. 354 “’Meza atjaunoSanas
noteikumi’” (spcka no 10.10.2000), to vieta piepemot pilnigi jaunus Meza
atjaunoSanas noteikumus Nr. 398 (speka no 11.09.2001), kas radikali izmainija lapu
koku dabiskas atjaunosanas reglamentu Latvija.

2. Uz darba izpildes laika ierikoto meza objektu bazes sagatavoti un vaditi
vismaz 60 dienu seminari Latvijas meZa nozares — Valsts meza dienesta un akciju
sabiedribas *’Latvijas valsts mezi’’ darbiniekiem, censoties uzlabot izpratni par dabai
tuvam meza apsaimniekoSanas metodeém un to ekonomisko izdevigumu.

3. Latvija promocijas darba autora vadiba uzsakts un realizéts meza resursu
statistiskas inventarizacijas 1. cikls, ta laika iegata informacija tiek izmantota
pétijuma *’Latvijas meZa resursu ilgtspéjigas, ekonomiski pamatotas izmantoSanas un
prognozésanas mode]u izstrade’” realizacija, kura ilgtermina mérkis ir valsts mezu
IzmantoSanas apjomu noteikSanas un mezsaimniecibas reglamentu revizija.
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1. General overview of the work
1.1. Background

With its share of 10-14% in the GPD, the forestry is among the Latvia’s
major sectors of economy. Knowledge of the processes under way in forest
regeneration, coupled by the methods of cultivating vital, high value and quality
forests, are at the basis for estimating the wood resources availability in the future.
This knowledge can also be useful for evaluating the resources currently available.

In forest regeneration it is essential to understand and exploit the ecological
regularities governing it rather than go to great lenghts to make the nature behave as
man would like it. Under the climatic conditions of Latvia natural sprouting up of
broadleaved trees in nearly every open space save bogs is a regular phenomenon. At
the same time the wood of broadleaved species occupies a prominent place for the
country’s woodworking industry. For the past few decades there has been no research
in Latvia on natural regeneration of broadleaved forests and the course of their
growth.

In the present century the standing volume accrued on vital and highly
productive forest stands is the major indicator of the country’s ability to ensure
continuous and sustainable development. Apart from the growing stock available in
woodlands, the efficiency of forest management is yet another factor to be accounted
for. It is the initial costs of establishing new forest stands that greately affect the
management efficiency. Two alternatives are possible here: establishment of new
stands by seeding or planting, or creating, by exploiting the forest’s ability to
regenerate naturally, an ecosystem that matches definite goals in forest management.

The research work for the given promotional paper was started in 1995,
shortly after Latvia had regained sovereignty. At that time the future prospects for
broadleave cultivation was treated with certain scepticism. Even frorestry
professionals had a vague understanding of the course of broadleave natural
regeneration, let alone its specification in regulatory acts. Shortage of broadleaved
stands may partly be explained by the Sovie-time policies when the forest industry
was focused mainly on processing softwoods. However, Latvia as an independent
state has to more intensively utilize also its hardwood resources mainly through the
development of veneer and plywood industry. The major actor in this sector, the Joint
Stock Company ,,Latvijas Finieris”, keeps up a constant demand for birchwood.

In the late 1990s the regulatory acts effective at that time envisaged a three-
stage control of forest regeneration: technical acceptance, approval, and transfer to
the category of stocked forest land. It was fully convenient for administrative control
over artificial regeneration, yet inadequate for natural regeneration of broadleaved
stands. For instance, the natural regeneration of aspen and grey alder may proceed
very fast with the young growth as high as 1-2m already in the second year after
logging. It implies there is neither a need for technical acceptance nor approval.
However, at the same time individual broadleaved species as aspen and grey alder
may, because of market tendencies, be considered less promising, which tempts the

39



foresters to establish high quality stands of commercially more lucrative species
(pine, spruce, birch, common alder, noble hardwoods).

In 2004 the Latvian government decided to launch a project on statistical
inventory (NFI) of the country’s forest resources after the permanent sample plot
(SP) method. The inventory carried out by the Latvian Forestry Research Institute
»Silava” (LFRI Silava) was to provide not only unbiased and accurate information on
the Latvia’s forest resources but also develop a voluminous SP database, comprising
the components of stand structure.

The author of the given paper started the researh in 1995 when as a graduate
of the Forest Faculty of the Latvian Agricultural University working at the LFRI
Silava on the project ,,Models for tending naturally regenerating broadleave stands”.
The task was to elucidate the course of forest natural regeneration and describe the
fertile forest sites in terms of forest typology following the progress of natural
regeneration and the floristic composition of live ground vegetation. In 1998 the
author was invited to participate in competition and work in the position of Head of
forest regeneration and tending sector in Latvian State forest service’s central
administration. After changes in the organizational structure of the forest sector
governance in 1999 the author continued this work as a forestry expert with the
central administration of the newly established State Stock Company ,,Latvijas valsts
mezi” (LVM). In 2004, when the NFI was launched, the LFRI Silava invited the
author to work as a leader for this project, the first of this kind in Latvia. The author
has attempted to incorporate in the given work the knowledge and conclusions made
in the earlier stages of this effort.

1.2. Research objectives
The overall goal of the research work presented here was to appraise the
situation with young broadleave stands in Latvia and work out a rationale for their
management. There are a number of specific objectices which result from the overall
goal: investigating the course of broadleave natural regeneration and the role of
young stands in forest self-preservation; estimating by statistically reliable methods
the growing stock of the country’s most common broadleaved species.

1.3. Research tasks

1. Estimate the volume of wood resources in broadleaved forests and appraise
the situation with naturally regenerating young broadleaved stands.

2. Recognize the typological differences in fertile forest sites of naturally
regenerating broadleaved stands of the age up to 10 years.

3. Describe proceeding from long-term field data the forest ecosystem re-
establishment and the variations in ecological conditions in wide cutovers.

4. Elucidate the progress of broadleave natural regeneration in fertile forest

types.
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1.4. Publications on the topics of research
Twelve publications have been published (see page 6).

1.5.  Structure and coverage

The promotional paper is structured following the research tasks as specified
above. Chapter 1 under a number of sub-headings describes the sate of the art
regarding the ecological role of broadleaved trees and their natural regeneration in
Latvian woodlands, stand tending as a means for increasing forest value, and the
ecology of live ground vegetation and its importance in forest cultivation. Chapter 2
Is devoted to the methods of inventorying the wood resources of broadleaved forests
and surveying naturally regenerating broadleaved stands. Chapter 3 under five sub-
headings evaluates the broadleaved wood resources and the situation with young
broadleaved stands in Latvian forests, deals with the early thinnings (cleanings),
analyses the typological differentiation of the sites under young broadleaved stands
and their role in forest self-preservation, including an analysis of the field data on the
composition, structure, and the progress of naturally regenerating young broadleaved
stands.

The number of pages is 124, the data are summarized in 36 tables and 23
figures, the list of references includes 133 literature sources. At the end given are 10
major conclusions and suggestions for practical application of the research results.

1.6. Abbreviations and acronyms used

d. b. h. - diameter breast height (tree diameter at the height of 1.3m above
the root collar);
Forest types -

Ap - Mercurialiosa mel.;

As - Myrtillosa mel.;

Dm - Hylocomiosa;

Dms - Myrtilloso-sphagnosa;

Gr - Aegopodiosa;

Grs - Dryopteriosa;

Kp - Oxalidosa turf . mel.;

Ks - Myrtillosa turf. mel.;

Lk - Filipendulosa;

Vr - Oxalidosa;

Vrs - Myrtilloso-polytrichosa;
GPD - gross domestic product;
GPS - global positioning system;
LFRI Silava - Latvian Forestry Research Institute ,,Silava”;
LVM - Joint Stock Company ,,Latvijas valsts mezi”;
NFI - National Forest Inventory;
SP - sample plot;
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SRF - State Register of Forests.
Tree species- A (apse) — aspen, B (berzs) — birch, Ba (baltalksnis) — grey alder,
CLK - noble hardwoods, M — common alder.

2. Material and methods
2.1. Inventory method for wood resources of broadleaved forests

The Latvian NFI data are used to carry out the first research task — estimate
the volume of wood resources in Latvia’s broadleaved forests. This inventory, under
the Cabinet mandate and headed by the author of this paper, was undretaken by the
LFRI Silava. The NFI method for Latvia is to a great extent designed following that
for the Lithuanian NFI (Kuliesis et al., 2003), while analyzing and critically
reviewing the experience of forest resources statistical inventories in other countries.
The algorithms developed by Latvian forestry scientists are used for calculating
secondary parameters.

The NFI method follows a two-stage selection principle. The first stage
consists in creating a SP network, comprising permanent and temporary sample plots.
Then selected are permanent SP clusters with four SPs in each, as well as temporary
clusters with eight SPs in each. The permanent SP clusters are evenly distributed all
over the country within a distance of 4x4km between them in a manner making an
isosceles triangle (Fig. 2.1. a). Each year measurements are done on one fifths of all
permanent SPs, evenly all over the country. The temporary SPs, distributed following
a pattern of 2x2km, are intended to increase the credibility of results. (Fig. 2.1. b) .

In permanent clusters the SPs are grouped so that each cluster comprises
four SPs. Inside a cluster the SPs are located at the vertex of a square of 250x250 m
with the SP centre shifted by 25m off the square’s vertex. In the second stage of
selection reference trees for evaluating the height, age, increment, quality, and
damages are chosen in each SP to be inventoried. Selected for these measurements
are 20-30% of all the trees. A permanent reference SP of fixed radius and the size
500m? (radius (R) in the plain surface is 12.62m) is the main constituent in the NFI
(Fig. 2.2.). On this plot measured are the trees of the diamter 14.1cm and above at the
height of 1.3m fom the root collar (diameter breast height, d. b. h.).

In the SP centre another SP (of the size 100 m?’; R = 5.64m) is singled out,
where all the trees of the d. b. h. of 6.1cm and above are measured. In the first quarter
of this SP (counting from the N direction; 25m? in size) measured are all the trees
and their shoots of the d. b. h. of 2.1cm. Individual sectors are isolated in the SP in
case the differences are found regarding the form of ownership, land use, forest land
category, stand origin, site type, as well as the age difference for the dominant tree
species exceeds 20 years and the stand composition differs by four and more points
(Fig. 2.2.).

Radial increment for stand constituents of the mean diameter above 10cm is
determined by using increment borer. For stand constituents of the mean diameter
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below 10cm the current increment is determined by dividing the volume for the
respective constituent by its age. For the constituents of the d. b. h. above 10cm
following the borer method the age is determined by the same method. For the
constituents of the d. b. h. below 10cm the age is determined by counting the growth
rings of a stem cut down outside the SP. The radial increment is determined for the
previous periods of 5 and 10 years. The borer-measured trees should as much as
possible represent a variety of diameters. In general case, the increment is determined
for 1 or 2 stand’s thinnest trees, 1 or 2 thickest ones, and 2 to 3 trees of average
thickness.

After the field data were collected and fed into the information systems, the
secondary parameters for each stand consistuent were calculated by using an
algorithm of our own developed by the author of this paper. Then the SP descriptions
were consolidated and the respective database made, which served as the basis for
preparing reviews on the situation with forest resources. In the given research work
used are the stand data (growing stock and current increment) for the Latvia’s most
common broadleaved species (birch, aspen, grey alder). To evaluate the variations in
forested areas, as well as in growing stock and current incerement, use is made of the
algorithms given in the NFI manual for Latvia.

The height for each tree is calculated following the measurement data for
reference trees. Isosceles hyperbola arc is used for equalizing the height (Ozolins,
2002). The equation for itis :

D
H=H,+—, 1
° K.-D+C @
where:
H, —d. b. h. and height curve equation parameters are found after the formulas:
1 1 1
N - _ .
ZDi-(Hi—l,B) ZDi ZHi—l,B
C= 1 1 <1 @)
N-) — -y = .y &
Z Di2 Z Di Z Di
2 1a Z* .
K — H. 13 (3)
N
The volume of an individual stem V is determined after:
v, =y -he-d/ e, (15)
where:
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h,  —height, m;

d, —d.b. h, cm;
v,a, B, — coefficients for stem bulkiness depending on tree species (Liepa,
1996).

Actual current increment of forest stands Z,, is calculated as a periodic mean value
for last two five-year periods, using the formula:

ZM 212732,4WGHaDﬁ|gH+¢_2[ZH (a—i_ﬂlg D) + ZD(¢+ﬁIgH)]’ (17)

H 10D

where
Z,i  —actual current mean periodic growing stock increment, m®-ha™. g_l;
G —d. b. h. basal area for the stand constituent, m* -ha ™
H — mean height for the stand constituent, m;
D —mean d. b. h. for the stand constituent, Cm;
Z, —diameter increment for the stand constituent over the respective five-year
period, mMm:

Z,=2iu, (18)
where:

I — mean growth ring width of the stand constituent for the respective five-
year period, mm ; i is determined for the mean tree diameter of the stand constituent
following the growth ring width equalization curve for borer-measured trees, using a
linear equation;

u — bark thickness coefficient;
Z, — height increment for the stand constituent over the respective five-year
period, M:
- 2iH (aD +Db) 19)
cD +100
where:

a,b,c - coefficients for the growth in height (Liepa, 1996).

2.2. Survey method for natural regeneration of broadleaved tree species
For investigating the statics and dynamics of broadleave natural
regeneration, survey SPs were set up in eight state regional forest districts in the
administrative regions of Jelgava, Ogre, Gulbene, Jekabpils, Daugavpils, Limbazi,
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Liepaja, and Bauska according to the territorial division that existed till 2009 (Fig.
2.3.). After establishment the SPs were once re-surveyed two years later.

In choosing the SPs for studying broadleave natural regeneration the
following restrictions were introduced:
o The growing conditions in the respective cutover (young stand) are suitable
for cultivating broadleaved trees, i. e. before felling the site belonged to one of the
following forest types: Vr, Gr, Vrs, Grs, Lk, Ap, Kp, As (referred to as fertile forest

types);

o Age of the broadleaved stand regenerating on the cutover is from 2 to 9
years;
J No planting of conifers and thinnings done in the regenerating broadleaved
stand.

In each of the eight administrative regions chosen were 20 cutovers of
varying age (i. e. the number of years after felling) and having the traits as specified
above. Survey in each cutover was done on 9 circular SPs of the total area 60 m?. The
SPs are arranged in 3 rows — two along the sides and one in the centre with three SPs
in each. Along the cutover’s longer sides the SPs are 20m off the edge; the distance
of the rows from the cutover ends is ¥4, %, and % of the cutover length, respectively.
In each SP the following measurements were made:

o number of trees following the tree species and height groups
(<10cm; 11-20cm; 21-50cm; 51-100cm; 101-200cm; >200cm);

o soil disturbance (visual evaluation: 1 — slight, 3 — heavy);

o peat layer depth, cm;

o mean height of the ground vegetation, cm.

The following data are supplied for each cutover surveyed:

o cutover age (number of years after timber harvest, including the
year of tree felling);

o cutover length, width, and area;

o composition of the tree stand cut down;

o description of the adjacent forest stand (on side 1 and 2).

In each cutover the ground vegetation is surveyed at 200 points, distributed
along SP rows, perpendicular to the cutover sides. This is done by sticking into the
ground an iron rod, 1.5m long and 0.3cm in diameter, and recording all the plants
whose above-ground parts (leaves, stems, or blossoms) are in contact with the rod
(point-square method).

The data are entered into unified field sheets and fed into a matrix
developed for data processing in the MS Excel environment. For analyzing the
typological structure of naturally regeneating broadleaved stands in fertile forest
types used is the method of component analysis, which was successfully applied
when developing the Latvian forest typology (byw: u op ., 1977).
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In order to elucidate the role of broadleaved species in forest self-
preservation the SPs established earlier were re-surveyed (Aire, 1977). In the forest
districts of Pope and Priedaine analysed were 200 — 400m wide cutovers, where
forest was downed by the 1967 hurricane. When re-surveying 12 SPs established in
1977, focus was on the situation with the young stand and live ground vegetation in
the middle of the cutover and next to the old forest wall.

In each of the 12 SPs the structure of ground vegetation is assessed by
determining the projective cover for individual species. The structure of ground
vegetation for 1997 is juxtaposed to that for 1977, dividing the plants as soil moisture
indicators in 5 groups: psychrophytes, mesophytes, mesohygrophytes, hygrophytes,
hygrohydrophytes. Ellenberg indices were used to describe the changes in ecological
conditions. To evaluate the risk of forest transformation in too wide cutovers, in 1997
re-surveyd were (after 20 years) the cutovers where the forest was thrown down by
the 1967 hurricane. The cutover width was from 200m (Pope) to 400m (Priedaine).
All the research plots represent fertile, waterlogged, and drained woodlands.

3. Results and discussion
3.1. Broadleaved wood resources and the situation with young broadleaved stands

According to the NFI principles for Latvia the basic inventory unit
represents SPs, which are arranged in clusters of 4 (or 8), located in tracts of
specified radius, whose centre is identified after pre-defined plane coordinates by
using high-precision GPS receivers. During the 2004 — 2009 fieldwork, directly
headed by the author of this paper, sureveyed were all the overland SPs, checking the
land use and estimating the wood resources. The total number of SPs for wood
resources inventory was 18,710.

To meet the needs of NFI, a programme in Microsoft Access environment
for processing inventory data was worked out under the guidance of the author of this
paper, with the data processing module improved after each season of field work.
The functioning (working out) and use of the programme may be divided in a
number of stages:

) feed-in of the azimuths and distances for the discontinuity points of
the SP sections; reading the profile areas and recording in the SP field sheet;

) data feed-in into the Microsoft Access environment after the fields
in the field sheet; data feed-in and their logical control;

o preparing calculation algorithm by filtering the data feed-in

following the number of the section and the stand constituents (species, storey,
undergrowth);

o calculation algorithm is as specified in the calculation manual;

) re-calculation on a per ha basis;
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o algorithm for preparing stand descriptions following a description
of its individual constituents;

o creating a joint database of the main stand parameters, usable in the
Excel environment;

) developing a model for evaluating the credibility of results;

o preparing a review template, usable in the Excel environment and
comprising means for determining standard error for each parameter evaluated;

o linking the review template to the database, preparing reviews.

Correlation of the stand data of SP sections to the whole territory of Latvia
are done by using the algorithms described in the chapter on methods. A data body
comprising the SP (its section) area and the related indicator, expressed on per ha
basis, is created for each parameter to be evaluated. As the SP sections vary in size
(in general the SP area is 500 m?but less in case the plot is divided in sections), these
differences are accounted for in calculating the mean values. Thus, the parameter’s
mean value is not the arithmetic mean (the sum divided by the number of SPs) but
the weighted mean value (the areas and values multiplied and the result divided by
the sum for the areas). The indicator’s value for Latvia as a whole is obtained by
multiplying the weighted mean value by the value for the SP stratum (stand cluster)
area. The SP stratum area in ha is obtained by multiplying the sum of real SPs (their
sections) area in m? by the area in ha for one SP, dividing the result by 500.

In NFI by credibility evaluation we understand the calculation of standard
error for each indicator. An error in area calculation represents a potential error likely
to occur by incorporating in the total SP area the contibutory effect of the area to be
evaluated. In reviews for each indicator, which contributes to the mean value, given
is the standard error expressed in measurement units (m, cm, m® ha®). For indicators
on per area basis (e. g. growing stock, increment) the standard error in percent is
calculated, taking into account both the error in area evaluation and that for the
particular indicator. For instance, a claim that the growing stock of pine stands in
Latvia is 1,000,000 m® with an error of 10 % implies that this quntity may vary by +/-
100,000 m*. Provided the margin of error is given, the data user may safely apply the
data within the error limits, depending on the particular purpose the data are used for.

As during the NFI fieldwork every single overland SP in the territory of
Latvia was visited, we have precise information on the total forest cover in the
country. In this connection a new category was introduced — forest on agricultural
land, i. e. the availability of trees (at least 1,000 evenly scattered trees on a unit area)
on the land obviously other than forestland. For the purpose of this study the two
arbitrary forest land categories are merged into one, with an option to select the data
and make calculations for each category separately.

Proceeding from the measurement results in the 1st stage of the NFI we may
claim that the forest-covered area in Latvia is 3,497,080ha ( +/- 23,530ha or 0.67%)
which accounts for 54.14 % of the country’s land area. The total growing stock is
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633,480,000m* (+/- 6,410,000m*® or 1.01 %). Forests takes up 3,162,430ha (+/-
23,600ha or 0.75 %) or 48.96 % of the country’s territory. Included in forests are
136,400ha of agricultural lands obviously overgrown by forest and having the total
growing stock 2,970,000m® (+/- 9.02 %). Forests on agricultural lands account for
2.11 % of the Latvia’s territory. The total growing stock with the standard error 1.05
% is 630,730,000m® (+/- 6,630,000m°). According to the NFI data pine is the
dominant tree species in Latvia with pine stands accounting for 28.8 % of the total
forest area (birch — 28.2 %, accordingly). Not counting the respective share of
agricultural lands that meet the criteria of forest, the areas of pine and birch in
original forestlands make up 29.82% and 27.38 % of the total, respectively. Fig. 3.1.
illustrates the age structure of the stands of broadleaved species common in Latvia.

The 2004 — 2008 NFI, when hidden SP coverage was created, should be
considered the initial stage of the forest resources static inventory. In the course of
this effort essential information on forest resources statics will be obtained, and by
using the borer methods it will be possible to estimate the current increment.
Unfortunately, such data are insufficient for estimating an optimum for resources
utilization, i. e. state whether we under- or overutilize the wood resources available.
The first stage of re-invetorying the NFI results, launched in 2009 under the
leadership of the author of this paper, will provide answers to these questions.
However, by using the data already available we may characterize the wood
resources of the main broadleaved species (birch, aspen, common alder) and quote
the current increment for them, calculated at the office.

The total area of birch in Latvia is 883,560ha with the total for growing
stock 153,020,000m®. The total growing stock in birch stands (98,890,000m°) is
below that for the total avalability of birchwood. The figure for the total of
birchwood resources in Latvia is 142,460,000 m® including 30,700,000m® as
accompanying species in conifer forests. The average growing stock in birch forests
is 173.19 m*ha™, which is below that for spruce and aspen under equal growing
conditions (186.08 m*ha™ and 232.78 m*ha™, respectively). Fig. 3.2. illustrates the
average growing stock of birch forests following 10-year age brackets. The age
structure of birch stands is given in Fig. 3.1.

Out of the total amount of birch stands 6.22 % (54,970ha) are on the lands
other than forestland. In the Latvian legislation the legal status of forest-covered
lands other than the forests formally registered in the State Register of Forests (SRF)
Is vague. Because of indefinite legal status, the forest areas other than those entered
in the SRF may vary depending on the landowner’s decision on land use (plowing,
mowing, building over, etc.).

In Latvia each hectare of birch forest produces on the average 7.35 m® of
wood per year. The total current increment in birch forests is 6,490,000 m®. Fig.
3.3. illustrates the average current increment for birch in 10-year age brackets in
forests of Site Index | and la. The data obtained show a highly uneven quality of
birch stands as seen from a high dispersal of average values around the average value
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for increment. It implies that the foresters should strive for cultivating the forest
crops in line with the growth potential of the respective site. Similar conclusions are
drawn when analysing the productivity of conifer stands. The conventional criterion
for evaluating the succes of forest management — how many cubic meters can we
afford to harvest this year? - is of no consequence any more. It is high time to change
the perception of forest as public benefit: in the present century it is the standing
forest rather than the forest we can log over that is the major product the forestry
offers to the public. Standing forest as a product ought to be productive, healthy, and
of high quality. Only such a forest can help balance out the climate changes in the
biosphere polluted by man and the industrial development. Passive conservation of
seemingly natural forest is no more a resolution of the issue. Woodlands comprising
high value stands are a natural ecosystem for Latvia. It is estimated that in Latvia the
costs for producing a cubic metre of wood is 1.4 times less than in Scandinavia. In
pine forests each live cubic metre of wood has produced 506 m* of oxygen with this
figure for spruce and birch 445 m* and 633 m®, respectively. It follows that the
oxygen emitted by forest, and, accordingly, standing forest, is an export commodity
for the benefit of the entire biosphere and, first of all, for man.

When calculating the current increment for stemwood (m*ha™yr.) it is also
possible to evaluate the productivity of diverse age tree stands. In average age pine
stands (41-80 yrs.) the increment with 90% credibility varies from 0.5 m*ha™ yr. to
145 m*ha™tyr. (on the average 7.5 m*hatyr.): in ripening stands (81-100 yrs.) -
from 0.5 m*hatyr. to 12.5 m*ha’yr. (on the average 6.5 m*ha’yr.); and, what is
most important, at the cutting age — from 0.5 m*ha* yr. to 9.5 m*ha™yr. (on the
average 5.2 m*ha yr.) Thus, a half of the stands of mature pine (101-120 yrs.) and
spruce (81-100 yrs.), legally allowed to be cut down, still produce wood over 5 m®ha
L yr., which accrues on the thickest stems, whose commercial value is especially
high. No denying, among the most productive stands at the mature age are those that
were tended at the young age. At the same time we find that in a high proportion of
average age and near-mature stands the natural increment is close to zero or even
negative. Keeping similar stands unharvested untill they reach the cutting age
strongly contradicts the major tasks of modern forestry. A foresry product like this is
actually a waste.

As it follows from the data we possess, delaying the harvest of highly
productive mature stands may, for balancing out the volume of removals, be
compensated by the harvest, accordingly timed, of low productivity average age and
near-mature stands (i. e. the stands whose current increment is below the growth
potential of the site following the site index and stand age) and establishing new
stands instead. It can be explained in greater detail by investigating the growth
potential of low productivity stands. In this respect special attention should be given
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to currently low productivity conifer stands in wetlands and bogs, whose growth
potential may be substantially improved by hydrotechnical amelioration.

Fig. 3.3 illustrates the dispersion of current increment values around the
average values. In the context of above regularities the same refers also to birch as
the second dominant tree species in Latvia.

Forest management in line with the stand growth potential is possible only
in case silviculture receives due attention. It is just the silviculture where the
achievements in forest genetics and tree breeding, and the activities of forest
protection, tending, land amelioration, etc. come into play, though often wrongly
treated as an end in itself. It implies that prescribing silvicultural measures and their
purpose-oriented implementation require a more expeditious approach, based on an
objective inquiry into the growth potential of tree stands and the risks involved.

Grey alder is the second most widespread broadleaved species in Latvia,
which accounts for 310,160ha or 9.81% of the total forest area. The total growing
stock in grey alder stands is 41,520,000m®. The total for the wood resources of grey
alder in Latvian forests is 42,000,000m*. A slight difference between the total
volume of grey alder wood and the total growing stock in grey alder stands proves
that it grows mainly in pure stands. The average growing stock in grey alder forests
is 133.88 m*ha™. The age structure of grey alder forests is shown in Fig. 3. 1.; the
average standing volume in 10-year age brackets — in Fig. 3. 2. On the lands other
than forest grey alder takes up 27,040ha or 7.76 % of the total for grey alder forests.
Similarly to birch, grey alder grows mainly on abandoned farmlands.

Grey alder forests produce on the average 8.13 m® ha of wood per year.
Totally, the current increment for gey alder forests is 2,520,000m°. Fig.
3.4. illustrates the average annual increment for grey alder in 10-year age brackets.

In Latvia, aspen stands take up 244,710ha or 7.74% of the total forest area.
The total growing stock is estimated at 56,960,000m°. The average growing stock is
232.78 m*ha™. Fig. 3. 2. illustrates the average growing stock for aspen in 10-year
age brackets. The age structure of aspen stands is shown in Fig. 3.1. In the forests
outside the forest lands aspen takes up 8,770ha only, or 3.6% of all aspen stands. The
current incerment for aspen is 2,350,000m? . Fig. 3. 4. illustrates the average current
inccrement for aspen in 10-year age brackets.

Before starting the work on broadleave natural regeneration and the quality
analysis of naturally regenerated stands informational support for analysing the
database ,,Meza fonds” (Forest fund) was provided. The database was used for
generating the data on four administrative regions: Ventspils, Jelgava, Madona, and
Rézekne. For each region we established the distribution of forest lands (also bogs)
following the forest types (n=23 + 3 bog types) and 5 types of forest growing
conditions (in ha and percent of the total forest area): forests on dry sites, on mineral
soil wetlads, on wet peatlands (organic wetlands), on drained mineral soils, and on
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drained peatlands. For each forest type the following was found regarding the ares
taken up: unstocked forest lands, cutovers, forest regeneration in process, young
stands up to 20 years old following 10-year age brackets.

The sites,where forest regeneration is in process, are described after the tree
species (birch, aspen, common alder, grey alder, oak, ash) in the following forest
type groups: As+Ks; Ap+Kp; Dm+Vr; Gr; Dms+Vrs+Grs. For each group the
following is established: the total area where broadleaves regenerate naturally, the
age distribution of these areas: up to 5 years, from 6 to 10 years, above 10 years. The
young stands are assessed also in terms of quality by multiplying the density by the
coefficient for the stand’s dominant species : 0.7 and above — optimum quality; 0.4-
0.6 — average quality; the same < 0.4 — inadequate quality. For each forest type
(group of types) established after the age brackets is the area taken up by each of the
said tree species, dividing the young stands into the following quality categories:
optimum, average, and inadequate.

According to the results of data analysis we have virtually no young stands
with broadleaves as the dominant species. Out of the total area suitable for
broadleave cultivation the young stands of broadleaved species of the age 1-20 years
accout for 1.4 % only. No doubt, in the long run it will result in a shortage of the
brodleaved stands of exploitable age.

At the same time in some regions of Latvia nearly all cutovers (90%) of
fertile forest types were left for natural regeneration. We may expect low quality
stands there, unless early pre-commercial thinnigs (cleanings) are done. Broadleaved
trees appear on cutovers already during the first years after clear-felling, and belated
thinnings in similar stands may be of no avail.

Starting with the late 1990s, young stand tending was advanced as the major
task for implementing the sustainability principles in forest management. The one-
time State Forest Inventory Institute calculated the volume of pre-commercial
thinnings in state-owned forests, using the method for determining it.

In 1998, identified were the problems which made the principles of the
given method for calculating the volume to be thinned out inconsistent and because
of that impracticable (Jansons, 1999). In January 15, 1999 the author of this paper
drafted an order of the State Forest Service whereby its duty was to pre-set the annual
volume of pre-commercial thinnings following the basic criterion for it: the number
of trees of the crop species in the young stands of the height up to 9m is to be
reduced to 2,000 trees ha™. When thinning the trees of crop species, those of
conflicting species are also removed from the stand. With pre-commercial thinnigs
becoming a management priority for state-owned forests, the volume of thinnings
carried out increased substantially (Fig. 3. 5.).
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3.2. Typological structure of young broadleaved stands and their role in forest self-
preservation
The field data describing young broadleaved stands were, as provided by the
method, collected in 160 cutovers. This bring up a question whether all the cutovers
to be studied should be considered as a single general cluster. An answer to this
question results from the method of data analysis, as well as from the forecasts of
stand future development and the management prescriptions most suitable for them.
The method of component analysis is used to decide if the objects of study
should be grouped or not. (In how many groups? Following what traits the given
object of study falls into one or another group?) The cutovers were compared
following the numerical values, collected according to the method, for the young
stand internal parameters typical for the given forest ecosystem, as well as after the
internal parameter numerical values for the stands cut down and the adjoining forest
that remained intact.
Three alternatives are component-analysed after the traits describing:
e cutover, the stand existing there before logging, the stand remaining next to
the cutover - 22 traits;
e structure of live ground vegetation in the cutover (young stand) — 31 traits;
e structure of the young stand and live ground vegetation — 45 traits.

Cutover projection in the plain after their coordinates, with the coordinate
axes representing the most suitable eigenvectors PRIN1 and PRINZ2, resulted in a
fairly compact cluster of points. In each sector of the cluster of points we find
coordinates for the cutovers of highly varying age. The density of points is higher in
the centre as compared to the periphery. Similar distribution of points in component
analysis is typical for a single general cluster of samples. This is confirmed by
distribution frequency curves, which are obtained by projecting the points on the
PRIN1 un PRINZ2 coordinate axes (Fig. 3.6.). For all the alternatives we obtain only
single-peak distribution curves, which as to thier shape are fairly close to those for
normal distribution.

As it follows from the above analysis, there is no reason either for grouping
the cutovers (young stands) or placing emphasis on one or another diagnostic trait
typical for them, including no need for typological distinction between the cutovers.
In case the age of cutover (young stand) is below 10 years, the site type of the stand
cut down is of no importance either. Stand removal as an action destructive to the
forest ecosystem obliterates for the time being the typological distinctions that
existed between the forest ecosystems comprising mature stands. The restrictions
introduced for selecting the objects to be studied were sufficient to count the cutovers
(young stands) as belonging to a single general cluster of samples.

From the viewpoint of forest ecology the removal of tree stand, which used
to be the major producer of organic matter, provokes an inflow of energy into the
ecosystem that is destroying to it. Normally, stand removal is followed by forest
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regeneration, involving site preparation, planting, tending, and taking forest
protection measures. However, the said activities, intended to add energy to the forest
ecosystem, not invariably ensure its preservation.

When assessing the risk of forest transformation in cutovers too wide, it is
concluded that the practice of earlier years to remove the broadleaved trees has in
many places hindered the development of forest environment. So, in Pope we find
sites where the attempts to establish pine have failed. It is quite often that pine stands
die back because of low quality planting stock, pests, and what is most important,
wildlife damage. At present, 30 years after windthrow the mean height of trees in
sparse young stands of pine is from 1.1 to 3.9m, and in every SP the number of trees
Is insufficient (density > 0.7) to make up a proper pine stand.

Repeated removal of all broadleaved trees has not favoured the
establishment of pine either. According to the 1977 and also 1997 survey data, the
number of broadleaved trees on the SPs was from 10,000 to 100,000 stems ha™* with
the mean height about 1.5m. These sites are not suitable for cultivating spruce.
However, the spruces were retained, and according to the local foresters, even
beating-up by spruce was done, thus giving up the goal of cultivating pine. High
pressure of wildlife coupled by failing management practices in the cutovers and
young stands have resulted in ecosystem degradation in Pope, where the tree stand
has so far failed to become the major producer of organic matter regardless of the
distance to the old forest wall.

On the Priedaine SPs the mean height of pine is 9.0m, and the number of
stems is sufficient for a normal density pine stand. The distance to the old forest wall,
too, has not affected the stand composition and other parameters inventoried. In
every case (both Pope and Priedaine) observed is an internal differentiation of
cutovers, which in the 1977 inventory were counted as individual subcompatments,
after the forest type: in more fertile site types the proportion of spruce is increasing,
accompanied by successful natural regeneration of brodleaved trees. The fact that
similar development has taken place within a single cutover (subcompartment)
suggests that either more subcomparetments should be identified or the management
be done on biogroups following the dominant tree species in each. Appearance of
biogroups in the sites analyzed has no bearing to the distance to the old forest wall.

Regarding the soil moisture we had an opportunity to juxtapose the 1977
and 1997 inventory data (Table 3. 1.).

The average weighted indices are calculated, arbitrarily denoting
psychrophytes by 1, mesophytes- by 2, etc. The 1977, as well as 1997 data do not
confirm significant soil moisture variations in mid-cutover compared to the forest
edge (distance from the forest wall up to 30m).

In the 1997 inventory, the average weighted indces (as presented in Table
3.2. ) were obtained by using the so-called Ellenberg indices for describing
ecological conditions in wide cutovers and at the forest edge. Similarly to the soil
moisture evaluation method of grouping the plants, proposed by K. BuSs and
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A. Abolina, the Ellenberg indices, too, do not reveal significant variations of
environment conditions in wide cutovers of drained forests.

3.3. Species composition, structure and growth of naturally regenerated
broadleaved stands
3.3.1. Species composition and the potential for altering it

As provided by the method, the SP descriptions refer to natural regeneration
by the comercially most valuable tree species like birch, common alder, and noble
hardwoods. However, the tree species that give off vigorous stool shoots or root
suckers are normally the first to appear on cutovers. In fertile forest types aspen is the
most common species that shoots up coppice.

In the present research the initial number of trees, 2,000 stems ha™ , is
assumed to be enough to create a productive broaleaved stand. The said figure for the
minimum number of trees is a hypothetical assumption made after the initial
minimum density specified for artificially regenerated stands in fertile forest types,
which is considered sufficient to take the stand as regenerated.

The research results presented here are likely to give a positive answer to
the question whether the number of young trees that sprout up on the cutover is
sufficent to fully re-establish a forest ecosystem. The average number of trees in the
SPs of the districts analysed varies from 11,500 trees ha™ to 40,800 trees ha™ (Table
3.3.). Only for 1.25% of the cutovers studied the number of naturally established
trees is below 2,000 trees ha™*, while for 10.6% it is below 10,000 trees ha™. The
minimum number of trees, N, IS different in different regions of the country,
varying from 1,500 to 9,300 trees ha™.

Analysis of the tree species composition in fertile cutovers confirm a
tendency towards the aspen coppicing. Provided aspen, especially in coppice growth,
IS treated as a less desired species for cultivation, we tried to find out to what extent
the removal of aspen alters the species composition of young stands. There exist
regional differences for the species composition of broadleaves that appear naturally
on cutovers (Table 3.4).

When analysing the tree species composition in cutovers, we found that in a
high proportion of them the number of trees, apart from aspen, is sufficient for
creating a forest stand. It implies a possibility to alter the species composition of
young stands. Aspen as a fast-growing coppice species suppresses other trees, and
birch in particular, which regenerates from seeds. Saplings of self-sown birches and
noble hardwoods cannot outgrow aspen and would wither away under its canopy.
Table 3. 5. sums up the research data on the availability of cutovers sufficiently
stocked by commercially valuable broadleaved species.

So far the discussion concerned natural regeneration by broadleaved trees in
fertile cutovers without any silvicultural treatment applied, taking into accout that
natural regeneration had occured in virtually every cutover studied (99%). However,
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in nearly all cutoves the aspen coppice predominated. (In 46% of cutovers the
proportion of aspen in the young growth was from 80% to 100 %). From the
viewpoint of economics so high a proportion of fertile forest sites restocked by aspen
cannot be tolerated. This brings up the question how to achieve dominance of
commercially more valuable tree species in aspen-dominated young growth.

To clear up this problem special SPs were set up in young aspen stands and
the aspen coppice was cleaned out. Foresters in many places in Latvia already do it in
an attempt to allow birch saplings to sprout up. To follow up the stand development
after removing aspen coppice, SPs of the size 900 m?, as well as control SPs,were
established in the young broadleaved stands with the proportion of aspen 80-100%.
Two years later the SPs were re-inventoried to judge of the effect of complete
removal of aspen and appearance of other tree species. The re-inventory results are
summed up in Table 3.6.

The SP re-inventory results allow to draw a number of conclusions. In the
Daugavpils SPs, as a result of all-round removal of aspen coppice the number of
commercially valuable tree species had reduced on the average by 26%. Note that the
aspen coppice on these SPs was cleaned out to stimulate natural regeneration by ash.
The reduction in the number of ash stems actually testifies to the problems its
cultivation involves.

As regards Jekabpils and Bauska, the aim was to preserve birch and increase
its proportion in the young growth. In the cutovers studied the number of
commercially valuable tree species incresed after the removal of aspen coppice. The
results suggest that in fertile cutovers birch rather than noble hardwoods should be
favoured as the future crop species.

In all SPs, where aspen coppice was cleaned out, it re-appeared in numbers
exceeding the number of crop spieces trees. Two years after complete removal of
aspen the number of its shoots appearing anew was as high as 9,000-2,000 pieces ha
L. In this case the silvicultural treatment was of no avail: no substantial increase in the
number of crop species while the dominance of aspen was the same as before
cleaning.

When analyzing the re-inventory results of previously cleaned SPs, attention
should be given to the variations in tree height (Table 3. 7.). It shows that cleaning
out aspen coppice has favourably affected the growth in height of commercially more
valuable tree species. In all SPs the tree mean height for the species other than aspen
increased on the average by 0.5m (0.2-0.8m) which testifies to their ability to
outperform aspen. However, the height of the aspen shoots sprouting up anew may
occasionally exceed the height of favoured tree species. It may happen that at another
survey a year later (three years after the first cleaning) the aspen shoots would once
again be as high as 2m.

Re-inventory of the control SPs, which were completely untended, gave
new information too. The number of trees in the control SPs actually remained the
same. The tree height had changed with practically all aspen shoots as high as 2m

55



and more. Compared to the SPs thinned out, the height for crop trees, thin and tall as
they were, had incresed considerably, though not exceeding that for aspen. Actually
we may expect a complete die-back of valuable crop trees since under the shade of
aspen they have grown thin and tall and would wither away after cleaning the aspens
out. At the same time a fast re-growth of aspen would prevent from sprouting up the
trees of other species. Similarly as in the tended SPs, the aspen coppice should be
repeatedly (also for the 2nd time) removed also in the control SPs (Table 3. 8.).

The SP re-inventory results allow to conclude that an all-round removal of
aspen coppice in the cutovers under natural regeneration to stimulate the trees of
other species is feasible only provided under the canopy of aspen there is a sufficient
number of saplings of other tree species and the aspens are no higher than 2m.

In the regions of Bauska and Liepajas three SPs were set up to investigate
the impact of heavy thinning at an early age on the quality of young aspen stands. No
shoots of birch and noble hardwoods were found on the plots before thinning out
aspen. The re-inventory data collected two years later do not as yet show variations
in stand quality but give evidence of certain regularities regarding the appearance of
other tree species on the sites thus cleaned (Table 3. 9.).

Thinnning of aspen coppice at the height of 2m is sure to improve the
quality of the future stand. However, for the Bauska SPs such a practice did not
stimulate the sprouting-up of birch, whereas in Liepaja birch appeared under the
aspen shoots after thinning. It means it should be possible to transform the existing
stand into that of birch as the crop species. In the given case the aspens that were
retained after the first thinning ought to be removed in another step of stand tending.
Note that before the first step of thinning the PLs were 100% aspen-dominated with
no birch saplings recorded.

In Latvia the cultivation of siver birch Betula pendula Roth. ought to be a
priority in forest management. That is why in the given effort we place special
emphasis on the factors indicative of the potential success of birch natural
regeneration. Fertile cutovers should be treated as an ecological niche for birch where
it should be cultivated as a crop species. Occasionally, after the previous stand is cut
down, the regeneration by the desired crop species is hampered, unless the energy
needed is supplied from the outside. Under oligotrophic and mesothropic growing
conditions birch fairly well regenerates naturally, yet the course of its growth and the
timber yield leave much to be desired. In similar growing conditions the retaining of
birch is admissible to fill in the gaps in the stands of the main crop species (pine).

In fertile cutovers a number of factors determine the natural regeneration of
birch. These factors can be foreseen and influenced by silvicultural practices. In this
study we discuss in greater detail the factors, whose correlation with the number of
birches in the cutover is significant at the credibility level 0.05 (Table 3.10.). In data
processing the cutover cluster to be analysed was arbitrarily divided into two groups:
fresh cutovers (1-5 yrs. after logging) which illustrate the course of natural
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regeneration; and older cutovers (6-9 yrs. after logging) which illustrate the
development of young stand.

In the cluster of fresh cutovers the number of birches shows a negative
correlation with the cutover age. Birch as a pioneer species readily sprouts up in
spaces unshaded by ground vegetation, and such spaces are comparatively abundant
right after logging. Later on the competing vegetation, as grasses and shrubs step by
step taking over, impedes the sprouting of birch in the cutover. It implies the
potential for natural regenration by birch can best be assessed right in the first years
after logging, while later on it is within certain limits possible to rule out only the
impact of the factors interferying with birch growth. In fresh cutovers we observe
also a negative correlation between the number of birch saplings and the height of
ground vegetation. It is because the floristic composition and the projective cover of
live ground vegetation have not as yet become steady, and a lush growth of
competing vegetation, typical for fertile cutovers, is still pushing its way through.
Actually, the competing vegetation should be described as a function of the cutover
age, charactrizing the interplay between these factors. The proportion of aspen in the
stand cut down is yet another factor that adversely affects natural sprouting of birch
in fresh cutovers. The coppicing of aspen is most intensive in the first years after
logging when the increment in height of its shoots can be even 2m per year. Taking
into account the factors that prevent birch from sprouting up we may conclude that
its natural regeneration is most possible in the first years after logging. Later on,
when strong competing vegetation and aspen coppice have taken over, the growth of
birch is supressed. It means that natural coming up of birch saplings in older cutovers
Is virtually impossible, unless appropriate silvicultural measures are taken.

Of interest is the positive correlation between the number of birches and the
proportion of pine in the stand cut down and the availability of red cowberry
Vaccinium vitis-ideae L. growth in the cutover. Thus, in a part of the cutovers, which
before cutting the stand down belonged to fertile forest types, we observe the impact
of oligotrophic growing conditions.

As less fertile sites less intensively overgrow by competing vegetation, this
regularity may be taken as causal relationship. It once again confirms the natural
regeneration of birch to depend on the factors that reduce cutover overgrowing by
competing vegetation and denude it of ground vegetation. In our opinion, the causal
relationships responsible for natural regeneration of birch in cutovers make one
choose topsoil mineralization after clear-fells, for instance, as silvicultural means to
stimulate natural regeneration of birch.

During the development of naturally regenerating stand (cutover age 6-9
yrs.) the same factors affect the growth of birch: the less fertile soil, the more birches
in the stand. At this stage practically no more new birches spring up on the cutover.
Birch saplings that have successfully established themselves on fresh cutovers
continue to be the dominant species also later on. In older cutovers, too, we observe a
negative correlation of birch with the proportion of aspen in the stand logged over.
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The proportion of aspen in the previous stand is actually the factor responsible for its
dominance in natural regeneration, and no birches would shoot up instead, unless
appropriate silvicultural measures are taken.

As it follows from the analysis of correlation matrices, two interrelated sets
of factors affect the natural regeneration of birch :

* With the cutover age increasing and the competing vegetation
taking over, there are less open spaces denuded of ground vegetation, which
adversely affects the potential of birch regeneration. The number of birches in the
cutover negatively correlate with the proportion of aspen in the stand logged over,
which is the reason for heavy coppicing of aspen after the previus stand is cut down;

* Birch saplings vigorously shoot up in cutovers where there used to
be pine in the stand cut down and red cowberry in the cutover’s ground vegetation. In
such conditions the site is less heavily overgrowing by competing vegetation and
birch can easier establish itself by self-seeding and survive in the young growth.
Thus, the silvicultural practices to be applied in the first years after felling should
suppress the competing vegetation in favour of natural regeneration by birch. Topsoil
mineralization in the cutover is an example of similar silvicultural practices.

3.3.2. Stand structure

During the research on broadleaved tree natural regeneration a number of
SPs were set up in continuous large-size (even 22.4ha) cutovers, dividing them into
smaller parcels (subcompartments). In large cutovers, though of the same type of
growing conditions, the species composition of the young stands coming up is highly
uneven. In some places we find biogroups of broadleaved trees of peculiar
composition. The structuring of species composition in the young stands is of special
importance for planning the tending opreations. Unlike the case of stands established
by planting, though on the sites of varying size, the management prescription for
early thinnings is normally one and the same all over the site, whereas in naturally
regenerating sites the species composition may vary to a great extent inside the site
so that it is difficult to choose one single crop species for it. Untill recently the
regulations on forest regeneration envisaged a single crop species for the whole
cutover under regeneration, creating as a result pure stands. That is why in this
research effort we have analysed the situation on large continuous cutovers in order
to substantiate the need for differentiating management practices prescribed for
naturally regenerating broadleaved stands within a single compartment (management
unit).

Hl-square method is used for juxtaposing the structure of young
broadleaved stands between differnt parcels of the site. By this method compared are
individual parcels singled out within the cutover. The comparison is done folowing
the number of broadleaved trees distributed after tree species and height groups (<1m
and >1m). An example from the Subate Forest District (Daugavpils region): cutover
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length 1,400m, width 160m, area 22.4ha; the cutover area was arbitrarily divided into
ten parcels of about 2ha in size. For greater clarity the parcels are numbered (Fig. 3.
3.).

There are no significant differences between parcels 5 and 7 only, as well as
between 9 and 10. For example, in the two latter parcels we may apply similar
methods for stand shaping as their composition and the numer of trees per ha are
similar. On the other hand, in parcel 10 next to parcel 1 the number of birches is half
as many as in parcel 1, the number of noble hardwoods twice as many, with the
number of aspens three times less. Within a single cutover the number of trees of one
and the same species may vary between different parcels from 0 to 11,700 (e. g.
common alder in parcels 6 and 10).

Normally, a specified type of pre-commercial thinning is done all over the
cutover (subcompartment), which is correct when tending, for example, conifer
stands established by planting. However, structural differentiation of naturally
regenerating broadleaved stands requires a different approach. A simplified solution
to thin out all aspens, for instance, is admissible provided the quality of adjoining
stands is so low that we cannot expect to get an average quality aspen stand and in
the young growth there are trees of other species in sufficient number and evenly
scattered all over the site.

3.3.3. Stand growth

To describe the growth of young broadleaved stands, the field data for two
similar age cutover clusters in the adminiatrative regions of Ogre and Jelgava are
analysed. In Ogre the cutover age at the time of establishing SPs was 2-3 years, and
4-7 years in Jelgava. Re-inventorying was done two years later, when the Ogre SPs
were 4-5 years old, as those of Jelgava at the time of establisment.

The re-inventory data show the number of trees to have decreased during
these two years (Table 3.12.). In the Ogre SPs, in one case the number of trees on the
cutover had increased, and in five cutovers grown smaller by 15-31% (on the average
by 18 %) compared to the initial number. For Jelgava, in SP cluster 2 there was no
decrease in the number of trees, while in other SPs the number of trees had reduced
by 12-36% (on the average by19 %). This reduction in the number of trees proves
that in the juvenile stage of naturally regenerating broadleaved stands the cutover age
does not directly affect the stand growth: in both cases (Ogres and Jelgava) the
reduction in the number of trees on the cutovers is similar (on the average by 18%
and 19%, respectively) while the cutover age at the time the SPs were set up was
different (2-3 and 4-7 years, respectively).

To find out at what intensity the number of naturally appearing stems
reduced, in both SPs clusters the trees were divided into three height groups: up to
50cm high (small); 51-200 cm (average height); > 200 cm (tall). Variations in the
number of small trees show whether new trees have appeared in the cutover. We
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believe the reduction in the number of small trees, with the total number of trees
remaining constant, attests that the small trees have either grown taller or withered
away with no new trees shooting up instead. This in its turn proves that in naturally
regenerating broadleaved stands the young growth comes up in the first years after
cutting down the previous stand. This stage is folowed by stand differentiation with
no trees shooting up anew.

Table 3.13. sums up the data on the variations in the number of small trees.
In the two cutover clusters (Ogre and Jelgava) the number of small trees in the young
growth in two years reduced to the minimum, on the average by 93% and 96%,
respectively. It implies, that in both cases at the moment the SPs were set up, the
regeneration stage, described by the number of saplings coming up, was already over,
and the stand’s future development was determined by internal competition between
the trees rather than sprouting up of new ones, as a result of which the total number
of trees in the young stand reduced.

4. Conclusions and practical application of research results

Main conclusions

1. NFI carried out in Latvia resulted in a situation report on the wood resources in
the country’s forests and other forest-covered lands. Regarding broadleved
species, the largest area is taken up by birch (883,560ha), followed by grey alder
(310,160ha) and aspsen (244,710ha). The entire growing stock accumulated in
birch, grey alder and aspen forests is 2,515,000m°. Out of the stands of the most
common broadleaved species 90,780ha or 6.31 % are on the lands other than
forestland. As these forests, predominantely on abandoned agricultural lands, are
not legally protected, the areas of similar forests may vary depending on the
priorities in land use (farming, building over, etc.).

2. Untill recently the Latvian forestry was oriented to cultivating mainly conifer
species (spruce) in the sites of fertile forest types. At the initial stage of the given
research it was found by analysing the database ,,Meza fonds” (Forest fund) that
there was a shortage of young broadleaved stands: out of the total area of fertile
forest types the broadleaved-dominated young stands of the age 1-20 years
accounted for 1.4 % only.

3. The experience in managing state-owned forests demonstrates the importance of
early pre-commercial thinnings (cleanings) as one of the basic principles in forest
cultivation. The volume of cleanings substantially increased, reaching in the end
of 1990s 28,500ha per year.

4. Typological analysis by the method of component analysis of naturaly
regenerating broadleaved stands of the age up to 10 years shows that the stand
removal as an action destructive to the forest ecosystem obliterates for the time
being the typological distinctions that existed between the forest ecosystems of

60



mature stands. That is why there is no reason either for grouping the cutovers
(young stands) or placing emphasis on one or another diagnostic trait typical for
them, including no need for typological distinction between the cutovers.

. Re-inventory (after 20 years) of hurricane-made cutovers with young stands
thereon of the width from 200m (Pope) to 400m (Priedaine) show no variations in
the stand depending on the distance to the old forest wall. SP re-inventory (after
20 years) and analysis of the live ground vegetation in wide cutovers on drained
sites reveal neither swamping nor soil degradation.

Inquiry into broadleaved tree natural regeneration reveals a tendency towards
regeneration by aspen. In the cluster of cutovers (young stands) studied the
domination of aspen is as high as 45%. However, in 35% of the cutovers the
dominant species is birch, and in 12% - noble hardwoods. Regardless of the
territorial distribution of research sites the number of trees on naturally
regenerating areas is found to be sufficient for creating regular tree stands. In
99% of the cutovers studied the number of trees is above 2,000 stems ha™, in 89%
— above 10,000 stems ha™.

. The species composition in naturally regenerating broadleaved stands is uneven.
In a high proportion of cutovers the young growth represents a coppice of fast-
growing yet commercially less valuable broadleaved species (aspen, grey alder).
In a part of cutovers coppicing strongly suppresses more valuable broadleaved
species (birch, common alder, and noble hardwoods). In 70% of cutovers
cleaning out coppice in pre-commercial thinnings would result in a number of
young trees potentially sufficient for creating pure stands of birch; in 31% of
cutovers the stands of noble hardwoods could be established in a similar manner.
Birch saplings vigorously sprout up in cutovers where there used to be pine in the
stand cut down and red cowberry Vaccinium vitis-ideae L. in the cutover’s
ground vegetation. Under such conditions the cutovers less intensively overgrow
by competing vegetation like grasses and shrubs, and it is easier for birch to
establish itself and survive in the first years after logging. The silvicultural
practices recommended in the first years after felling should be aimed at
suppressing the competing vegetation to stimulate natural regeneration by birch.

. All-round removal of aspen coppice in cutovers to stimulate the sprouting-up of
more valuable tree species is feasible, provided under the aspen canopy of the
height about 2m there are already saplings of other tree species in sufficient
number. In case of all-round removal of aspen coppice thinning is to be repeated
no later than in the third year after the first one. Removal of aspen coppice does
not necessarily entail an increase in the number of more valuable broadleaved
trees.

10. As it follows from the analysis of stand structure (species composition and

height), in one and the same cutover the young growth may form differing tree
biogroups. Because of significant differences in the structure of these biogroups
one and the same thinning regime is not suitable for the whole cutover. In such
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cases the tending of young broadleaved stands is done following the biogroups of
particular tree species.

Practical application of research results

1. Conclusions of the given research work were at the basis of arguments for
revoking the Cabinet Regulations No 354 ,Forest Regeneration Regulations”
(effective date 10.10.2000) and adopting reversed regulations No. 398 (effective
date 11.09.2001), where the regulation for natural regeneration of broadleaved
species in Latvia is specified.

2. Using the SPs established for the needs of the given research work, a number of
seminars (of the total duration 60 days at least) have been held for the forest
sector stakeholders like the State Forest Service and the State Stock
Company*’Latvijas valsts mezi’’ employees with the aim of raising awareness
among the foresters’ community for nature-adapted methods in forest
management and their economic feasibility.

3. Under the guidance of the author of this promotional paper Stage 1 of the project
of forest statistical inventory is completed. The information obtained in this effort
will be used for working out a research project headed ,,Forecast models for
sustainable and economically feasible utilization of Latvia’s forest resources”.
The long-term goal of this project is to determine the extent of resources
utilization in state-owned forests and revise the regulatory acts on forest
management and utilization.
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