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1. Darba vispareéjs raksturojums

1.1. Temas aktualitate

Meza nozare ir viena no nozimigakajam Latvijas ekonomika, tas devums
valsts iekSzemes kopprodukta peéc ekspertu vert€§juma ir 10-14%. Meza nozare
pavisam strada 9% no visiem tautsaimnieciba nodarbinatajiem, turklat lieclaka dala
darbavietu ir izvietotas regionos, tadejadi sniedzot ieveérojamu ieguldijumu regionu
socialaja labklajiba un ilgtspgjiga attistiba (Meza nozare Latvija 2006). Viens no
galvenajiem Latvijas meza politikas merkiem ir meZza zemju razibas un vertibas
saglabasanas un paaugstinasanas nodrosinasana (Latvijas meza politika 1998), tas
tieck uzskatits par loti nozimigu ar1 globalo klimata parmainu mazinasanas
konteksta (MeZza un saistito nozaru attistibas pamatnostadnes (informativa dala)
2006). Meza razibas paaugstinasanas iespgam veltita ievérojama dala Latvijas
Valsts mezzinatnes institiita ,,Silava” un LLU Meza fakultate veikto pétijumu
(LVMLI ,,Silava” darbibas jomas 2006, LLU Meza fakultates zinatniskas darbibas
virzieni 2006). Nemot veéra jautajuma aktualitdti gan vietgja, gan starptautiska
meéroga, promocijas darbs veltits tieSi mezaudzu razibas problematikai.

Parasta egle (Picea abies (L.) Karst.) ir Latvija tresa izplatitaka koku
suga. AtbilstoSi Latvijas mezu statistikai, eglu mezi aiznpem 510 tikst. ha, kas
sastada 18% no mezu kopplatibas; salidzinajumam — priezu mezi — 37%, bérzu
mezi — 30% (Meza statistika 2007). ArT ekonomiski egle Latvijas tautsaimniecibai
ir Joti nozimiga. Izcirstas eglu koksnes patsvars 2006. gada valsts mezos bija 17%,
bet pargjos mezos — 21% (Izcirstais apjoms visos mezos pa valdoSajam sugam
2007). Eglu audzes ir visrazigakas — tekosais koksnes picaugums vidgji sasniedz
7.8 m’ ha' gada; priezu audzés — 52 m’ ha' gada un bérzu audzes —
6.1 m’ ha' gada. Tomér koksnes vid&a krdja eglu mezos ir vismazaka —
166 m*ha™ (priezu mezos — 219 m’ ha™, berzu mezos — 187 m*ha™). (Meza nozare
Latvija 2006) Eglu mezu razibas un faktiskas koksnes krajas dramatiskas atskiribas
rosina padzilinati pétit eglu audzu augSanas gaitu, to razibas un produktivitates
Tpatnibas.

1.2. Petijuma merkis

Noskaidrot, kada ir augSanas apstaklu, regionalas lokalizacijas,
mistrojuma, audzes izcelsmes, Tpasuma formas un kopSanas reZima ietekme uz
dazada vecuma eglu tiraudzu augSanas potencialu, produktivitati un razibu
augligajos meza tipos. NepiecieSams precizét, ka jédzieni ,raziba” un
.produktivitate” saja darba nav lietoti ka sinonimi. Promocijas darba konteksta bija
svarigi atSkirt audz€ uz dzivajiem kokiem pasreiz pieaugoso koksnes apjomu, kas
Seit definéts ka raziba, un reali ieglistamo koksnes produkciju, kas definéta ka
produktivitate. Razibu $aja gadijuma raksturo tekosais vidgji periodiskais krajas
pieaugums, bet produktivitati — audze reali uzkrata kraja.



1.3. Promocijas darba uzdevumi

1. Izpétit vienvecuma eglu jaunaudzu augSanas gaitu augligajos meliorétajos
meza tipos.

2. Analizét augSanas potencialu 30-50 gadus vecas eglu tiraudzEs un ta
atkaribu no dazadiem faktoriem (augSanas apstakliem, lokalizacijas, koku
skaita audzg, audzes vecuma, izcelsmes un ipasuma formas).

3. Izpétit Latvijas eglu tiraudzu kraju un krajas tekoSo pieaugumu
briestaudzes un piecaugusas audzes atkariba no audzes vecuma, augSanas
apstakliem un regionalas lokalizacijas.

4. Analizét eglu audzu krajas un krajas tekosa pieauguma iesp&amas
atSkiribas valsts un privatajos mezos.

1.4. Darba novitdite, zinatniska un praktiska nozimiba

Latvijas valsts mezzinatnes institita ,,Silava” Tstenotajos eglu ttraudzu
razibas petijumos profesora Petera ZaliSa vadiba piedalos kops 1999. gada. Esmu
gandarTta, ka tas paveris iesp&ju izmantot arT ieprieksgjos gados citu darbinieku
ievakto informaciju par kokaudZu parametriem pastavigajos parauglaukumos. Sis
promocijas darbs ir ilglaicigu pétijumu rezultats, kas logiski turpina bakalaura un
magistra darbos aizsaktas t€mas.

Promocijas darba ietvaros veikto p&tijumu novitate izpauzas kompleksa
pieeja izvirzito darba uzdevumu risinaSanai. Izmantots plass un daudzveidigs
empiriskais materials, kas raksturo dazada vecuma eglu tiraudzes: regulari
parméritu pastavigo parauglaukumu dati, visa Latvijas teritorija izvietotu Tslaicigo
parauglaukumu dati, ka arT informacija no Latvijas Meza resursu monitoringa
pirmo cetru gadu datu bazém, turklat augstas precizitates statistiska informacija
(Meza resursu monitoringa dati) $ada veida pétijjuma Latvija izmantota pirmoreiz.
Meza resursu monitoringa projekta stradaju kops ta uzsaksanas 2004. gada.

Apkopojot literatiira iegiito informaciju un konkréta pétjjuma rezultatus,
ieglita jauna, nozimiga informacija par eglu tiraudZzu veidoSanos un attistibu
Latvija. Izdaritie secinajumi lauj labak izprast dazada vecuma eglu tiraudzu
augsanas gaitas likumsakaribas. Uz iegiito atzinu pamata izstradati priekslikumi uz
sugas ekologiskajam Tpatnibam balstita eglu tiraudZu apsaimnieko$anas modela
izstradasanai saimnieciskajos mezos.

1.5. Zinatniska darba aprobacija
Zinatniskas publikacijas par darba tému:
1. Zalitis P., Libiete Z. (2003) Eglu jaunaudzu augSanas gaitas savdabibas
arenos un kiidrenos. Mezzinatne, 13(46), 21.-36.1pp.
2. Zalitis P., Libiete Z. (2005) Eglu jaunaudzu augSanas potencials. LLU
Raksti, 14 (309), 83.-93. lpp.
3. Zalitis P., Libiete Z., Zalitis T. (2006) Merktiecigi izveidoto kokaudzu
augSanas gaita un strukturéSanas. Mezzindatne, 16 (4), 9.-29. lpp.
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Libiete Z., Zalitis P. (2007) Determining the growth potential for even-
aged stands of Norway spruce (Picea abies (L.) Karst.). Baltic Forestry,
13 (1), p. 2-9

Libiete Z. (2008) Meza resursu datu izmantoSana priedes un egles audzu
razibas regionalo at8kiribu analizé Latvija. LLU Raksti 20 (315), 53.-65.
Ipp.

Zalitis P., Libiete Z. (2008) KopSanas cirSu rezims eglu jaunaudzes. LLU
Raksti 20 (315), 38.-45. lpp.

Promocijas darba rezultatu prezentacija zinatniskajas konferences:

1.

EFI 2005 Annual conference and scientific seminar ,,Multifunctional
forest ecosystem management in Europe: integrated approaches for
considering the temporal, spatial and scientific dimensions”; Spanija,
Barselona, 8.-10.09.2005. Stenda referats: Libiete Z., Zalitis P. Growth
potential of young Norway spruce (Picea abies (L.) Karst.) stands in
Republic of Latvia.

SNS Forest growth and yield network meeting; Norvégija, Bergena, 26.-
28.09.2005. Stenda referats: Libiete Z., Zalitis P. Growth of even-aged
Norway spruce (Picea abies (L.) Karst.) stands in Latvia.

Zinatniski praktiska konference ,,Mezzinatne un prakse nozares attistibai”;
Jelgava, 15.-16.03.2006. Referats: Libiete Z. Vienvecuma eglu tiraudzu
audzgsanas problematika Latvija.

Mezsaimniecibas izstade ,,Silva Regina”; Cehija, Brno, 2.-6.04.2006.
Stenda referats: Libiete Z., Zalitis P. Growth of even-aged Norway spruce
(Picea abies (L.) Karst.) stands in Latvia.

Starptautiska konference ,,Education and Development of the Forestry
Sector in  Northwest  Russia”;  Krievija, Sanktpéterburga,
22.-26.05.2006. Stenda referats: Libiete Z. Research on the problems of
growing even-aged Norway spruce monocultures in Latvia.

EFI 2006 Annual conference and scientific seminar ,,The Role of Forestry
in Integrated Environmental Assessments”; Niderlande, Kerkrade, 14.-
16.09.2006. Stenda referats: Zalitis T., Libiete Z. Regional productivity
and quality differences of the main tree species in Latvia.

Latvijas Universitates 65.zinatniska konference, vides zinatnes sekcija;
Riga, 01.02.2007. Stenda referats: Libiete Z., Zalitis T. Priedes, bérza un
egles audzu razibas regionalas atSkiribas Latvija uz meza statistiskas
informacijas parauglaukumu bazes.

Starptautiska Jauno zinatniecku konference; Moldova, KiSineva,
09.11.2007, Stenda referats: Libiete Z. Propagation of Norway spruce
(Picea abies (L.) Karst.) in drained peatlands.

Starptautiska  konference  “Zinatne lauku attistibai”; Jelgava,
21.-23.05.2008. Referats: Libiete Z. Productivity of Norway spruce
stands in state and private forests of Latvia.

6



1.6. Promocijas darba struktiira un apjoms

Promocijas darba struktiira ir pakartota augstak minétajiem darba
uzdevumiem. Pirmaja nodala analiz€ta literatira un iepriekS veiktie pétTjumi
saistiba ar promocijas darba t€mu. Otras nodalas trijas apakSnodalas atbilstosi
darba uzdevumiem raksturoti p&tijumu objekti, datu ievakSanas un matematiskas
apstrades metodes (tresa apaksnodala apvieno tresa un ceturta darba uzdevuma
risinaSanai izmantoto materialu un metodes). Tresas nodalas Cetras apaksnodalas
tieSi tapat atbilstoSi izvirzitajiem pétnieciskajiem uzdevumiem izklastiti iegttie
rezultdti un no tiem izrietoSie secindjumi. Darbu noslédz kopsavilkums,
nozimigakie secinajumi un priekslikumi.

Promocijas darba apjoms ir 93 lappuses; informacija apkopota
17 tabulas un 37 att€los, izmantoti 196 literatiiras avoti. Darba nosleéguma
formul@ti 6 secinajumi un 3 priekslikumi.

2. Pétijjuma materials un metodika

2.1. Vienvecuma eglu jaunaudZu augSanas gaitas izpeéte

Eglu jaunaudzu augSanas gaitas analizei izmantoti MPS “Kalsnava”
mezos izveidotie pastavigie parauglaukumi.

30 parauglaukumi ierikoti 1982. gada saistiba ar pétijjumiem par eglu
papirmalkas plantaciju lietderigakajiem parametriem. Papirmalkas plantacijas
parauglaukumi izveidoti Saurlapju kiidrenT jau agrak ierikotas eglu kulttras ar
sakotngjo biezibu 6 000 gab. ha”', 1982. gadad audzi izretinot lidz
1 500-4 000 gab. ha™'. Puse (15) parauglaukumu raksturo 4-6 m augstu, otra puse
(15) parauglaukumu 9-11 m augstu jaunaudzu augsanas gaitu p&c to izretinasanas.
Pavisam kopa visos parauglaukumos uzmeriti 1523 koki.

4 parauglaukumi ierikoti 1963. gada ka nosusinato parejas purvu
apmezoSanas eksperiments. Ar valgjiem gravjiem un segtam drenam
1960. gada nosusinataja parejas purva (kiidras dzilums 4.5 m) eksperimentalaja
izcirtuma 4 parauglaukumi apstaditi ar eglu mezeniem. 1988. gada 24 gadus veca
audze (vidgjais augstums ~ 12 m) divos parauglaukumos izcirstas tievakas eglites,
audzes  sSkérslaukumu  samazinot Iidz  toreiz = rekomendétajam = —
25 m*ha’'. Visos &etros parauglaukumos kopa uzmériti 313 koki.

AugsSanas potenciala un krajas uzkraSanas dinamikas novertgjums
papildus veikts art MPS ,Kalsnava” 117. kvartala objekta (As, dabiski
izveidojusies eglu jaunaudze 1969. gada vg€jgazes izcirtuma) un 147. kvartala
objekta (As, 1982. gada ierikota eglu kultiira, 1988. gada koku skaits samazinats
Iidz zinatnieku tolaik rekomendetajam minimalajam, optimalajam un
maksimalajam skaitam). Kopa pa visiem parauglaukumiem uzmeriti 835 koki.

Ilglaicigo parauglaukumu parmeériSanas rezultati paveéra iesp&ju izsekot art
tadu rekonstruktiva rakstura kopsanas cirSu ietekmei, kas saistas ar galvenas sugas
(aplikotaja gadijuma — bérza) pilnigu izcirSanu meliorétajos mezos, veidojot eglu
tiraudzi vai eglu-priezu mistraudzi. Risinot uzdevumu par vélamo eglisu skaitu
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pirms berza izvaksanas, savulaik tika izmantoti b&rza-eglu mistraudzu taksacijas
elementu (vecums, kokaudzes sastavs, Skérslaukums, kraja) statiskie raditaji un,
sakaribas starp tiem aproksiméjot regresijas vienadojumu veida, tika aprékinats, ka
bérzu audzes, kuras dzivotspgjigu eglisu kopskaits ir vismaz 1 000 gab. ha,
rentabla ir visu purva bérzu izcirSana (3anmtnc 1986). Aprékini liecinaja, ka péc
20 gadiem eglu audzes kraja parsniegs tas audzes kraju, kura berzi saglabati ka
valdo$a suga. Prognozes ticamibas empiriskai parbaudei tika iertkoti Cetri
parauglaukumi 40 gadu vecas purva berzu audzes (E-14, 15, 16, 17), no kuriem
divos 1982. gada tika izcirsti visi bérzi, tadgjadi berzu audzi transformgjot par
skuju koku audzi. 2006. gada, atkartoti parmeérot pirms 25 gadiem ierikotos
parauglaukumus, parbaudita iepriekS izstradata modela ticamiba. Kopa cetros
parauglaukumos uzmeérits 791 koks.

Bérza audzu transforméSanas lietderiba par eglu mezu analizEta ar1 tada
platlapju kiidrena audze, kur valdosa suga bija 80-100 gadus veci, tatad certamo
vecumu krietni parsniegusi purva bérzi. Egle veidoja otro stavu. Viena
parauglaukuma (E-5) 1978. gada izcirsti visi beérzi, otraja (E-6) berzi netika izcirsti.
Abos parauglaukumos kopa uzmeriti 760 koki.

Dala parauglaukumu visi koki ir numuréti, uz stumbra fikséta caurméra
mérisanas vieta 1.3 m augstuma. Parauglaukumos ar numurétajiem kokiem koku
caurmers merits ar | mm precizitati divos stateniskos virzienos. Augstums izméerits
katram picktajam kokam atbilstosi to numeracijai. Stumbra tilpums aprékinats
saistiba ar ikviena koka faktisko caurméru un no parauglaukuma augstumliknes
nolastto augstumu (1). Kokaudzes kraju M veido atsevisko stumbru tilpumu
summa.

V=l//-h"‘-d'3'lgh+‘/’ "

¥ — koka tilpums, m’
h —koka augstums, m
d —koka caurmérs 1.3 m augstuma no saknu kakla, cm
v, a, B, ¢ — empiriski koeficienti (Liepa 1996)
Empirisko koeficientu vertibas eglei:
v =0.00231, a =0.78193, 3 =0.34175, ¢ = 1.18811

Parauglaukumos, kuros koki nav numuréti, koku mériSana veikta pa
1 cm caurméra pakapem. Augstums meérits 15 kokiem (pieciem tieviem, pieciem
resniem, pieciem vid€ja resnuma), stumbra tilpumi aprékinati atbilstoSi katrai
caurméra pakapei un no augstumliknes nolasitajam augstumam péc formulas (1).
Caurméra pakapes koku kopgja kraja iegita, reizinot attiecigas caurmera pakapes
stumbra tilpumu ar koku skaitu $aja caurméra pakapé, kokaudzes kraju M veido
atsevisSku caurmera pakapju koku tilpumu summa.
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1963. gada ierikotaja objekta p&c ieprieks izstradatas metodikas novertéts
ari eglu jaunaudzu augganas potencials. Sa pétijuma konteksta augganas potencials
ir audzes spgja razot koksni. Labs augSanas potencials nozime eglu tiraudzes spgju
saglabat augstu razibu un nodrosinat intensivu krajas uzkrasanos resnos, veseligos
stumbros. Slikts augSanas potencials savukart raksturigs audzeém, kuras krajas
pieaugums krasi samazinajies un krajas uzkraSanas temps pedgjos gados kluvis
negatlvs vai tuvs nullei. Eglu jaunaudzu augSanas potenciala novértéSanas
metodika izstradata, par pamatu nemot 22 regulari parméritu pastavigo
parauglaukumu datus (Zalitis, Libiete 2005). Izvertgjot krajas uzkrasanas Iiknes,
par bezperspektivam audzem uzskatitas tas, kuras krajas diference pedejos gados ir
negativa. Kokaudzes, kuras krajas uzkraSanas temps sasniedz un parsniedz
10 m’ ha” gada, uzskatamas par perspektivam. Audzes, kuras krajas diference ir
lielaka par nulli, bet mazaka par 10 m’ ha” gada, ieskaitamas paaugstinata riska
audzu grupa. Grupas indikatori izraudziti, analizgjot ped&jo 5 gadskartu platumus
katra audzu grupa pastavigajos parauglaukumos. Tam izmantota lineara sakariba
starp koku caurméru un ped&o 5 gadskartu platumu, kuru apraksta regresijas
vienadojums i5 = ad + b, kur is — p&€dgjo 5 gadskartu kopplatums, mm; a un b —
regresijas koeficienti; d — koka caurmérs kriSaugstuma, cm. JapiezZimé, ka p&dgjo
5 gadu gadskartu platums izmantots tadel, ka garaka intervala gadskartu
kopplatumu var ietekmét arT citi faktori, kas nav tieSi saistiti ar audzes veselibu,
pieméram, pirms 10 gadiem veikta daba vairs neatpazistama kopSanas cirte, kas
sakotn&ji pozitivi ietekméjusi koku pieaugumu, lai arT pedos gados audzes
veseliba krasi pasliktinajusies. Pec rezultatu analizes tika noteiktas robezvertibas
audzes ieklausanai pirmaja (perspektivo audzu) vai tresaja (bezperspektivo audzu)
grupa. Mezaudze ieklaujama pirmaja grupa, ja taja ped&jos 5 gados:

e pie audzes vidgja caurméra D gadskartu kopgjais platums ir lielaks par 10 mm,

t.i., pedgjo 5 gadskartu vid&jais platums i ir lielaks par 2.0 mm un

e  regresijas koeficients a vienadojuma is = ad + b ir lielaks par 0.60, un
e  korelacijas koeficients r starp is un d ir lielaks par 0.60.

Mezaudze ieskaitama tresaja bezperspektivo audzu grupa, ja to pedejos 5 gados
raksturo sekojoSas robezvertibas:

e pic audzes vidgja caurméra D gadskartu kopgjais platums nav lielaks par

10 mmun

e regresijas koeficients a vienadojuma is = ad + b nav lielaks par 0.30, un
e  korelacijas koeficients r starp is un d nav lielaks par 0.60.

Mezaudze ieskaitama viena no §im grupam tikai tad, ja visi tiTs raditaji atbilst
noraditajiem ierobezojumiem. Parjas audzes ieskaitamas otraja (paaugstinata riska
audzu) grupa.



2.2. Eglu jaunaudzu un vidéja vecuma audZu augsanas potenciala

analize

Eglu jaunaudzu un vidgja vecuma audzu (vecums 30-50 gadi) augSanas
potenciala analize veikta 2003., 2004. un 2005. gada vasara Tslaicigajos
parauglaukumos AS ,Latvijas valsts mezi” (,LVM”) apsaimniekotajos meZos.
AtbilstoSi meza inventarizacijas datiem katra AS ,Latvijas valsts mezi”
mezsaimnieciba tika izveleti tie iecirkni, kuros 30-50 gadus vecu eglu tiraudzu ir
visvairak (trTs Iidz pieci iecirkni, atkariba no to platibas un 30-50 gadus vecu eglu
tiraudzu Tpatsvara).

Katra no izraudzitajiem iecirkniem péc nejausibas principa izveletas
vismaz 10 audzes. Katra audzg tika apsekota eglu biogrupa, kas vislabak raksturo
nogabala struktiru. lezimetas biogrupas ietvaros noteikts meZa tips; pec kartas
urbjot kriisaugstuma tur augosas 20 egles, izmérits to caurmérs (cm) un p&dgjo 5
un 10 gadu gadskartu platums (mm). Ar mérierici (Biterliha princips) izmerits
biogrupas koku $kérslaukums (m” ha™), ka arT vidgja koka augstums (m). Trijos
gados pavisam apsekotas 355 audzes un ievakta informacija par 7 100 koku
gadskartu platumiem.

P&tijuma otraja etapa 2005., 2006., 2007. gada vasara eglu jaunaudzu un
vidéja vecuma audzu augSanas potenciala noverteSanai tika ierikoti un p&c tadas
pasas metodikas uzmeriti Tslaicigie parauglaukumi no Latvijas MeZa resursu
monitoringa (MRM) datu bazes atlasitas 30-50 gadus vecas eglu tiraudzes gan
valsts, gan privatajos mezos.

Pavisam kopa vecuma ierobezojumam atbilda 75 parauglaukumi —
50 valsts mezos un 25 privatajos mezos. UzmerTti tika tie visi.

No MRM datu bazes atlasitas ieprieks fiks€tajiem parametriem atbilstosas
eglu jaunaudzes atrastas daba un analizetas tapat ka Tslaicigajos parauglaukumos.
Talak atbilstosi metodikai kamerali analiz&ts katra nogabala augSanas potencials, ta
atkariba no augSanas apstakliem, ipaSuma formas, audzes izcelsmes un regionalas
lokalizacijas. Regionalas lokalizacijas ietekmes analizei otraja pétnieciska
uzdevuma risinaSanas etapa Latvijas teritorija sadalita astonos regionos, kas
nosaciti atbilst AS ,,Latvijas valsts mezi” mezsaimniecibu robezam. Meza resursu
monitoringa datu analizei izmantojama mazaka vieniba ir republikas
administrativais rajons, bet AS ,,Latvijas valsts mezi” mezsaimniecibu robezas ne
vienmér sakrit ar rajonu robezam. Promocijas darba rajoni mezsaimniecibas
apvienoti sekojosi: Ziemelkurzeme — Ventspils un Talsu rajons; Dienvidkurzeme —
Liepajas, Kuldigas un Saldus rajons; Zemgale — Tukuma, Dobeles un Jelgavas
rajons; Vidusdaugava — Bauskas, Ogres un Aizkraukles rajons; Rietumvidzeme —
Rigas, Limbazu, Valmieras un C@su rajons; Austrumvidzeme — Valkas, Gulbenes
un Aliiksnes rajons; Ziemellatgale — Madonas, Balvu, Rézeknes un Ludzas rajons;
Dienvidlatgale — Jekabpils, Preilu, Daugavpils un Kraslavas rajons.

Datu normalitates parbaudei izmantots Kolmogorova-Smirnova tests,
faktoru ietekmes novertéSanai uz augSanas potenciala raditdjiem - t-tests
neatkarigam izlas€m un vienfaktora dispersijas analize (ANOVA).
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2.3. Latvijas eglu tiraudZu krajas un krajas tekoSa pieauguma

analize

P&tijuma  izmantoti ~Meza  resursu  monitoringa dati  par
2004., 2005., 2006. un 2007. gadu (Cetru pirmo gadu dati). Perioda no 2004. Iidz
2007. gadam Meza resursu monitoringa ietvaros pavisam uzmeériti vairak neka
desmit tikstosi parauglaukumu visa Latvijas teritorija, vairak neka devini tiikstosi
no tiem atrodas meza (meza resursu monitoringa ietvaros tiek ievakta informacija
arT par aizaugoSajam lauksaimniecibas zemém, parpliistoSiem klajumiem, purviem
u.tml.).

Atbilstosi turpmak aprakstitajai metodikai, no 2004. gada datu bazes
atlasttas 88 eglu tiraudzes, no 2005. gada datu bazes — 125 eglu tiraudzes, no
2006. gada datu bazes — 125 tiraudzes, no 2007. gada datu bazes - 111 eglu
tiraudzes, pavisam kopa 449 eglu tiraudzes augligajos meza tipos. No ¢etru gadu
laika uzmeritajiem parauglaukumiem atbilstosi aprakstitajiem atlases kriterijiem
papildus atlastti arT 280 parauglaukumi eglu mistraudzes, 179 no tiem valsts
mezos, 101 privatajos mezos.

Meza resursu monitoringu ar mérki iegit statistisko informaciju par meza
stavokli valstl veic Latvijas Valsts mezzinatnes institiits ,,Silava” (Meza valsts
registra informacijas aprites noteikumi 2003). Meza resursu monitorings tiek veikts
piecu gadu cikla, parklajot visu Latvijas teritoriju ar slépto parauglaukumu tiklu.
Parauglaukumi apvienoti traktos pa Cetri, trakti izvietoti vienm&rigi visa valsts
teritorija vienadsanu trijstiiru virsotn@s ar savstarpgjo attalumu 4 km. MeZa resursu
monitoringa parauglaukumu ierikoSanas, uzmérisanas un kameralo darbu metodiku
nosaka Latvijas Republikas Zemkopibas ministrijas 2004.gada 17.marta instrukcija
,Meza statistiskas inventarizacijas veikSanas un mezaudzes sekundaro parametru
aprékinaSanas metodika”.

No kopgjas datu bazes veikta parauglaukumu atlase peéc sekojoSiem
kritérijiem:

1. Zemju kategorija. Tika atlastti parauglaukumi, kas atrodas meza.

2. Parauglaukuma platiba. Tika atlasiti parauglaukumi, kuru vismaz 4/5
(> 400 m®) atrodas meza, lai no aprékiniem neizslégtu tos
parauglaukumus, kuros atrodas meza infrastruktiras objekti (stigas,
gravji).

3. Valdosa suga. Tika atlasttas gan eglu tiraudzes, kuras egle ir 8 un vairak
sastava vienibas no I stava krajas, gan ari, lai nodrosinatu plasaku datu
materialu un btu iesp&ams tos pilnvertigak salidzinat, eglu mistraudzes,
kuras egle ir 5 11dz 7 sastava vienibas no I stava krajas.

4. Meza tips. Tika atlasttas audzes augligajos meza tipos: damaksni, Vveri,
garsa, Saurlapju un platlapju arent un kiidrent.

5. Koku  skaits. Tika  atlasitas  audzes, kurdas ir  vismaz
100 koki ha™.

Audzes produktivitates raksturosanai izmantota audzes pirma stava kraja
(m’ ha™), savukart audzes razibas raksturoanai - audzes pirma stava eglu krjas
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tekosais picaugums pédéjo desmit gadu perioda (m’ha™ gada). Japiezimé, ka Meza
resursu monitoringa gaita patlaban tiek aprékinats faktiskais potencialais krajas
tekoSais picaugums (Liepa 2008), nenpemot vera atmirumu un saimnieciskas
darbibas rezultata izcirsto kraju.

Indikatoru sadalfjuma tipa parbaude veikta ar Kolmogorova-Smirnova
testu. Audzu produktivitates un razibas atSkiribu butiskuma analizei izmantota
vienfaktora dispersijas analize ANOVA un t-tests neatkarigu izlasu salidzinaSanai,
formulgjot sekojosu nulles hipotézi Hy: produktivitates vai razibas raditajs
(attiecigi audzes pirma stava kraja vai krajas tekoSais periodiskais pieaugums)
analiz€tajas grupas (pec augSanas apstak]iem, mezsaimniecibam, TpaSuma formas,
audzes izcelsmes) biutiski neatSkiras. RaZibas un produktivitates atkariba no
kvantitativiem faktoriem (koku skaita audzg, audzes vecuma) parbaudita ar linearas
regresijas analizi. Eglu firaudzu produktivitate un raziba analizéta 60-100 gadus
vecas audzes.

3. Rezultati un diskusija

3.1. Vienvecuma eglu jaunaudZu augSanas gaita

Analiz&tajos pastavigajos parauglaukumos, kuros 5 m augsta jaunaudze
izretinata lidz 2 000 gab. ha', kocinu skaits sarucis tikai par
300 gab. ha' 25 gadu laika, audzes vidgjam augstumam pieaugot no 5.5 m lidz
17.1 m, tatad par nepilniem 12 m (3.1. attels). Svarigi akcentet, ka koki atmirusi
tikai p&dgjos gados.

8000
6000 —
4000
2000

0 T T T T T 1
1981 1982 1987 1994 1999 2006

Koku skaits, gab. ha™'/
Number of trees per ha

Gads/Year

3.1. att. Koku skaita izmainas péc kopsanas (1982. g.) audzes
ar atSkirigu sakotnéjo augstumu
Fig. 3.1. The change in the number of trees after thinning (in 1982) in sample
plots with different initial height
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Desmit metru paraugkopa kocinu skaits samazinadjies par
900 gab. ha'. Starp paraugkopam vidgjais caurmérs sakuma atikiras par
4.1 cm, beigas par 2.1 cm; vid&jais augstums sakuma at$kiras par 5.2 m (divkart),
beigas — par 1.2 m. Skérslaukums piecu metru paraugkopa sikuma bija par
10 m” ha™ mazaks, tatu beigas par 7 m” ha™ lielaks neka desmit metru paraugkopa.
Koksnes vidgja kraja piecu metru paraugkopa palielinajusies desmitkart; desmit
metru paraugkopa — tikai divkart.

Stumbru koksnes kraja piecu metru paraugkopa 2006. gada pa
15 parauglaukumiem svarstas robezas no 203 m’ ha' lidz 460 m® ha™; desmit
metru paraugkopa — no 154 m’ ha” lidz 303 m’ ha'. Turklat desmit metru
paraugkopa krajas diference kluvusi negativa, un pedejo 7 gadu laika ta vidgji
sarukusi par 18 m’ ha'. Abu paraugkopu vidgjo aritmétisko (307 m’ ha” un
253 m’ ha™) salidzina$ana liecina par to biitisku atskiribu augsta ticamibas [iment:
Tkt =2.86 > t0A05;28 =2.05.

Sie rezultati atkartoti liecina par to, cik lietderigi pavisam agri novérst
koku savstarp&jo konkurenci. No retam jaunaudzeém veidotas picaugusas audzes
krdja cértama vecuma var sasniegt pat 700-800 m’ ha” (Zalitis P, Libiete Z.,
Zalitis T. 2006). Tadu audZzu retinasana, kuras vidgais augstums sasniedz vai
parsniedz 10 m, saistama tikai ar pasreiz€jo ekonomisko situaciju — cik rentabla ir
tievo koku izcirS§ana. Tievako koku izcirSana $ada augstuma vairs pozitivi
neietekm@s atstatds valdaudzes koku taldko augganu (Zalitis, Spalte 2001).
P&tljuma rezultati saskan ar Latvijas un arvalstu zinatnieku izdaritajiem
secinajumiem. Kaspars Buss (1989) uzsveris savlaicigas kopSanas neparvertéjamo
nozimi eglu kultiiras, noradot, ka pretgja gadijuma audze saasinas konkurence, dala
koku tiek nospiesta starpaudze, pazeminas egliSu dzivigums un sakas pieauguma
stagnacija. Ar1 lietuvieSu zinatnieki atzist, ka intensiva eglu audzu kopSana péc
iespgjas agraka vecuma samazina pasSizretinasanos, stabiliz€ audzi un nodroSina
lielaku kraju nakotn€. Noskaidrots, ka lielakais tekoSais pieaugums panakams,
audzi izretinot Iidz 1 200-2 400 kociniem uz hektara, turklat retakas audzes
krajas tekoSais pieaugums ir ieverojami lielaks (KulieSis, Saladis, 1998). Ari
Urbans Nilsons (1994) atzist, ka savstarpga konkurence bieza eglu kultiira
ieveérojami samazina gan caurmeéra, gan augstuma pieaugumu. LietuvieSu petijumi
pieradijusi, ka lielakais caurmérs, augstums, krajas tekoSais pieaugums un kraja
39 gadus veca eglu audze tiek sasniegta, ja sakotng&jais koku skaits uz 1 ha ir bijis
~ 2 000 gab., bet mérisanas laika — ap 1 500 gab.. Ja koku skaits uz 1 ha sakotngji
parsniedzis 3 000, audz& samazinas koku vidgjais caurmers, vid€jais augstums un
krdjas tekoSais pieaugums, savukart, ja koku skaits sakotngji bijis ap 900 gab.ha™,
audze ir ieveérojami lielaks koku vidgjais caurmers, bet mazaks vid&jais augstums,
Skerslaukums, krajas tekoSais pieaugums un kraja (Kairiakstis, Malinauskas 2001).
ArT Somija noskaidrots, ka koku skaits uz ha bitiski ietekme& gan caurméru, gan
kraju, un rekomend@ts eglu kultiras sugai piemérotas platibas ierikot ar
1 500-1 800 kokiem uz 1 ha (Hannelius 1978).
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Bijusaja parejas purva ierikotajas kultiras ar 3-4 tikst. gab. ha™, audzes
koptaja dala kocinu atmirsana notiek visai I1dzigi (3.2. attels), arT $aja gadijuma
koku skaits ilgu laiku saglabajas nemainigs un samazinaties sacis tikai pedgjos
gados.
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3.2. att. Koku skaita izmainas nosusinata parejas purva koptos (1988. g.) un
kontroles parauglaukumos
Fig. 3.2. The changes in the number of trees in thinned (in 1988) and control
sample plots in the drained transition bog

Visos 34 parauglaukumos kopigs ir tas, ka, neatkarigi no
apsaimniekoSanas rezima, kocinu skaits saméra retas 17 m augstas jaunaudzg&s
vidgji ir apméram 1 500 gab. ha”, kas visticamak ir vienvecuma eglu tiraudzu
pasizretinaSanas robeza Iidz 20 m augstumam. Ar So likumsakaribu jarékinas,
ierikojot eglu meza plantacijas, un to lietderigi nemt véra, kopjot 2-5 m augstas
eglu kultiiras.

Augsanas gaitas svarigakais raksturotdjs ir kokaudzes krajas uzkrasanas
dinamika. Krajas uzkrasanas visstraujak notiek 12-17 m augstas audzes, kad
10 gados nereti uzkrajas 200 m’ ha'. Novérots, ka nereti krajas pieaugums krasi
samazinds vai kliist negativs aptuveni tad, kad audzé uzkrajusies 300 m’ ha”, un
audzes vecums sasniedzis 35 gadus. Kokaudzes, kuru kraja nepalielinas,
mezsaimnieciska aspekta vértg§jamas ka briukoSas, to razibu paaugstinat nav
iesp&jams un tas bitu nocertamas, kamér $ajas audzes uzkrata ieveérojama kraja nav
zaudg@jusi savu kvalitati.

Atkartoti mérfjumi 1963. gada ierikotajos pastavigajos parauglaukumos
liecina par kokaudzes augSanas potenciala pakapenisku pasliktinasanos: pirms
10 gadiem audze bija raziga un veseliga (1. grupa), pirms 5 gadiem (2001. gada)
audze atbilstoSi augSanas potencialam novertéta ka paaugstinata riska audze
(2. grupa), bet 2006. gada ta atbilst briikkosu, tatad bezperspektivu audzu grupai
(3. grupa) (3.3. att.).
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3.3. att. Sakaribas starp eglu caurméru (d) un pédéjo 5 gadskartu kopplatumu
(is) 2001. gada un 2006. gada.
Fig. 3.3. Correlation between spruce breast-height diameter (d) and total
width of last 5 annual rings (is) in 2001 and 2006

Svarigi atzimet, ka koku skaits Saja audz€ sakotngji bijis lielaks par
2 500 gab. ha’, turklat ta izretinata tikai 25 gadu vecuma, kad tas vidgjais
augstums jau parsniedzis 12 m. Neliela starpiba starp vid€jo caurméru, augstumu
un krajas diferenci koptajos un kontroles parauglaukumos apliecina to, ka kopSanas
cirte veikta novéloti un maz ietekm@&jusi atstato koku talako attistibu. Tadgjadi
iegiitie rezultati saskan ar Edvina Spaltes un Pétera Zalisa agrak izdarito
secindjumu, ka eglu jaunaudzu izretinaSana péc tam, kad ta parsniegusi 10 m
augstumu, vairs pozitivi neietekmé atlikusas audzes dalas augsanu (Spalte, Zalitis
2001).

ArT mérfjumi divos citos pastavigi parméritos objektos apstiprina S$is
likumsakaribas. 104. kvartala objekta laika posma no 1988. lidz 1994. gadam
krajas uzkrasanas temps gan koptajos, gan kontroles parauglaukumos sasniedzis ap
20 m’ ha” gada, savukart pedgjos gados produktivitate krasi samazinajusies, krajas
diferencei klistot negativai. Audzes sakotn&jais kocinu skaits parsniedzis
3 000 gab. ha', ta kopta 24 gadu vecuma, kad audzes vidgjais augstums bijis
lielaks par 12 m. Audzes vidgjais caurmérs un augstums koptaja un kontroles dala
ir visai I1dzigs.

Kaspars Buss (1989) noradijis, ka parbiezinatas audzes labi atSkirama
kocinu diferenciacija sakas jau ceturtaja I1dz sestaja dzives gada. Loti iesp&jams, ka
koku savstarp&ja asa konkurence agra jauniba atstajusi negativas sekas uz krajas
uzkrasanas tempu nakotné.

Sa pienémuma logiku apliecina ari krajas diferences analize
147. kvartala objekta. Audze izkopta, kad tas vidgjais augstums vel bijis mazaks
par 2 m. Laika no 1997. gada lidz 2006. gadam kokaudzes kraja vidgji
paliclinajusies par 16-19 m’ ha' gada, ari pedéja parmérfjumu perioda visos
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parauglaukumos saglabajas pozitiva krajas diference. KopSanas bridi audze
bijusi septinus gadus veca.

Nosusinatajos mezos augoS$ajas augstrazigajas eglu audz@s bérza
piemistrojuma saglabasana nav vélama. Lidz ar melioracijas gravju izraksanu
ievérojami uzlabojas augsnes aeracija, un sakas skuju koku krass augSanas
kapinajums, tau bérzs savu razibu palielina visai nedaudz. Latvija parsvara ir
meliorétie mezi ar pietieckami augligdm augsném, un tadel kokaudzes sastava
visbiezak sakas agresiva egles ievieSanas. Beérzs vairs neiederas kokaudzes
sastava un tas, kluvis par traucekli egliSu augsanai, izvacams no meza.

Purva beérza izcirSanas un skuju koku saglabasanas lietderibu ilustré
sesi parauglaukumi, kas raksturo tris kokaudzes. MPS “Kalsnava” mezos
platlapju kiidrenT parauglaukuma E-5 (50 m % 50 m) 1981. gada izcirta visus
80-110 gadus vecus purva bérzus (ap 100 m’ ha™'), kuri augstuma (17.0 m)
parsniedza gan priedi, gan egli. Ta rezultata audzes kopkraja samazinajas no
211 m® ha!' Iidz 113 m® ha”', un audzes sastavs atbilda 6E4P. 2006. gada
audzes kopkraja ir 366 m® ha™' ar sastavu 8E2P. Nogabala lidzsingja produkcija
tadgjadi noveértgjama ka 464 m® ha™'.

Blakus parauglaukuma E-6 (kontrole) bérzi netika izcirsti. Bérzu kraja
25 gadu laika batiski nav mainijusies (ap 80 m’ ha™), un, kokiem atmirstot (to
pasreizgjais vecums 120 gadu), valdaudzes bérzu skaits samazindjies no
510 gab. ha™ 1idz 180 gab. ha™'. Kokaudzes sastavs 1981. gada bija 5B3P2E,
bet 2006. gada — 6E2P2B. Bérziem atmirstot, arT $aja parauglaukuma norisinas
audzes pakapeniska transforméSanas par skuju koku audzi, tacu 2006. gada
audzes kopkraja ir 338 m’ ha', un egles kraja Seit ir par 100 m’ ha”' mazaka
neka parauglaukuma E-5, kur bérzus izcirta.

Vesetnieku stacionara mezos Saurlapju kiidrenT analiz&ta meZza augSana
divos nogabalos, kuros ierikoti pa divi parauglaukumi — viens kontrolei, bet
otra 1982. gada izcirsti visi aptuveni 40 gadus veci purva bérzi, kuru vidgjais
augstums sasniedza 12 m. Otra stava un paaugas egliSu kopskaits bija relativi
neliels un pa parauglaukumiem svarstijas 700-800 gab. ha' robeZas,
nesasniedzot pat 1 000 gab. ha™', kas tika uzskatits par robezliclumu.

Visi parauglaukumi tris reizes parmeériti. Uzskatamu informaciju par
kokaudzes transformésanos sniedz parauglaukumu salidzinajums 1982. gada un
2006. gada (3.1. tabula).
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3.1. tabula/ Table 3.1.

Kokaudzes sastava un krajas salidzinajums 1982. un 2006. gada
parauglaukumos E-14, E-15, E-16 un E-17
The comparison of stand composition and standing volume in 1982 and 2006
in sample plots E-14, E-15, E-16 un E-17

Kokaudzes sastavs/ Kraja, m® ha/
Stand composition Standing volume, m’ ha™
1982.g. 2006.g. 1982.g. 2006.g.
Parauglaukums E-14 9B1P+E 4E4B2P 94 182
Parauglaukums E-15 6B3P1E 6E4P 103 211

1982.gada izcirsto bérzu apjoms 61 m’ ha™'/
The volume of birches removed in 1982 61 m® ha™'
Parauglaukums E-16 6B3P1E 4E3P3B 119 233
Parauglaukums E-17 7B2E1P TE3P 123 246

1982.gada izcirsto bérzu apjoms 84 m’ ha™'/
The volume of birches removed in 1982 84 m® ha™

Kop$ eksperimenta uzsaksanas pagajusi 25 gadi, un 1986. gada izstradata
modela ticamiba apstiprindjusies pilniba; iecerétie rezultati turklat sasniegti ar
mazaku egli$u skaitu par 1 000 gab. ha™. Kontroles parauglaukumos (E-14, E-16)
16 m augstu bérzu kraja joprojam saglabajusies 70-80 m® ha™ apjoma, tadu ajos
parauglaukumos audzu kopkraja ir par 40-50 m’ ha' mazaka neka tajos
parauglaukumos, kur visi bérzi izvakti, ieglistot 60-80 m’ ha' papildus
kokmaterialu.

Eksperimenta rezultati saskan ar citu pétnieku atzinam par miksto lapu
koku piemistrojuma negativo ietekmi uz skuju koku audzu razibu. Modelgjot eglu-
bérzu mistraudzu razibu atkariba no berzu Ipatsvara Igaunija, Kalevs Jogiste
noskaidrojis, ka berza piemistrojums negativi ietekmé abu sugu caurméra
pieaugumu, un audzes raziba pieaug, samazinoties berza Tpatsvaram audzg (Jogiste
1998). Analizgjot datus par 2 368 eglu tiraudzém un mistraudz€m Latvija, secinats,
ka katra bérza piemistrojuma sastava vieniba audzes kop&jo kraju pazemina par
5-6% (Krastins 1981). Baltkrievu zinatnieki, p&tot audzu tekosa pieauguma
likumsakaribas 37 gadus vecas eglu-bérzu mistraudzes, secinajusi, ka berzu
izvakSana eglu krajas tekoSo pieaugumu palielina par 30% (KoxeBHHKOB,
®eopunoB  1972). Loti kategoriski pret miksto lapu koku piemistrojuma
saglabasanu skuju koku audzes savulaik iestajies Kaspars Buss, uzsverot, ka tas
ieveérojami samazina kraju un krajas pieaugumu, pazemina iegiistamo kokmaterialu
kvalitati, ka arT samazina audzes v€ja noturibu (bymr, Mesuns 1984, Buss 1989,
Bym 1989). Ar1 Péteris Zalitis, pétot nosusindto mezu pasregulaciju no
hidrologiska aspekta, secinajis, ka bérza piemistrojuma saglabasana nosusinatas
skujkoku audz8s vert€jama ka mezsaimnieciska kliida (3ammruc 1982). Toms
Zalitis, analiz&jot Latvijas mezu resursu monitoringa datus, secinajis, ka berza
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piemistrojums eglu audzes negativi ietekm& audzes kraju, salidzinot ar tiraudzém
(Zalitis T. 2008).

3.2. Eglu jaunaudZu un videja vecuma audZu augsSanas potencials

Atbilstosi analizes rezultatiem, astonas AS ,Latvijas valsts mezi”
mezsaimniecibas kopa par bezperspektivam uzskatamas 2 508 audzes, kuru kopgja
krija — 1.25 miljoni m’. Vidgja nogabala krija $aja audzu grupa bija
291 m’ ha'. Atskirigu augsanas potenciala grupu audzes pa meZsaimniecibam
sadalas dazadi. (3.2. tabula)

3.2. tabula/ Table 3.2.

Atskirigu augSanas potenciala grupu eglu jaunaudZu ipatsvars pa
AS ,,LVM” meZsaimniecibam
The proportion of spruce stands of different growth potential groups in
regional forestries of ,,LVM”

Audzu ipatsvars, %/ Vidgjais augSanas
The proportion of stands, % potenciala grupas
Mezsaimnieciba/ raditajs/
Regional forestry | 1. grupa/ | 2. grupa/ | 3. grupa/ | Mean indicator of
Group 1 | Group2 | Group 3 | the growth potential
group
Ziemelkurzeme 37.4 59.2 3.4 1.66
Dienvidkurzeme 33.0 50.9 16.1 1.83
Zemgale 42.9 51.4 5.7 1.63
Vidusdaugava 6.8 78.3 14.9 2.08
Rietumvidzeme 21.2 71.0 7.8 1.87
Austrumvidzeme 13.1 66.0 20.9 2.08
Ziemellatgale 20.6 66.7 12.7 1.92
Dienvidlatgale 35.9 60.3 3.8 1.68

Augsanas potenciala atSkiribas dazadu mezsaimniecibu eglu jaunaudzgEs
nevar uzskatit par nejausibu. Pardalot Latvijas teritoriju pa iedomatu Iniju Riga-
Bauska, ko biezi lieto ekologiskajos pétijumos, iegiist divus regionus:
Rietumlatviju (Ziemelkurzemes, Dienvidkurzemes un Zemgales meZsaimnieciba)
un  Austrumlatviju  (Rietumvidzemes, Austrumvidzemes, Vidusdaugavas,
Ziemellatgales un Dienvidlatgales mezsaimnieciba). Eglu jaunaudzu augSanas
potencials minétajos regionos butiski atSkiras. Rietumlatvija 8% no visam
analiz€tajam audz@m izradijas neperspektivas, Austrumlatvija Sis raditajs ir 14%.
Rietumlatvija par perspektiviem var tikt uzskatiti 48% analizéto nogabalu,
Austrumlatvija — tikai 19%.

Audzu taksacijas raditaju videjas vertibas atSkirigads augSanas potenciala
grupas dalgji izskaidro $o grupu rasanos (3.3.tabula).
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3.3. tabula/ Table 3.3.

Taksacijas raditaju vidéjas vertibas audzes ar atSkirigu
augSanas potencialu (355 ,,LVM” nogabali)
Mean values of stand parameters in stands of different growth potential
groups (355 compartments of ,,LVM”)
Audzu taksacijas raditajs/ 1. grupa/ 2. grupa/ 3. grupa/
Stand parameter Group 1 Group 2 Group 3
Nogabalu skaits/

Nufnb.er. of compartments 118 207 30
s g | s | o
Vfﬁ:;ﬁ%;ﬁ?ﬁ m/ 16.0 18.4 19.4
E‘;‘Zﬁéﬁﬁi‘é‘;ﬁ;;ﬁi 34 38 40

Meary sltdaerisii(lrga{/%lummgfln13 ha 219 262 291
Vidgjais skerslaukums, m>ha’l/ 246 26.6 I

Mean basal area, m*ha™
Vidgjais krajas tekoSais pieaugums,
m’ ha™ gada/ Mean current annual 16.6 12.6 10.6
volume increment, m’ ha™ a year
Vidgjais krajas tekoSais pieaugums,
m’/m” gada/ Mean current annual 0.69 0.47 0.36
volume increment, m’/m” a year

Tresas grupas audzes ir nedaudz vecakas neka pirmas grupas audzes.
Visticamak, tresas grupas audzes izveidojusas no parbiezinatam otras —
paaugstinata riska grupas - audzém. Lielaka kraja un lielakais Skerslaukums ir
tresas grupas audzes, kas apliecina to kadreizgjo augsto razigumu. Tacu krajas tekosais
picaugums, kas samazinas no 16.6 m’ ha' gadd pirmas grupas audzgs lidz
10.6 m’ ha' gada tre$as grupas audzgs, apliecina, ka augstd raziguma periods tresas
grupas audzés ir beidzies. ST tendence ir vél uzkitosaka, salidzinot krajas tekoso
pieaugumu uz vienu audzes Sk&rslaukuma kvadratmetru. Patlaban katrs audzes
Skérslaukuma kvadratmetrs pirmas grupas audzgs razo divreiz vairak koksnes neka tresas
grupas audzes.

No analizétajiem 75 Meza resursu monitoringa parauglaukumiem lielakais
vid&jais caurmérs ir pirmas un tresas grupas audzes (loti [idzigas vertibas), bet lielakais
vid&jais augstums— tresas grupas audzes. Tresas grupas audzes ir uzkrata arf lielaka vidgja
kraja, tacu, Iidzigi ka iepriekS analizétajos AS ,LVM” nogabalos, augstd raziguma
periods ir beidzies, un, salidzinot krajas tekoSo pieaugumu, redzams, ka tresas grupas
audz@s tas ir gandriz uz pusi mazaks neka pirmas grupas audz@s. Arl krajas tekosais
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picaugums uz 1 skérslaukuma kvadratmetru tresas grupas audzes ir ieveérojami mazaks
neka pirmas grupas audzes (3.4. tabula).

3.4. tabula/ Table 3.4.

Taksacijas raditaju vidéjas vertibas audzes ar atSkirigu
augSanas potencialu (7S MRM parauglaukumi)
Mean values of stand parameters in stands of different growth potential
groups (75 FRM sample plots)

Audzu taksacijas raditajs/ 1. grupa/ 2. grupa/ 3. grupa/
Stand parameter Group 1 Group 2 Group 3
Parauglaukumu skaits/
Number of sample plots 6 >7 12
Vidgjais caurmers, cm/ 18.9 16.7 18.4
Mean diameter, cm
Vidgjais augstums, m/
Mean height, m 15.3 16.6 19.2
Vidgjais vecums, gadi/ 35 37 39

Mean stand age, years
Vidéja kraja, m*ha™'/
Mean standing volume, m’ ha

Vidgjais $kérslaukums, m*ha™/

Mean basal area, m*ha™ 30.0 29.6 26.9
Vidgjais krajas tekoSais pieaugums,
m’ha™ gada/ Mean current annual 18.1 12.5 11.0
volume increment, m’ha™ a year
Vidgjais krajas tekoSais pieaugums,
m’/m* gada/ Mean current annual 0.60 0.42 0.41

volume increment, m’/m’ a year

201.9 238.7 250.3

Lai gan krajas tekosa pieauguma vertibas var Skist samera augstas pat
tresas grupas audz&s, tomér tas atspogulo tikai audzes razibu, nevis
produktivitati, kas no saimnieciska aspekta ir nozimigaks raditajs. Jauzsver, ka
augSanas potenciala novértéSanas metodika izstradata, izsekojot krajas
uzkrasanas dinamikai pastavigajos parauglaukumos ilgtermina, un atskirigu
grupu indikatori izraudziti, vadoties tieSi no audzu realas produktivitates
(krajas diferences) vertibam. Nereti audz€s, kuras vidgjais krajas tekosais
pieaugums joprojam saglabajas ap 10 m’ ha' gada, krajas uzkraganas vairs
nenotiek, jo sakas pastiprinata koku atmirSana un strauja gadskartu platuma
samazinasanas tiesi audzes resnakajiem, vertigakajiem kokiem, kaut gan tievie
koki, kuru augSanas telpa paSizretinasanas rezultata palielinas, iesp&jams, sak
picaugt straujak. Sis aspekts nemts véra, izstradajot augsanas potenciala
novérteésanas metodiku.
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Augsanas potenciala vidgjais raditajs 1.84 par 355 nogabaliem liecina,
ka 1. grupas audzu ir vairak neka 3.grupas audzu. Tomér Sie skaitli ir
aprekinati, izmantojot grupu numeracijas ciparus — 1., 2. un 3., un tie ir maz
pieméroti augSanas potenciala detalizetakai analizei, pielietojot biometrijas
metodes. Tadel svarigi izstradat vienu viegli aprékinamu skaitlisku raditaju,
kas iesp€jami objektivi raksturotu ikviena nogabala augSanas potencialu.

Gadskartu vidgjais platums ka audzes razibas raditajs nenoliedzami
satur Joti vértigu informaciju un to ir lietderigi izmantot ka pamatraditaju. So
raditaju iesp&jams korigét, reizinot to ar koeficientu a vai koeficientu r. Abi Sie
koeficienti savstarpgji ciesi koreleé (r = 0.81) un abi lielaki ir perspektivakas
audzgs; to vertibas samazinas, pasliktinoties augSanas potencialam.

Ta ka koeficients a ir vienigi izlidzinatas regresijas taisnes slipuma
raditajs, bet koeficients r raksturo gan gadskartu platuma un koku caurméra
regresijas taisnes slipumu, gan arT gadskartas platuma atskiribas vienada
resnuma kokiem, tiesi korelacijas koeficients r tika izmantots ka reizinatajs
gadskartas vidgja platuma i (mm) korigéSanai. Ta ka r < 1.0, raditajs ixr
vienmeér biis mazaks par i, un britkosas audzges pie r = 0 arT augsanas potenciala
raditajs ixr = 0. M&rjjumi liecina, ka iesp&jams ar1 r < 0, tacu reti. Atbilstosi
izveletajiem robezlielumiem 3.grupas audzes, kur i < 2.0 mm un r < 0.60,
raditajs ixr nevar parsniegt 1.2 mm. Savukart 1.grupas audz&s ixr vienmér bis
lielaks par 1.2 mm. Lidz ar to paveras iesp&ja izstradat vienu skalu eglu audzes
vitalitates raksturo$anai — jo lielaks ir raditajs ixr, jo razigaka un veseligaka ir
audze.

Sa apsvéruma pareizibu apliecina raditaja ixr statistika ikvienas grupas
ietvaros (3.5. tabula). Svarigi 1pasi akcentet biometriskas Ipatnibas ixr
sadalljumos pa grupam. Pirmaja grupa nenoliedzami ir relativi augsta
sadalfjuma kreisa asimetrija (A = 1.94), kas liecina, ka sadalfjuma grafiks ir
novirzits pa kreisi. TreSaja grupa ir ve€rojama negativa laba asimetrija
(A = -0.57), liecinot, ka parsvara ir lielakas vertibas. Turpreti otras grupas
sadalfjums ir visai simetrisks (A = 0.18) un aritmé&tiskais vidgjais
(ixr = 1.18mm) praktiski sakrit ar medianu (1.19 mm).
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3.5. tabula/ Table 3.5.

AugSanas potenciala raditaja ixr statistika analizétajas
meZsaimniecibas (355 nogabali)
Statistical description of the growth potential index ixr in the analyzed
regional forestries (355 compartments)

.. ixr

St;tt;sé;ﬁ:zlr;cggl/ l.grupa/ |2.grupa/ |3.grupa/| Kopa/

Group 1 |Group 2 |Group 3| All

Vidgjais aritmétiskais/ Mean 2.16 1.18 0.53 1.30
Reprezentacijas kliida/ Standard error 0.07 0.03 0.04 | 0.03
Mediana/ Median 2.02 1.19 0.57 1.25
Standartnovirze/ Standard deviation 0.52 0.34 0.23 0.55
Dispersija/ Sample variance 0.27 0.12 0.06 0.30
Ekscess/ Kurtosis 4.17 0.44 0.33 | -0.03
Asimetrija/ Skewness 1.94 0.18 -0.57 | 0.42
Minimums/ Minimum 1.55 0.25 -0.06 0.09
Maksimums/ Maximum 4.04 2.31 0.94 3.09

Ticamibas Itimenis (95.0%)/

Confidence level ((95.0%)) 0.13 0.05 0.09 0.07

So likumsakaribu skaitliskais, ka ari grafiskais raksturojums uzskatami
apliecina, ka visas trTs grupas ir viena varbiitibu sadalijuma (normala sadalijuma)
sastavdalas, un pirma grupa, ka arT tresa grupa ir $2 sadalijuma galgjas vertibas. Art
analiz&tajos 75 MRM parauglaukumos apstiprinas $1 pati likumsakariba.

Raditaja ixr empiriskas vertibas svarstas visai plasas robezas: maksimala
vertitba ir +4.04 mm (l. grupa) un minimala vertitba ir —-0.06 mm
(3. grupa). Sis galgjas vértibas tomér uzskatamas par unikalam ar parmérigi lielam
novirzém no paraugkopu aritmétiska vidgja. IpaSi izstiepts sadalijums ir
1. grupas paraugkopa, kura ieklaujas dazas seviski razigas un veseligas audzes So
audzu raditaja ixr nobides no aritmétiska videja krietni vien parsniedz divu
standartnovirzu intervalu: ixr + 2s = 2.16 + 1.04 = 3.20 (mm). Sadas pozitivas
novirzes raksturigas izcili labam audzém, un to augSanas potencials neizraisa
sarezgljumus to apsaimnieko$ana. Analizétajos 75 Meza resursu monitoringa
parauglaukumos skaitliskais augSanas potenciala raditajs svarstas robezas no 0.3
(treda grupa) lidz 2.2 (pirma grupa) mm. Sis svarstibas ir ievérojami mazakas neka
AS ,LVM” analizgtajas 355 audzes un to nobides no aritmétiska vidgja ieklaujas
divu standartnovirzu intervala.

Robezas starp blakus grupam nav strikti fiks@tas. P&ffjuma mérka
konteksta robeza starp pirmas un otras grupas audz€m ir saméra mazsvariga, jo
labako otras grupas audzu augSanas potencials lidzinas sliktako pirmas grupas
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audzu augSanas potencialam, un tas visas apsaimniekojamas I1dzigi. Savukart
tresas grupas audzes uzskatamas par bezcerigi sabriko$am, un tuvakaja laika bitu
lietderiga to nocirSana kailcirté, tadel nepiecieSama strikta robeza starp otras un
tresas grupas audzem.

Saistiba ar 3. grupas audzu ixr koeficienta empirisko sadalijumu §T robeza
noteikta ka tre$as grupas audzu koeficienta maksimala vertiba — 0.7 mm. Pie $adas
robezvertibas no 2. grupas audzém, kuras identificétas saistiba ar tris
izmantojamiem raditajiem — i, a, r —, 4% pariet no 2. grupas uz 3. grupu. Tas ir
pielaujams risks, jo visticamak uz 3. grupu analitiski pariet patlaban vajakas
2. grupas audzes, kuru augSanas potencials tuvakajos gados arT daba pasliktinasies
I1dz 3. grupas potencialam. Analiz&tie dati pastavigajos parauglaukumos norada uz
to, ka vienvecuma eglu audzu augsSanas potencials laika gaita nemitigi pasliktinas,
un nav noverotas tadas audzes, kas no 3. grupas parietu uz 2. grupu.

No analizgtajiem 75 MRM parauglaukumiem tresaja grupa ieskaitamas
12 audzes jeb 16% no analizéto audzu kopskaita. Saja gadijuma tre$as grupas
audzu ir divas reizes vairak neka pirmas grupas audzu.

Aprekinu rezultati par skaitliska koeficienta ixr empiriska sadalijuma
atbilstibu normalajam sadalijumam norada, ka atSkiriga augSanas potenciala audzu
sastopamiba ir egles ka koku sugas pastaveéSsanas forma Latvija, ar ko
mezsaimniekiem jarékinas sava praktiskaja darbiba. Uzskats, ka vienvecuma eglu
audze sabruk, daudzos gadijumos var nesakrist ar eglu audzes centieniem izveidot
saliktu dazadvecuma un vairakstavu audzi. TieSi Sadas eglu audzes Latvijas
apstaklos uzskatamas par dabiskam, kaut arT to taks€Sanai, mérktiecigai
apsaimniekoSanai un cir§anai joprojam nav izstradati atbilsto$i normativi.

Salidzinot augSanas potenciala raditaja ixr vidgas vertibas pa
mezsaimniecibam 355 AS ,,LVM” eglu tiraudzgs, noskaidrots, ka pastav butiskas
atSkiribas starp Ziemelkurzemes un Dienvidkurzemes (vienfaktora dispersijas

analizes p-vertiba 0.001), Ziemelkurzemes un Vidusdaugavas
(p = 0.000), Ziemelkurzemes un Rietumvidzemes (p = 0.024), Ziemelkurzemes un
Austrumvidzemes (p = 0.000), Ziemelkurzemes un Ziemel]latgales

(p = 0.000), Zemgales un Dienvidkurzemes (p = 0.025), Zemgales un
Vidusdaugavas (p = 0.000), Zemgales un Austrumvidzemes (p = 0.000) un
Zemgales un Ziemellatgales (p = 0.004) mezsaimniecibam. Lielakas augSanas
potenciala raditaja vertibas ir Ziemelkurzemes un Zemgales mezsaimniecibas
(3.4. attels).
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3.4. att. Skaitliska augSanas potenciala raditaja ixr vidéjas vértibas un to
reprezentacijas kliidas pa meZsaimniecibam (355 ,,LVM” nogabali)
Fig. 3.4. Mean values and standard errors of the growth potential index ixr in
8 regional forestries (355 compartments of ,,LVM”)

Vidgji zemakas augSanas potenciala vertibas no Meza resursu monitoringa
datiem atlasttajos parauglaukumos saistitas ar So parauglaukumu lokalizaciju daba.
Abas mezsaimniecibas, kuras atbilstosi iepriekS analizétajiem AS ,,LVM” mezos
veikto mérjjumu rezultatiem lokaliz&jas eglu tiraudzes ar augstako augSanas
potencialu (Ziemelkurzemes un Zemgales), kopa atrodas tikai devini no 75 MRM
parauglaukumiem. Tomér, apstiprinot iepriek§ secinato, Ziemelkurzemes
mezsaimnieciba nav sastopamas tre$as grupas (bezperspektivas) audzes. Lielakais
skaits MRM parauglaukumu (16) lokaliz€jas Rietumvidzemes meZsaimnieciba,
kura, ka noskaidrots ieprieks, eglu tiraudzu augSanas potencials ir viduvgjs, un
Austrumvidzemes meZsaimnieciba (15 parauglaukumi), kura §is raditajs vidgji ir
viens no zemakajiem.

Nav pamata noraidit pienémumu, ka eglu jaunaudzu augsanas potencials
ir atkarigs no augSanas apstakliem. Zemakais augSanas potencials raksturigs
audzém kudrenos. Statistiski lielaka augSanas potenciala starpiba ir starp audzeém
arenos un audzém kudrenos (t-testa p-vertiba 0.042), taéu ar1 starp audzem
sausienos un audzém kudrenos pastav statistiski butiskas augSanas potenciala
atskiribas (t-testa p-vertiba 0.046) (3.5.attels). Kaspars Buss (1972) noverojis eglu
audzu sabrukSanas pazimes 60-70 gadus vecas augstrazigas eglu audz€s uz
eitrofam nosusinatam augsném. Ar1 P&teris Zalitis (1967) secinajis, ka augligajos
nosusinatajos meza tipos, kur skujkoku audzu raziba ir augsta, egles biezi tick vgja
izSupotas, tiek aprautas to saknes, krasi samazinas koku pieaugums, nereti
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verojama pat to nokalSana. Tomér Saja gadijuma ar augSanas apstakliem vien
augSanas potenciala pazeminasanos izskaidrot nav iespgams, jo samazinats
augSanas potencials raksturigs arm audzém sausienu mezos, turklat, ka liecina §1
pétljuma dati, arenos augoSajam eglu audzém skaitliskais augSanas potenciala
raditajs vid&ji ir visaugstakais.

sausieni areni kadreni

3.5. att. Skaitliska augSanas potenciala raditaja ixr vidéjas vértibas un to
reprezentacijas kliidas pa augSanas apstakliem (355 ,,LVM” nogabali)
Fig. 3.5. Mean values and standard errors of the growth potential index ixr in
different site types (355 ,,LVM” compartments; from left to right: forests on
dry mineral soils, forests on drained mineral soils, forests on drained peat
soils)

Ar1 no MRM datu bazes atlasitajos 75 parauglaukumos augstakais
augSanas potencials konstatets audzém arenos, lai arT atSkiribas nebija statistiski
butiskas. Jaatzimé, ka kudrenos atradas tikai tris no analiz€tajiem
parauglaukumiem.

Sakotngji parbiezinatu eglu tiraudzu augSanas potencials ar laiku
samazinas, un péc 45 gadu vecuma pirmas grupas audzes vairs nav sastopamas
(3.6.attels).

25



45 <

o] . y=-0.0342x + 2.68
35 . R* =0.0986
30 4 T 30 <x <50
25 4 .;-.3! .
ixr, 2.0 - s zagfte ot Lgr
b .|| ° R ] s o
mmls 4 _=+'Lﬁ:;_'i :T'g_l,-—‘l . L
[] v v VY .
10 4 EE R A e 2
o S '_,..3_ — ki — 1 207
0.0 - . R . 3.ar
-0.5 T T T T T 1
25 30 35 40 45 50 55

Vecums, gadi
Age, years

3.6. att. Eglu tiraudZu aug$anas potencials atkariba no audzes vecuma
(355 ,,LVM” nogabali)
Fig. 3.6. Growth potential of pure spruce stands depending on stand age
(355 compartments of ,,LVM”)

Nav gan pamata apgalvot, ka atbilstosi koptas, veseligas audzes, kas
patlaban ir 30-40 gadus vecas, sasniedzot 45 gadu vecumu, katra zina zaud@s
razibu. Svarigi arT uzsvert, ka bezperspektivas audzes ir atrodamas visa analiz&taja
vecuma intervala no 30 Iidz 50 gadiem. Tas atkartoti vedina domat, ka eglu audzes
Latvija butu lietderigak apsaimniekot atbilstosi to realajam augSanas potencialam,
nevis pasreiz€jos normativajos aktos noteiktajam cirtmetam.

Rezultati 75 MRM parauglaukumos apstiprina iepriek$ secinato — lidz ar
vecumu augSanas potencials samazinas, lai ar1 sakariba ir nedaudz vajaka neka
AS ,LVM” analizétajas audzes. Tomer bezperspektivas audzes art $aja gadijuma ir
sastopamas visa analiz€taja vecuma intervala.

Tika parbaudits, vai starp augSanas potenciala skaitlisko raditaju ixr valsts
un privatajos mezos pastav butiskas atSkiribas. Analizes rezultati $adu pien€mumu
neapstiprindja (t-testa neatkarigam izlasém p-vértiba 0.926). Tatad 30-50 gadus
vecas eglu jaunaudzes valsts un privatajos mezos pieder pie vienas generalkopas.

AugSanas potenciala analizes rezultati gan 355 AS ,LVM”
apsaimniekotajos nogabalos, gan 75 parauglaukumos, kas atlasiti no Meza resursu
monitoringa datu bazém un reprezenté gan valsts, gan privatos mezus, skaidri
apliecina, ka ir nepiecieSams parskatit pasreiz speka esoSos normativus, kas
attiecinami uz eglu mezu apsaimnickoSanu. Eglu firaudzes, kuras paslaik
sasnieguSas 30-50 gadu vecumu, izveidotas laika, kad normativi paredzgja meza
atjaunoSanu ar ieverojami lielaku kocinu skaitu uz ha neka patlaban. Ierikotas
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biezas jaunaudzes daudzos gadijumos netika arT savlaicigi izkoptas — zinatniski
pamatoti argumenti par agrinas kopSanas izskiroSo lomu audzes turpmakaja
attistiba Latvijas zinatniskaja literattra paradijas tikai ieprieksgja gadsimta pedgja
desmitgadg. STs jauniba spécigas savstarpgjas konkurences novajinatas audzes ir
ieprieksgjo desmitgadu laika pielauto kliidu rezultats, probléma, kas specialistiem
jarisina Sodien.

3.3. Latvijas eglu tiraudZu krdja un krajas tekoSais pieaugums

Atbilstosi patlaban pieejamajiem Latvijas MeZa resursu monitoringa
datiem mezaudzes, kuras valdosa suga ir egle, kopa aiznem 515.4 tiikstosus ha jeb
16% no Latvijas mezu kopplatibas. (Parskats par Meza attistibas fonda finans&to
pétljumu ,,Meza resursu monitorings” 2006) Salidzinot sugu sastavu atbilstosi
Latvijas Valsts meza dienesta sniegtajiem un Latvijas MeZza resursu monitoringa
aprékinatajiem datiem, redzams, ka abos gadijumos ir Iidzigs bérza un egles audzu
Tpatsvars, tacu Valsts meza dienesta dati rada ievérojami lielaku priedes Tpatsvaru
un mazaku baltalks$na, apses un citu sugu kokaudzu ipatsvaru (3.7.attels).

MRM dati VMD dati

4% 3% 1%
g, 37%

27% 30%

29%

18%

3.7. att. Latvijas meZaudZu platibas procentualais sadalijums péc valdosas
sugas (Latvijas MeZa resursu monitoringa un Valsts MezZa dienesta datu
salidzinajums) (|:| - priede/pine; B - berzs/birch; B - egle/spruce; W -
baltalksnis/grey alder; E4 - apse/aspen; B - melnalksnis/black alder;

citas sugas/other)
Fig. 3.7. Percentual distribution of the forest land according to dominant tree
species (data of Latvian forest resource inventory (left) and that of the State
forest Service (right) are comnpared)

Visticamak, Meza resursu monitoringa dati labak raksturo stavokli
Latvijas mezos. Parauglaukumu iertkoSana un uzmérisana notiek péc daudzas citas
Eiropas valstis aprob&tam metodém. Vairakas valstls $ada veida monitorings ir
vienigais informacijas avots par meza resursiem.

Lai arT Meza likums nosaka, ka meza Tpasnieka vai tiesiska valditaja
pienakums ir reizi 10 gados sava Ipasuma vai valdijuma esoSajos mezos veikt meza
inventarizaciju (bez meza inventarizacijas nav iespgjama apliecindjuma sanemsana
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koku cirSanai un citam likuma noteiktajam darbibam), nekadas sankcijas par $is
likuma normas neievéro$anu nav paredzétas. Tadel ir loti iesp&jams, ka dala to
privato mezu, kuros pédgjas gadu desmitgades nav veikta saimnieciska darbiba,
nav veikta arT meza inventarizacija.

Mezaudzu vecumstruktira valsts un privatajos mezos ir visai
nevienmériga. Parauglaukumu skaits 21-40 gadus vecas mezaudzes ieverojami
parsniedz parauglaukumu skaitu pargjas vecuma klasés (3.8. attels).
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Vecums, gadi/
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3.8. att. Eglu audZu vecumstruktiira valsts un privatajos meZos
(MRM dati)
Fig. 3.8. Age structure of the spruce stands in state and private forests (Forest
resource monitoring data)
(. - state; L] - private)

Petjuma dati par vecumklasu sadalfjumu valsts mezos saskan ar
AS ,Latvijas valsts mezi” sniegto informaciju (Fakti par mezu 2008). Galvenais iemesls
augstajam jaunaudzu Ipatsvaram ir eglu stadfjumu ekspansija pagajusa gadsimta
seSdesmitajos gados, kad daudzas priedes audzeSanai piemerotas platibas tika apmeZzotas
ar egli. Dalgji tas tika darits pamatotu iemeslu dé] (loti lielais alnu skaits, kura rezultata
priezu jaunaudze€m tika nodariti milzigi postijumi), bet dalgji apsvérumi bija
mezsaimnieciski nepamatoti (tika uzskafits, ka eglu jaunaudz@m nepiecieSama mazak
riipiga kopsana). Uzkritosi nelielais 11-20 gadus vecu eglu mezaudzu skaits privatajos
mezos visticamak atspogulo situaciju 20. gadsimta devindesmitajos gados, kad meza
atjaunoSana péc ieprieksgjas audzes nocirSanas loti biezi tika veikta neadekvati, un
daudzas platibas, kur pirms tam augusi egle, tika atstatas atjaunoties dabiski ar mikstajiem
lapu kokiem. Privato eglu mezu atjaunoSanas temps pedgja desmitgade ieverojami
palielinajies, jadoma, ka iemesls tam ir gan stingrakie cirSanas ierobezojumi, gan ari
pedegja laika piecjamas valsts un Eiropas Savienibas meZa apsaimniekoSanas atbalsta
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programmas, piemeram, SAPARD (Special Action Programme for Agriculture and Rural
Development) finansétie projekti lauksaimniecibas zemju apmezosanai (Informacija par
SAPARD programmas gaitu 2008), ka ar ES struktiirfondu lidzekli lauksaimnieciba
neizmantoto zemju apmezosanai un atbalsts mazvertigo mezaudzu vai koku sugu
nomainai 2004.-2006. gada planoSanas perioda (ES struktiirfondu atbalstamas aktivitates
2008).

No atlasitajam audzém 59 ir 60-100 gadus vecas. Audzu produktivitates un
razibas raditaju vertibas atbilst normalajam sadalfjumam (Kolmogorova-Smirnova testa
p-vertiba audzes [ stava krajai 0.790 un I stava eglu krajas tekoSajam vidgji periodiskajam
picaugumam 0.560).

Vidgja audzes I stava kraja $aja vecuma grupa ir 290.1£14.62 m’ ha, bet
vidgjais I stava eglu krajas tekogais picaugums — 8.9+0.50 m® ha™ gada. Lielaka audzes I
stiva kraja  $aja  vecuma grupa ir 595 m’ ha', mazika —
875 m’ ha'. Maksimala 1 stava eglu krajas tekosd picauguma vértiba
60-100 gadus vecas audzes ir 18 m’ ha' gada, bet minimala — 2.5 m’ ha' gada

(3.6. tabula).

3.6. tabula/ Table 3.6.

Audzes I stava krajas un eglu krajas teko$a pieauguma aprakstosa statistika
60-100 gadus vecas eglu tiraudzes
Descriptive statistics of the standing volume of the dominant stand and
current annual volume increment of spruce in 60-100 years old spruce stands
E krajas tekosais
pieaugums, m’ ha™' gada/
Current annual volume

I stava kraja, m’ ha™'/
Statistiskais raditajs/ Standing volume of

Statistical index the dominant stand, .
3. .1 increment of spruce,
m” ha 3q..-1
m” ha” a year
Vidgjais
aritmétiskais/ Mean 290.1 8.9
Standartkltda/
Standard error 14.62 0.50
Mediana/ Median 271.90 8.38
Standartnovirze/
Standard deviation 112.33 3.84
Dispersija/ 12617.81 14.78
Sample variance
Asimetrija/ Skewness 0.25 -0.23
Ekscess/ Kurtosis 0.67 0.55

Izkliedes intervals/

Range 507.43 15.51
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3.6. tabulas turpinajums/ Table 3.6. continued
E krajas tekosais
pieaugums, m’ ha™' gada/
Current annual volume
increment of spruce,
m’ha™' a year

I stava kraja, m’ ha™'/
Statistiskais raditajs/ Standing volume of

Statistical index the dominant stand,
m’ha!

Minimala vertiba/

. 87.5 2.5
Minimum
Makmma}a vertiba/ 5050 18.0
Maximum
Skaits/ Count 59 59

Iegutie rezultati liecina, ka eglu briestaudzes un pieauguSas audzes
saglaba augstu razibu. Vidgja krajas tekosa pieauguma vertiba 61-80 gadus vecas
eglu briestaudzes ir 9.5 m’ ha” gada, bet 81-100 gadus vecas pieaugusas eglu
audz@s - 7.5 m’ ha™' gada. Tatad ari cirtmetu jau sasnieguias eglu audzés joprojam
turpinas samera intensiva krajas uzkrasanas. Salidzinajumam: ieprieks€jos
péttjumos noskaidrots, ka priezu audzgs, kas sasniegusSas cirtmetu, krajas tekosais
pieaugums vidgji ir vairs tikai ap 4 m’ ha” gada. (Libiete 2006) Analizétajas eglu
audzgs, kuru vecums ir 60-100 gadi, katrs skérslaukuma kvadratmetrs vél razo no
0.16 lidz pat 0.70 m’ koksnes (vidgji — 0.40 m’ koksnes), turklat starp audzes
vecumu un tekoSo pieaugumu uz vienu Skérslaukuma kvadratmetru pastav vien
vaja negativa korelacija (r = -0.35).

Actmredzot, Latvija sastopamas ne vien eglu jaunaudzes, kuras koksnes
uzkrasanas ir apstajusies, bet ar1 eglu briestaudzes un pat picaugusas audzes, kas
joprojam pietickami intensivi razo. Ari literatlira atrodami dati, ka egle turpina
pieaugt Iidz 100-120 gadu vecumam (Zviedris, Sacenieks, Matuzanis 1961). Saja
sakara rodas jautajums, vai ir lietderiga joprojam intensivi razojosu audzu
nocir§ana. Zinatniskaja literatlira jau pirms vairakiem gadu desmitiem atrodams
ieteikums galvenas cirtes laika noteikSanai ka raditaju izmantot tekosSo pieaugumu,
un audzes, kuras tekoSais pieaugums ir liels un uzkrajas resnos, veseligos
stumbros, cirst ne atrak ka pec 20 gadiem. Saja audzu grupa ieklaujamas ari
cirtmetu jau sasniegusas audzes (Tspse 1967).

60-100 gadus vecas eglu tiraudzes pastav vidgji cieSa lineara sakariba
starp audzes kraju un krajas tekoso pieaugumu (r=0.71). Jo lielaka kraja audze jau
uzkrata, jo intensivak ta turpina razot. Saja vecuma grupa neviena audzg, kura
I stava kraja sasniegusi 300 m”ha™, eglu krajas tekosais picaugums nav mazaks par
5m’ha’ gada.

Lielaka kraja un arT augstakais krajas tekoSais pieaugums
60-100 gadus vecas eglu tiraudzes konstatets arenos, lai arT atskiribas starp audzu
produktivitati un razibu atskirigos augSanas apstaklos nav statistiski butiskas.
Arenos I stava krajas vértiba eglu briestaudzés un pieaugusas audzgs ir 324 m*ha™,
bet sausienos un kidrenos attiecigi — 279 un 309 m’ ha’. Lidzigus rezultatus
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ieguvusi Edvins Spalte un Péteris Zalitis (2003), salidzinot kraju cértama vecuma
eglu audzEs sausienu un nosusinatajos mezos. Vini konstatgjusi, ka krajas vid€jo
lielumu atskiribas ir nejausas, tatad sausienu un nosusinatajos mezos augosas eglu
audzes parstav vienu generalkopu.

Audzes I stava eglu krajas tekosa pieauguma vertiba eglu briestaudzes un
pieauguias audzés arenos ir 9.6 m’ ha' gada, bet sausienos un kiidrenos —
8.7m’ha" gada.

Iegttie rezultati, kas raksturo eglu briestaudzu un pieaugusu audzu razibu
un produktivitati, logiski papildina ieprieksgja nodala noskaidroto, ka eglu
jaunaudzes augstakais augSanas potencials raksturigs tieSi arepos. Lai arl
konstatgts, ka augSanas apstaklu ietekme uz eglu jaunaudzu augSanas potencialu ir
neliela (Zalitis, Libiete 2005, Libiete, Zalitis 2007), acimredzot Sim faktoram ir
pietiekami svariga nozime eglu audzu talaka attistiba.

Parsteidzosi, ka audzes, kuru vecums ir 60-100 gadi, vislielaka vidgja eglu
tiraudzu kraja ir Ziemelkurzemes meZsaimnieciba. Seit rodama pretruna ar
ieprieksgja apaksnodala veikto datu analizi, kuras rezultata noskaidrojas, ka
30-50 gadus vecas eglu tiraudz8s tieSi Ziemelkurzemes mezsaimnieciba ir
vismazaka kraja (lai gan — taja pasa laika ar1 augstakais augSanas potencials,
tadgjadi apstiprinot ieprieks&a nodala izdarito secinajumu, ka Ziemelkurzemes
eglu tiraudze€m ir augsts augSanas potencials un tas spgj veidot veseligas audzes).
Pretrunas rezultatos varétu bt skaidrojamas ar atSkirigo datu atlases metodiku,
analizgjot AS ,LVM” un Meza resursu monitoringa datus: Meza resursu
monitoringa parauglaukumi ir izvietoti regulara tikla atbilstosi ieprieks strikti
fiksétam geografiskas koordinatém un atsevi$kos gadijumos var precizi neraksturot
nogabalu struktiiru. Iespgjams ar1, ka, lai gan jaunaudzu vecuma Ziemelkurzemes
mezsaimniecibas eglu tiraudzes ir vismazaka kraja, to augstais augsanas potencials
nodroSina koku saglabasanos un intensivu krajas uzkrasanos briestaudzu vecuma
un picaugusas audzés. Tomer atSkiribas starp meZsaimniecibam gan krajas, gan
krajas tekosa picauguma gadijuma ir statistiski nejausas

Bitiskas I stava krajas atskiribas dabiski veidojusas audzes un kulttras
netika konstatgtas. Tacu tika noskaidrots, ka I stava eglu krajas tekoSais pieaugums
kultiiras ir ievérojami lielaks neka dabiski veidojusajas audzes (dabiski veidojusas
audzés 8.4 m’ ha' gada, kultiras 12.1 m’ ha' gada; t-testa p-vértiba 0.017).
Jaakcenté fakts, ka no 59 Saja vecuma grupa analizétajam audzem tikai septinas
definétas ka kultoras. Salidzinajumam: aplikojot jaunakas eglu tiraudzes,
noskaidrots, ka vairak neka tris ceturtdalas (79%) no visam 20-40 gadus vecam
eglu jaunaudzém un gandriz puse (47%) no 41-60 gadus vecam vid&ja vecuma eglu
audzeém ir kultiiras. Samera drosi var apgalvot, ka audzes, kas defingtas ka dabiski
radusas, bijusas dazadvecuma. TieSi I stava koku vecumu atSkiriba eglu audzgs
meza resursu monitoringa gaita ir galvenais raditajs, kas norada uz audzes dabisku
izcelsmi. No literatiiras datiem zinams, ka Iidz 1940. gadam egle parsvara atjaunota
dabiski ar paaugas kociniem (Mangalis 2004). V&l 1960. gada Arvids Zviedris
atzist, ka eglu audzes izdevigak ir atjaunot dabiski (Zviedris 1960), un plasa eglu
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kultiiru iertkoSana vésturiski sakusies tikai pec 1960. gada (Salins 2002). Tatad
lielaka dala eglu briestaudzu un pieauguso audzu veidojusas dabiski.

P&tjjuma ietvaros salidzinata arT eglu audzu kraja tiraudzes un
mistraudzes. Analizétaja vecuma grupa audzu vidgjais vecums tiraudzgs un
mistraudzes ir loti lidzigs.

Konstatetas dazas biutiskas atSkiribas starp audzu taksacijas raditajiem
tiraudz8s un mistraudzes. Pieméram, eglu krajas tekosais pieaugums ir lielaks
tiraudzg@s (t-testa p-vertiba 0.000). Sikak analiz&jot mistrotas audzes, noskaidrots,
ka visplasak izplatitas piemistrojuma sugas eglu audzes ir bérzs un priede. No
105 audzém berza piemistrojums pavisam Kkonstatéts 87, no tam
43 audzg@s piemistrojuma bez bérza ir arT priede. Literatira atrodama informacija,
ka, lai gan jaunaudzes berza piemistrojums audzes kopgjo kraju palielina, tomér
cirSanas vecuma eglu-berzu mistraudze€s un eglu tiraudzes krajas atskiribas
izlidzinas (Tpymas 1955). Aplikotaja gadijuma tiraudzes kraja ir ievérojami lielaka
neka mistraudzes.

Fakts, ka 60-100 gadus vecas audzes saglabajas butiski liclaks eglu krajas
tekoSais picaugums tiraudzes, norada, ka piemistrojuma esosos mikstos lapu kokus
lietderigi izcirst kopSanas cirt€s, un princips, ka vispareizak orientéties uz
Hiraudzém mistrota meza”, Latvijas apstaklos saimnieciskajos mezos noteikti
attiecas uz eglu audzeém. Tadgjadi $1 pétijuma rezultati saskan ar Kaspara Busa
(1978, 1984) un Pétera Zalisa (2006) izdaritajiem secinajumiem.

Plasi izplatits ir uzskats, ka privato Tpasnieku mezi ir parmerigi izmantoti
un tajos produktivitate un raziba ir zemaka neka valstij piederosajos mezos.
Patiesam, 1998. gada kopgjais izcirstas koksnes apjoms privatajos mezos
parsniedza valsts mezos izcirstas koksnes daudzumu, turpmakajos gados starpiba
palielinajas, un jau 2002. gada cirSanas apjoms privatajos mezos bija divtik augsts
ka wvalsts mezos. Pedgja laika gan cirSanas intensitate privatajos mezos
samazinajusies.

Eglu mezi privatajiem ipaSniekiem ir ekonomiski loti nozimigi: 39% no
mezaudzem, kuras valdosa suga ir egle, pieder tiesi privatajiem meza Tpasniekiem (MeZa
statistika 2007), un, piem&ram, viena ceturta dala no kopgja valsti kailcirté izcirsta
koksnes apjoma 2000. gada naca tieSi no privatajiem eglu meziem, kamér no valstij
piederosajiem — tikai 5%. Salidzinot galvenaja cirt izcirstas koksnes apjomu eglu mezos,
lidz 2004. gadam citos meZos (kas parsvara ir privatic mezi; pasvaldibu mezu tpatsvars ir
loti neliels) tas bijis vairakas reizes lielaks neka valsts mezos. Taja pasa laika kopSanas
cirtes, kas ir viens no nozimigakajiem mezsaimnieciskajiem pasakumiem, lai izmantotu
visu sarazoto produkciju, privatajos eglu mezos veiktas daudz mazak intensivi neka valsts
mezos.

Ieprieks aplikota statistika teorétiski lauj izdarit pienémumu, ka privatie eglu
mezi tiek intensivak izmantoti un mazak rupigi kopti, tadé] to razibai un krajai biitu jabut
ieverojami mazakai neka valsts apsaimniekotajos mezos. Tomér, parbaudot S$o
pienémumu, iezZimgjas atSkiriga tendence. Veicot MeZa resursu monitoringa pirmajos
Cetros gados ievakto datu analizi, un kopa analizgjot 224 parauglaukumus eglu tiraudzes
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(165 parauglaukumus 30-50 gadus vecas audzes un 59 parauglaukumus 60-100 gadus
vecas audzgs), noskaidrots, ka abas vecuma grupas valsts un privato eglu audzu taksacijas
(taja skaita audzes produktivitates un razibas) raditaju vidgjas vertibas bitiski neatskiras
(3.7.tabula).

3.7. tabula/ Table 3.7.
Videjie audZu taksacijas raditaji valsts un privatajos mezos 30-50 un 60-100
gadus vecas audzes (224 parauglaukumi)
Mean stand parameters in state and private forests in 30-50 and 60-100 years
old spruce stands (224 sample plots)

30-50 gadi 60-90 gadi
Valsts | Privatie | Valsts | Privatie
mezi/ mezi/ mezi/ mezi/

State | Private State | Private

: forests | forests | forests | forests

Vidgjais koku skaits, gab. ha™/ 1193 1041 431 315

Mean number of trees per ha
Vidgjais valdosas sugas koku
caurmers, cm/ Mean diameter of 17.2 18.3 29.0 31.9

dominant tree species, cm
Vidgjais valdosas sugas koku

Audzes taksacijas raditajs/
Stand parameter

augstums, m/ Mean height of 15.9 16.3 24.8 25.9
dominant tree species, m
...... 7 1
Vidgjais skérslaukums, m“ha™/ 272 254 8.5 24.9

Mean basal area, m*ha™
Vidéja audzes I stava kraja, m’ha™/
Mean standing volume of the 225.5 217.5 352.6 321.3
dominant stand, m’ ha™
Vidgjais I stava eglu krajas tekosais
picaugums, m’ ha” gada/ Mean
current annual volume increment of 10.7 11.5 9.2 8.5
spruce of the dominant stand,
m’ha™' a year

Lai gan taksacijas raditaju atSkiribas nav statistiski biitiskas, interesanti,
ka privatajos mezos abas analiz&tajas vecuma grupas koku dimensijas vid&ji ir
lielakas neka valsts mezos. Plasi izplatito uzskatu, ka privato ipasnieku mezos
kopsanas cirtés tiek izvakti vertigie lielo dimensiju koki, bet atstati tievie un mazak
vertigie, §2 petijuma rezultati neapstiprina.
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4. Kopsavilkums

Pastavigie parauglaukumi, kas pirms 25-40 gadiem ierikoti eglu
jaunaudz@s un sistematiski parmériti, sniedz unikalu informaciju par eglu tiraudzu
augsanas gaitu. legiitie rezultati atkartoti apliecina agrino kopSanas cirSu izskiroso
nozimi turpmakaja audzes attistiba, ka arT miksto lapu koku piemistrojuma
nevélamo ietekmi. Noskaidrots, ka visstraujaka krajas uzkrasanas notiek 12-17 m
augstas audzés, tau tad, kad audzes krdja sasniegusi 250-300 m’ ha', krajas
uzkrasanas temps nereti krasi pazeminds, samazinoties arl audzes augSanas
potencialam.

Augsanas potenciala analize 30-50 gadus vecas eglu tiraudzes valsts un
privatajos mezos visa Latvija savukart pieradijusi, ka $aja vecuma intervala audzes
tris augSanas potenciala grupas (1., 2. un 3.) kopuma veido vienu normalo
sadaltjumu ar perspektivam un bezperspektivam audzém ka malgjam vertibam.

Briestaudzu un pieauguSu audzu analizes rezultati liecina, ka arT $ajas
audzgs joprojam notiek visai intensiva krajas uzkrasanas, tacu neliela koku skaita
dé] to kraja ir mazaka par potenciali iespgjamo. Sis audzes parsvara veidojusas
dabiski un ir dazadvecuma.

Analizéta empiriska materiala Ipatnibas liecina, ka patlaban Latvija
sastopamas tris péc izcelsmes un augSanas savdabibam atskirigas eglu audzu
grupas.

1. Briestaudzes un par briestaudzém vecakas dazadvecuma audzes, kas
veidojusas dabiskas atjaunoSanas celd no paaugas eglitém aptuveni Iidz
pagajusa gadsimta vidum. Loti iesp&jams, ka dala no tam sakotn&ji bijusas
mistraudzes, kuras mikstie lapu koki vai nu dabiski atmirusi vai izcirsti
kopganas cirtés. So pienémumu apliecina ari pétijuma ieklauto analizéto
mistraudzu skaits, kas gandriz divkart parsniedz tiraudzu skaitu. Stm eglu
audzem raksturigs visai augsts eglu krajas tekosais picaugums, tacu koku
skaits tajas ir neliels un parsvara neparsniedz 500 gab. ha™.

2. Jaunaudzu vecuma un vidga vecuma eglu kulttras, kas ierikotas péc
1960. gada ar kocinu skaitu virs 2 500 gab. ha™, taja skaita arT ievérojami
parbiezinatas audzes, kas sakotngji staditas ka papirmalkas plantacijas.
Vairuma gadijumu tas nav tikuSas savlaicigi izkoptas, tad€l savstarpgjas
konkurences novajinatie koki nespgj ilgstosi realizeét potenciali augsto
razibu, noverojama krajas teko$a pieauguma stagnacija un pastiprinata
koku atmirsana.

3. Retas jaunaudzes, kas izveidotas atbilsto$i jaunakajam zinatniski
pamatotajam mezsaimnieciskajam atzipam. Paredzams, ka $adu audzu
skaits patlaban strauji pieaug un paredzams, ka tas nakotn€ turpinas
palielinaties. Reto, savlaicigi kopto audzu augSanas gaita ievérojami
atSkiras no abam iepriek§ min&tajam grupam, tacu S$adu audzu
apsaimniekoSanai atbilsto$i normativi pagaidam nav izstradati.
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Protams, So grupu robezas nav stingri fiksgtas, visu vecumu eglu mezos ir
sastopamas gan dabiski veidojusas audzes, gan savlaicigi izretinatas kultdras.
Tomer, analizg€jot pieejamo informaciju, miné&tas atskiribas iezimgjas visai skaidri.

Latvija eglu mezu apsaimniekoSana tiek istenota, parak maz nemot veéra
sugas ekologiskas Ipatnibas. Krasa augSanas potenciala samazinaSanas patlaban
30-50 gadus vecajas eglu jaunaudzes un vidgja vecuma audzes vért€jama ka So
audzu pielagosanas tam uzspiestajam neatbilstoSajam apsaimniekoSanas reZimam.
Sadas audzgs pastiprinata koku atmirsana un dazu koku izvirzisanas lideru statusa
ir pasSregulacijas mehanisms, kas nakotn& nodrosinas meza ekosist€émas
saglabasanos. Tacu kokaudzes produktivitate turpmakajos gados samazinasies un
cirSanas vecuma visticamak blis mazaka neka patlaban. Sausienu mezos situaciju
teoretiski varétu labot, transform&jot bezperspektivas vienvecuma tiraudzes par
dazadvecuma eglu audzém. Tomer praktiski tas nav iesp&jams gan ekonomisku
apsverumu dé] (augstas izmaksas, mazs koksnes ieguvums), gan ari tapéc, ka
varétu rasties problémas pareizi identificét perspektivos nakotnes kokus, jo seviski
audz@s, kur sabruksana sakusies nesen. Seviski problematiska situacija ar laiku
varétu izveidoties nosusinatajos mezos, kur stabilu dazadvecuma eglu audzu
veidosana un ilgstosa apsaimniekoSana nav iesp&jama nestabilas grunts del. Turklat
razigakas un produktivakas ir vienvecuma audzes, audzes kraja saliktas
dazadvecuma eglu audz&s neparsniedz 220-240 m*ha™.

Sasaistot pasreiz zinamos faktus, zinatnisko pétjjumu rezultatus un
praktiskaja darba gutas atzinas, ir iesp&jams izstradat eglu audzu apsaimniekosanas
modeli atbilstosi sugas ekologiskajam ipatnibam. Apsaimniekojot eglu audzes
Latvija, paraleli vecumam un mérka caurméram ka galveno cirti
reglamentgjosajiem indikatoriem, saimnieciskajos mezos butu jaapsver iespgja
kailcirté novakt vairs nerazojosas 30-50 gadus vecas eglu audzes. Nebitu
pielaujama patlaban sabriikoSo audzu saglabasana vel vairakus desmitus gadu, ka
to prasa pasreiz€jie normativi. Protams, arT meliorétas platibas var veidot eglu
vienvecuma tiraudzes, tikai to apsaimniekoSanai japievers pastiprinata uzmaniba
un savlaicigi janovers kocinu savstarpgjas konkurences saasinasanas.

5. Galvenie secinajumi un priekslikumi
Galvenie secinajumi:

1. Patlaban Latvija sastopamas tris péc izcelsmes un augSanas Tpatnibam
atSkirigas eglu audzu grupas: briestaudzes un par tam vecakas
dazadvecuma audzes, kas veidojusas dabiskas atjaunos$anas cela no
paaugas eglitém aptuveni lidz ieprieksgja gadsimta vidum; jaunaudzu
vecuma un vid&ja vecuma eglu kultiiras, kas ierikotas ar vairak neka 2 500
kociniem uz ha, taja skaita ieverojami parbiezinatas un savlaicigi
neizkoptas audzes; retas jaunaudzes, kas izveidotas un tiek
apsaimniekotas  atbilstoSi  jaunakajam  zinatniski  pamatotajam
mezsaimnieciskajam atzinam.
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Audzgs, kas lidz 2 000 gab. ha™ izkoptas, pirms to vidgjais augstums
parsniedzis 5 m, visi taksacijas raditaji pieaug daudz straujak neka audzes,
kas kopSanas bridi bijusas 10 m augstas. Rezultati atkartoti apliecina
agrino kopSanas cirSu nozimi audzes talakaja attistiba.

Sakotngji parbiezinatas eglu jaunaudz@s, kuru krdja sasniegusi
250-300 m’ ha, nereti novérojama strauja krajas uzkrasanas tempa
samazinaSanas un augsanas potenciala pasliktinasanas.

legiitie rezultati apliecina, ka audzes augSanas potenciala skaitliskie
indikatori ixr visas trijas (1., 2. un 3.) augSanas potenciala grupas
30-50 gadus vecas eglu tiraudzes ir viena normala sadalijuma sastavdalas
ar pirmas un treS$as grupas audzeém ka mal&am vertibam. AugSanas
potenciala pasliktinasanas eglu tiraudzes, kas visticamak c€lusas no
parbiezinatam un laikus neizkoptam eglu kultiram, ir pielagoSanas
esosajiem apstakliem, cenSoties izveidot saliktu dazadvecuma audzi, kas
ir eglu meza dabiskaka forma Latvijas apstak]os

Lielaka dala no analizétajam 60-100 gadus vecajam eglu tiraudzeém
veidojusas dabiski. Tas skaidrojams ar vesturisko situaciju eglu mezu
apsaimniekoSana. Dabiski veidojusajas eglu audzes ir zemaks eglu krajas
tekoSais pieaugums, salidzinot ar kultiram.

Eglu tiraudz@s saglabajas lielaka audzes I stava kraja un augstaks I stava
eglu krajas tekoSais pieaugums. Tas atkartoti apliecina nepiecieSamibu
izvairities no mistrotu audzu veidoSanas. Galvena eglu audzes
piemistrojumu veidojosa suga ir berzs.

Priekslikumi:

1.

Pamatojoties uz valsts mezos veiktas augSanas potenciala analizes datiem,
izstradat 30-50 gadus veco bezperspektivo eglu tiraudzu novaksanas
ekonomisko pamatojumu.

Saistot pasreiz aktualos zinatnisko pétfjumu rezultatus un prakstiskaja
darba giitas atzinas, normativajos dokumentos iestradat normas, kas lautu
patlaban sabrikosas 30-50 gadus vecas eglu tiraudzes saimnieciskajos
mezos nocirst kailcirte, tadgjadi samazinot ekonomiskos zaudgjumus, kas
nakotné nenoverSami radisies, koksnei sabriikoSajas audzEs strauji
zaudgjot savu kvalitati.

Izstradat  atbilstoSus normativus sakotn&ji retu eglu tiraudzu
apsaimniekosanai, rékinoties ar faktu, ka paSreiz pielietotas
mezsaimnieciskas prakses rezultata $adu audzu skaits nakotng strauji
palielinasies.

36



1. General description
1.1. Background

Forest sector is very important for the Latvian economics; according to
the expert evaluation, its contribution to the GDP reaches 10-14%. Of all working
population 9% are employed in the forest sector; moreover, most places of
employment are located in the regions, thus contributing to social welfare and
sustainable development of the regions (Meza nozare Latvija 2006). One of the
main goals of Latvian forest policy is to secure the retention and increase of the
productivity and value of the forest lands (Latvijas meza politika 1998); it is
considered important also in the context of the mitigation of the global climate
change (Meza un saistlto nozaru attistibas pamatnostadnes (informativa dala)
2006). Possibilities to increase forest productivity are extensively studied at LSFRI
“Silava” and Forest Faculty of the LUA (LVMI “Silava” darbibas jomas 2006,
LLU Meza fakultates zinatniskas darbibas virzieni 2006). Considering the
topicality of the matter, this PhD paper deals with the problems connected with the
productivity of the forest stands.

Norway spruce (Picea abies (L.) Karst) is the third most widespread tree
species in Latvia. According to the forest statistics, spruce forests take up
510 thousand ha or 18% of the total forest area. For comparison: pine forests take
up 37% and birch forests — 30% of the total forest area (Meza statistika 2007).
Spruce is also economically very important for the Latvian national economy. In
2006, the proportion of logged spruce timber in the state forests was 17% but in the
other forests — 21% (Izcirstais apjoms visos mezos pa valdosajam sugam 2007).
Spruce stands are the most productive — current mean annual volume increment on
average reaches 7.8 m’ ha a year, while in pine stands — 5.2 m’ ha” a year and in
birch stands — 6.1 m® ha™' a year. However, the average volume yield in the spruce
stands is the lowest — only 166 m® ha™', compared to 219 m* ha™' in pine stands and
187 m® ha in birch stands (MeZza nozare Latvija 2006). The explicit difference
between the productivity and actual volume yield of spruce forests has motivated a
more profound study of the growth and productivity singularities of the spruce
stands.

1.2. Aim of the thesis

To clarify the influence of the site type, regional localization, mixture
degree, origin, ownership and thinning regime upon the growth potential,
productivity and volume yield of pure spruce stands of different age groups on
fertile site types. It was important to separate the wood volume currently
accumulating in the stand on the live stems (defined as productivity, characterized
by current mean annual volume increment, m® ha™ a year) and actually available
wood production (defined as volume yield, m® ha™).
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1.3. Objectives of the research

1. To study the growth of even aged young spruce stands on fertile drained
site types.

2. To analyze the growth potential and its dependence on different factors
(site type, localization, number of trees in the stand, stand age, origin and
ownership) in 30-50 years old pure spruce stands.

3. To study the volume yield and current mean annual volume increment of
pure pre-mature and mature spruce stands depending on the stand age, site
type and regional localization.

4. To analyze the possible differences in volume yield and current mean
annual increment in state-owned and private spruce stands.

1.4. Scientific novelty and practical significance of the thesis

In the research connected with pure spruce stands’ productivity conducted
in LSFRI “Silava” by Professor Péteris Zalitis I have been taking part already
since 1999. I am happy that this job has given me the opportunity to use the
information previously gathered by other employees in the permanent sample
plots. This thesis is the result of a lasting research logically proceeding with themes
launched during my bachelor’s and master’s studies.

The novelty of the research carried out in the frames of the current thesis
is expressed by the complex approach in dealing with the objectives. Wide and
varied empirical material characterizing spruce stands of different age groups has
been used: data from regularly re-measured permanent sample plots, data from
short-term sample plots all over Latvia, as well as data gathered in first four years
of the Forest resource monitoring. It must be mentioned that it is the first time in
Latvia when high-precision statistical information (Forest resource monitoring
data) is used in a similar research. I work in the Forest resource monitoring project
since it was launched in 2004.

Summarizing the information from the literature and the results of current
research, novel and substantial information regarding formation and development
of pure spruce stands in Latvia has been obtained. On the basis of the findings it is
suggested to develop a management model for pure spruce stands in the
economically available forests that would be based on the ecological traits of the
species.

1.5. Approbation of the research results

The results of the research have been presented in seven international and
two national scientific conferences. Four articles have been published in
international scientific journals and two articles - in national scientific journal (see
pages 5 and 6).
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1.6. Structure and coverage of the thesis

The structure of the thesis is subordinated to the research objectives
mentioned above. In the first chapter literature and previous studies connected with
the topic are analyzed. In the three subdivisions of the second chapter according to
the research objectives, research objects, data gathering and biometrical methods
are described (in the third subdivision material and methods used in the solving of
third and fourth research objective are described). In the four subdivisions of the
third chapter, similarly according to the research objectives, results and
conclusions are given. The thesis is concluded by a summary, major conclusions
and proposals.

The thesis contains 93 pages; information is summarized in 17 tables and
37 figures, 196 sources of literature are used. At the end 6 conclusions and
3 proposals are given.

2. Material and methods

2.1. Growth of even-aged young spruce stands

To analyze the growth of young spruce stands, permanent sample plots
located in the forests of Forest Research Station “Kalsnava” were used.

30 sample plots were established in 1982 to study most appropriate
parameters for pulpwood plantations. These sample plots were established in
previously planted spruce stands with initial density 6 000 trees ha (site type —
Myrtillosa turf. mel.), thinning these stands to 1 500-2 000 trees ha™. One half of
the sample plots (15) characterizes the growth of 4-6 m high, another half (15) —
the growth of 9-11 m high young spruce stands after thinning. For the present
research 1523 trees in all sample plots were measured.

4 sample plots were established in 1963 in the frames of afforestation
experiment of drained transition bogs. Experimental clearcut in the drained
transition bog (the depth of peat layer 4.5 m) was afforested with spruce wildlings;
in 1988 in 24 years old stand (mean height ~12 m) two sample plots were thinned
from below, decreasing the basal area to the recommended
25 m® ha”'. In all four sample plots 313 trees were measured for the present
research.

Additional evaluation of growth potential and wood volume accumulation
dynamics was carried out also in the sample plots of block 117 (Myrtillosa mel.,
naturally regenerated spruce stand in the windthrow area of 1969) and in the
sample plots of block 147 (Myrtillosa mel., spruce stand planted in 1982; in 1988
the number of trees was reduced to recommended minimal, optimal and maximal).
In all these sample plots in the frames of present research 835 trees were measured.

The results from regularly re-measured sample plots have given an
opportunity to evaluate the impact of such reconstructive cuttings in the drained
forests where all trees of dominant species (in the given case — birch) are removed
with an objective to create a pure spruce stand or mixed spruce-pine stand. Stand
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parameters of mixed birch-spruce stands (stand age, composition, basal area,
standing volume) were once used to determine the required number of spruces
before removal of birch. Using regression equations it was estimated that in the
downy birch stands where the total amount of spruce advance growth is at least
1000 trees ha”, it is profitable to remove all birches (3amutuc 1986). The
calculations showed that in 20 years the standing volume of the spruce stand will
exceed the standing volume of the stand where birches were retained. To prove this
forecast four sample plots in 40 years old downy birch stand were established
(E-14, 15, 16, 17); in two sample plots all birches were removed in 1982
transforming the birch stand into a conifer stand. In 2006 these sample plots were
re-measured, examining the credibility of previously developed model. In all
sample plots 791 trees were measured.

The efficiency of the transformation of the birch stand into a conifer stand
was analyzed also in such stand of Oxalidosa turf. mel. where
80-100 years old downy birch was the dominant species with spruce in the second
storey. In one sample plot (E-5) all birches were removed in 1978, the other (E-6)
was retained as a control. In both sample plots 760 trees were measured in 2006.

In a part of the sample plots all trees are numbered and measuring spot at
1.3 m above the root collar is marked on the stem. In the sample plots with
numbered trees diameter was measured with accuracy of 1 mm in two
perpendicular directions. The height of every 5™ tree was measured. Stem volume
was calculated according to the actual diameter of every tree and the height from
the height curve (1). The standing volume M of the stand was calculated as the sum
of all stem volumes.

V:l//.h“.dﬁ'lghw (1)

V — tree volume, m’
h — tree height, m
d — tree diameter 1.3 m from the root collar, cm
v, a, B, ¢ — empirical coefficients (Liepa 1996)
The values of the empirical coefficients for spruce:
v =0.00231, 0= 0.78193, = 0.34175, ¢ = 1.18811

In the sample plots where the trees are not numbered the diameter was
measured in 1 cm diameter classes. The height of 15 trees (5 thin, 5 average and 5
thick) was measured, stem volume was calculated according to every diameter
class and the height from the height curve (1). Total volume of the trees in one
diameter class was calculated, multiplying the volume of the diameter class by the
number of trees in this diameter class. The stand volume M was calculated as the
sum of all diameter classes.
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In the sample plots established in 1963 according to previously developed
method growth potential of young spruce stand was evaluated. In the context of
this research the growth potential is the ability of the stand to accumulate volume.
Good growth potential means that spruce stand retains high productivity and
intense wood accumulation in thick, healthy stems is ensured. Bad growth potential
is characteristic to the stands where volume accumulation has sharply decreased
and recently been negative or close to zero. The method for the evaluation of the
growth potential of young pure spruce stands was developed using data from
22 regularly re-measured sample plots (Zalitis, Libiete 2005). Evaluating volume
accumulation curves the spruce stands were considered unpromising if the volume
difference had recently been negative. Stands where the volume accumulation rate
reached and exceeded 10 m® ha™ a year were considered perspective. Stands where
the volume difference was greater than zero but less than 10 m® ha” a year were
included in the increased risk group. The indicators for stand assessment were
chosen by analyzing the annual ring width of last 5 years in each group of stands in
permanent sample plots. It was described by linear equation is = ad + b where
is is the total width of last 5 annual rings, mm; a and b are the regression
coefficients; d stands for the tree diameter at breast height, cm. It should be
mentioned that the width of last 5 annual rings was used because in a longer time
period the width of the annual rings can be influenced by other factors that have no
direct connection to the stand health, for example thinning that was carried out
10 years ago and initially has positively affected tree growth, although recently the
stand health has drastically declined. After the analysis of the results the limits for
including the stand in the 1% (perspective stands) or 3™ (unpromising stands) group
were defined. The stand should be included in the 1% group if during last 5 years:

e at mean stand diameter D the total annual ring width is greater than 10 mm, i.e.,
for the last 5 years the annual ring mean width is greater than

2.0 mm; and

e  regression coefficient a in the equation is = ad = b is greater than 0.60; and
e linear correlation coefficient r between is and d is greater than 0.60.

The stand should be considered unpromising (3" group) if it is characterized by
following values:

e  at mean stand diameter D the total annual ring width is less than 10 mm; and
e regression coefficient a in the equation is =ad =b is not greater than 0.30; and
e linear correlation coefficient r between is and d is not greater than 0.60.

The stand should be included in one of these groups only if all three indicators

fall within defined limits. All other stands should be included in the 2™ (increased risk)

group.

2.2. Growth potential of young and middle-aged spruce stands
Growth potential of young and middle-aged spruce stands (age 30-50

years) was evaluated in summer of 2003, 2004 and 2005 in temporarily established

sample plots in the forests managed by joint stock company “Latvijas valsts mezi”
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(further in the text — “LVM”). According to the forest inventory data, in every
regional forestry districts with the largest amount of 30-50 years old spruce stands
were selected (three to five districts depending on the district area and percentage
of 30-50 years old spruce stands).

In each district at least 10 spruce stands were randomly selected. In every
stand a representative biogroup of 20 spruces was surveyed. Within this biogroup
site type was defined; diameter at breast height (cm) and the width of last 5 and last
10 annual rings (mm) was measured on the increment core. According to the
Bitterlich principle basal area of the biogroup was measured (m” ha™), as well as
the height of the average tree (m). During three years 355 stands were surveyed
and information about the width of annual rings of 7 100 trees was gathered.

During the second stage of the study in summer of 2005, 2006 and 2007
temporary sample plots were established and similarly measured in 30-50 years old
spruce stands (both in state and private forests) that were selected from the data
bases of Forest resource monitoring.

75 sample plots in total complied with the age limitations (50 in state
forests and 25 in private forests), all of them were measured.

In every stand a representative biogroup of 20 spruces was selected. The
diameter at the breast height of all trees was measured (with accuracy of
1 mm), as well as the width of last 5 and last 10 annual rings on the increment core
(with accuracy 0.1 mm). Further according to the method described above growth
potential of every compartment was analyzed, as well as its dependence on the site
type, ownership, stand origin and regional localization. To evaluate the impact of
regional localization in the second stage of the second research objective, the
territory of Latvia was divided into eight regions that relatively conform to the
boundaries of the regional forestries of “LVM”. The smallest units used in the data
analysis of Latvian Forest resource monitoring presently are administrative
districts of the Republic of Latvia but their borders do not always match the
boundaries of the regional forestries of “LVM”. In the thesis the administrative
districts are merged in the following way: Northern Kurzeme — Ventspils and Talsu
district; Southern Kurzeme — Liepajas, Kuldigas and Saldus district; Zemgale —
Tukuma, Dobeles and Jelgavas district; Vidusdaugava — Bauskas, Ogres and
Aizkraukles district; Western Vidzeme — Rigas, limbazu, Valmiera and Cgsu
district; Eastern Vidzeme — Valkas, Gulbenes and Aluksnes district; Northern
Latgale — Madonas, Balvu, Rézeknes and Ludzas district; Southern Latgale —
Jekabpils, Preilu, Daugavpils and Kraslavas district.

The normality of the data was examined with Kolmogorov-Smirnov test;
the influence of different factors on the growth potential indices — with
independent samples’ t-test and one-way ANOVA.
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2.3. Standing volume and current annual volume increment of

pure spruce stands in Latvia

Forest resource monitoring data gathered in 2004, 2005, 2006 and 2007
(during first four years of the project) were used in this research. In the time period
from 2004 to 2007 more than ten thousand sample plots all over the territory of
Latvia were measured in this project, more than nine thousand of them are located
in the forest (in the frames of Forest resource monitoring also information about
former agricultural lands, flooded plains, bogs etc. is gathered).

According to the method described further, 88 pure spruce stands were
selected from the data base of 2004, 125 pure spruce stands — from the data base of
2005, 125 pure spruce stands — from the data base of 2006 and 111 pure spruce
stands — from the data base of 2007, altogether 449 pure spruce stands on fertile
site types. According to the described selection criteria, in addition 280 sample
plots in mixed spruce stands were selected, 179 in state forests,
101 in private forests.

Forest resource monitoring with an objective to gather statistical
information regarding forest resource condition in Latvia is performed by Latvian
State Forestry Research Institute “Silava” (Meza valsts registra informacijas aprites
noteikumi 2003). Forest resource monitoring is performed in the cycle of five years
covering the territory of Latvia with a grid of hidden sample plots. The sample
plots are merged in the tracts by four, the tracts are evenly distributed over the
territory in the apexes of equilateral triangles; distance between the tracts is 4 km.
The method of establishment and measurements in the sample plots, as well as that
of the subsequent calculations is determined by the instruction issued by the
Ministry of Agriculture in March 17 of 2004 “Meza statistiskas inventarizacijas
veikSanas un mezaudzes sekundaro parametru aprékinasanas metodika”
(“Methodology of forest statistical inventory and calculations of stand secondary
parameters”).

The sample plots were selected from the data bases according to the
following criteria:

1. Land category. Sample plots in the forest were selected.

2. Sample plot area. Sample plots with at least 4/5 (= 400 m2) of the area in
the forest were selected to include also those sample plots that contain
forest infrastructure objects (e.g., ditches, rides).

3. Dominant tree species. Both pure spruce stands (the share of spruce at
least 8 composition units of the standing volume of the dominant stand)
and mixed spruce stands (the share of spruce 5 to 7 composition units of
the standing volume of the dominant stand) to ensure a broader data
material and more comprehensive comparison.

4. Site type. Sample plots on fertile site types (Hylocomiosa, Oxalidosa,
Aegopodiosa, Myrtillosa mel., Mercurialiosa mel., Myrtillosa turf. mel.
and Oxalidosa turf. mel.) were selected.

5. Number of trees. Stands with at least 100 trees ha were selected.
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To characterize the wood production the standing volume of the dominant
stand (m’ ha™) was used; to characterize the stand productivity the current annual
volume increment of spruce of the dominant stand over the time period of last
10 years (m’ ha' a year) was used. It must be mentioned that presently actual
potential current annual volume increment is calculated in the Forest resource
monitoring; the amount of deadwood and wood volume removed in the cuttings are
not included in the calculations.

The normality of the data was checked with Kolmogorov-Smirnov test.
To test whether the differences of wood production and stand productivity are
significant one-way ANOVA and independent samples’ t-test was used. Following
zero hypothesis was formulated: the standing volume of the dominant stand or the
current annual volume increment of the spruce of the dominant stand does not
differ significantly by the analyzed groups (different site types, regional
localization, ownership and stand origin). The dependence of the wood production
and productivity indicators on the quantitative factors (number of trees in the stand,
stand age) was tested with the linear regression analysis. Wood production and
stand productivity was analyzed in 60-100 years old spruce stands.

3. Results and discussion

3.1. Growth of even-aged young spruce stands

In the analyzed permanent sample plots where 5 m high young spruce
stand had been thinned to 2 000 trees ha™ the number of trees has decreased only
by 300 over 25 years, while the mean height of the stand has increased from 5.5 to
17.1 m, consequently almost by 12 m (figure 3.1, page 12). It is important to note
that the dieback of trees has occurred only in recent years.

In the sample with stand height 10 m the number of trees has decreased by
900 trees ha'. The difference of the mean diameter between the samples initially
was 4.1 cm, at the end of the observation period it was 2.1 cm; the difference of the
mean height initially was 5.2 m but at the end of the observation period — 1.2 m.
The basal area in the 5 m high sample initially was by 10 m*ha™ less but at the end
of the observation period it was by 7 m*ha™' greater that in the 10 m high sample.
In the 5 m high sample mean standing volume has increased tenfold, in the 10 m
high sample — only twofold.

In 2006 the standing volume in 15 sample plots of the 5 m sample ranged
from 203 m’ ha™ to 460 m’ ha™'; in the 15 sample plots of 10 m sample — from
154 m® ha™ to 303 m’® ha™. Moreover, the volume difference in the 10 m sample
had recently turned negative and over last 7 years on average decreased by
18 m® ha'. Mean values of the standing volume between both samples
(307 m’ ha and 253 m® ha™) differed significantly: te. = 2.86 > togs: 25 = 2.05.

These results repeatedly confirm that it is essential to prevent the
competition among the trees as early as possible. In the spruce stands that have
originated from sparse young stands even a standing volume of 700-800 m’ ha™ at
the end of the rotation period is possible (Zalitis P., Libiete, Zalitis T. 2006). The
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thinning of the stands where mean height has exceeded 10 m should be carried out
only in cases when the removal of smallest trees is cost effective. The removal of
these trees at this mean height will no longer have a positive effect on the further
development of the residual stand (Zalitis, Spalte 2001). The results of this
research correspond well with the conclusions made by researchers in Latvia and
abroad. Kaspars Buss has stressed the utmost importance of well timed thinnings in
spruce plantations pointing out that otherwise mutual competition among trees
becomes strained, a part of the trees become suppressed, the viability of spruces
decreases and stagnation of the increment begins. Also Lithuanian scientists admit
that intensive thinning of young spruce stands as early as possible reduces self-
thinning, stabilizes the stand and ensures greater volume yield in the future. It was
found out that the highest current annual volume increment is achieved in the
stands which have been thinned to 1200 — 2 400 trees ha', besides the current
volume increment was considerably higher in the sparser stands (Kuliesis,
Saladis 1998). Also Urban Nilsson (1994) considers the mutual competition in a
dense spruce stand as an important factor that hampers both diameter and height
growth. Lithuanian research has proved that in 39 years old spruce stand greatest
diameter, height, current annual volume increment and standing volume are
reached if the initial number of trees was ~ 2 000 trees ha™ but at the time of
measurements - ~1 500 trees ha'. If the initial number of trees has exceeded
3000 trees ha”' mean diameter, mean height and current annual volume increment
decrease but if the initial number of trees is about 900 trees ha” mean diameter is
considerably greater but the opposite is true for the mean height, basal area, current
volume increment and standing volume (Kairitkstis, Malinauskas 2001). Also
Finnish experiments prove that stand density has a significant impact both on the
diameter and standing volume and it is recommended to establish spruce
plantations with initial density of 1 500-1 800 trees ha" (Hannelius 1978).

In the spruce plantations established in the drained transition bog with
initial density of 3-4 thousand trees ha" in the thinned part of the stand the
reduction in the number of trees is very similar (figure 3.2, page 14); also in this
case the number of trees has been constant for a long time and started to decrease
only recently.

In all 34 sample plots irrespective of the management regime the number
of trees in relatively sparse 17 m high stands is on average about 1 500 trees ha™. It
is most likely the self-thinning limit for young spruce stands with mean height up
to 20 m. This regularity should be considered when establishing spruce plantations
and it should be taken into account when 2-5 m high spruce stands are thinned.

The dynamics of volume accumulation characterizes the growth of the
stand most explicitly. The volume accumulation is the most intense in
12-17 m high stands when even 200 m® ha™ are accumulated in the time period of
10 years. It has often been observed that the volume accumulation rate sharply
diminishes and even becomes negative when a standing volume of
300 m’ ha” is accumulated in the stand and the stand age has reached 35 years. The
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stands where the standing volume does not increase should be considered
unpromising from the economical point of view, as their productivity cannot be
restored; and they should be cut down before the considerable amount of volume
accumulated there has not lost its quality.

Repeated measurements in the sample plots established in 1963 indicate a
gradual decline of the growth potential: 10 years ago the stands were productive
and healthy (1* group), 5 years ago (in 2001) according to the growth potential
evaluation method they were judged as increased risk stands (2™ group) but in
2006 — already as unpromising stands (2™ group) (figure 3.3., page 15).

It is important to note that the number of trees in this stand initially had
been greater than 2 500 trees ha”, besides the stand was thinned at the age of
25 years when the mean height already had exceeded 12 m. The small difference of
mean diameter, mean height and volume difference between thinned sample plots
and the control confirms that thinning was performed too late and has had little
impact on the development of the residual stand. Thus the results correspond with
conclusions made by Edvins Spalte and Péteris Zalitis: the thinning of young
spruce stands after their mean height has exceeded 10 m has no positive effect on
the growth of the residual stand (Spalte, Zalitis 2001).

Kaspars BuSs (1989) has pointed out that well-observable tree
differentiation in dense spruce stands starts already in the fourth to sixth year after
planting. It is very possible that pronounced mutual competition at early age has
left negative aftereffects and affected the volume accumulation rate in the future.

The logic of this assumption is proved by the volume difference analysis
in the object of block 147. The stand was thinned when its mean height was below
2 m. From 1997 to 2006 the standing volume on average has increased by 16-19
m’ ha' a year, also in the period between last two re-measurements in all sample
plots the volume difference has been positive. At the moment of thinning the stand
was seven years old.

In the highly productive spruce stands growing on drained soils it is not
advisable to retain admixture of birch. With the excavation of melioration ditches
the soil aeration is strongly improved and the growth of conifers is very much
promoted. The productivity of birch under these new conditions increases only
slightly. In Latvia, drained forests on fertile soils dominate, therefore after
melioration an aggressive propagation of spruce often begins. Birches hinder the
growth of spruces and therefore they should be removed.

The fact that the removal of birch and retention of spruce advance growth
is preferable is exemplified with the results from repeated measurements in six
sample plots characterizing three forest stands. In 1981, sample plot E-5 was
established in Oxalidosa turf. mel. site type removing all 80-110 years old birches
(~ 100 m® ha™"); their height (17.0 m) was greater than that of pines and spruces in
the stand. As a result the standing volume of the stand decreased from 211 m’® ha™
to 113 m’ ha" and the stand composition corresponded to 6Spruce4Pine. In 2006
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the standing volume of the stand was 366 m’ ha', the stand composition —
8Spruce2Pine. Thus the total volume yield of the stand till now makes 464 m® ha™.

In the control sample plot E-6 birches were retained. The standing volume
of birches has not changed significantly (~80 m’ ha™) and, as a result of the
dieback of the trees (their present age is 120 years) the number of birches in the
dominant stand has decreased from 510 to 180 trees ha™. The stand composition in
1981 was 5Birch3Pine2Spruce. In 2006 the total standing volume was 338 m’ ha™
but the standing volume of spruce in this sample plot was 100 m® ha™' less than in
the sample plot E-5 where the birches were removed.

In the Myrtillosa turf. mel. site type forest growth was analyzed in two
compartments, in each compartment two sample plots were established — one for
control, in the other in 1982 all approximately 40 years old birches were removed
(mean height 12 m). The total amount of advance growth and second storey
spruces was relatively small — 700-800 trees ha™, even below 1 000 trees ha™ that
was considered to be the lowest limit for successful spruce regeneration.

All sample plots are now re-measured three times. The transformation of
the stand is clearly evident comparing the data of 1982 and 2006 (table 3.1.,
page 17).

It is now 25 years since the experiment was established and the reliability
of the model developed in 1986 is proved true, the results are achieved even with a
smaller number of spruces than 1 000 trees ha™. In the control sample plots (E-14,
E-16) the standing volume of 16 m high birches is still 70-80 m® ha™ but in these
sample plots the total standing volume is by 40-50 m® ha™ less than in the thinned
sample plots where all birches were removed, thus gaining 80 m’ ha" of extra
timber.

The results of this experiment correspond well with the conclusions of
other researchers about the negative impact of broadleaves’ admixture on the
productivity of conifer stands. Modeling the productivity of mixed spruce-birch
stands in Estonia, Kalev Jogiste has found out that birch admixture has a negative
effect on the diameter growth of both tree species, and the productivity of the stand
increases as the proportion of birch decreases (Jogiste 1998). Analyzing the data
from 2 368 pure and mixed spruce stands in Latvia, it was concluded that each
composition unit of birch admixture reduces the total standing volume of the stand
by 5-6% (Krastins 1981). Investigating the regularities of current annual increment
in 37 years old spruce-birch mixed stands Byelorussian researchers have found out
that the removal of birch increases current annual volume increment of spruce by
30% (KoxeBnukos, ®eodpunos 1972). Kaspars Buss had a very explicit point of
view against the retention of broadleaves’ admixture in the conifer stands; he
stressed that this admixture considerably decreases standing volume and volume
increment, reduces timber quality and stand stability against wind damage
(bym, MeBunn 1984, Buss 1989, bym 1989). Also Péteris Zalitis, analyzing the
self-regulation of drained forests from the hydrological point of view has
concluded that the retention of birch admixture in drained conifer stands is a
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mistake (3anmutrc 1982). Toms Zalitis has analyzed the data of Latvian Forest
resource monitoring and concluded that birch admixture in spruce stands has a
negative impact on the standing volume compared to the pure spruce stands
(zalttis T. 2008).

3.2. Growth potential of young and middle-aged pure spruce stands

According to the results of the analysis, in eight regional forestries of
“LVM?” 2 508 stands are unpromising, total standing volume in these stands equals
1.25 million m® ha'. Mean standing volume of the stand in this group is
291 m’ ha™'. The share of stands of different growth potential groups differs in each
regional forestry (table 3.2., page 18).

The growth potential differences in spruce stands of different regional
forestries are not accidental. Dividing the territory of Latvia with an imaginary line
Riga-Bauska, widely used in ecological studies, two regions can be distinguished:
Western Latvia (Northern Kurzeme, Southern Kurzeme and Zemgale forestry) and
Eastern Latvia (Western Vidzeme, Eastern Vidzeme, Vidusdaugava, Northern
Latgale and Southern Latgale forestry). Growth potential of young spruce stands
differs significantly between these regions. In Western Latvia 8% of all analyzed
stands were unpromising, in Eastern Latvia — 14%. In Western Latvia 48% of
analyzed compartments can be considered perspective while in Eastern Latvia it is
only 19%.

Mean values of the stand parameters in each group partly explain the
emergence of these groups (table 3.3., page 19).

3" group stands are slightly older than 1 group stands. 3 group stands
have most likely originated from overstocked stands of the
2™ (increased risk) group. The highest values of the standing volume and basal
area are found in the 3" group stands confirming their former productivity. Yet
current annual volume increment which decreases from 16.6 m® ha a year in the
1* group stands to 10.6 m® ha” a year in the 3™ group stands indicates that the
period of high productivity in the 3™ group stands is over. This regularity is even
more striking when current annual volume increment per one square meter of the
basal area is compared. At present each square meter in the 1% group stands
produces twice as much wood as each square meter in 3" group stands.

Of the analyzed 75 sample plots of Forest resource monitoring the
greatest mean diameter is in the 1% and 3" group stands (very similar values) but
the greatest mean height — in the 3™ group stands. Also the greatest standing
volume is accumulated in the 3™ group stands yet similarly to the previously
analyzed “LVM” compartments the period of the high productivity is over and
current annual volume increment in the 3 group stands is almost one half less than
that of the 1* group stands. Also current annual volume increment per one square
meter of basal area is considerably smaller in 3™ group stands than in
1* group stands (table 3.4., page 20).
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Even though the values of the current annual volume increment can seem
rather high also in the 3™ group stands they reflect only stand productivity and not
the volume yield which is economically more important. It must be emphasized
that the methodology for the evaluation of the growth potential was developed
following the volume accumulation dynamics in the permanent sample plots over a
long time period and the group indicators were selected according to the values of
real volume yield (volume difference). Frequently in the stands with the current
annual volume increment still around 10 m® ha™ a year the volume accumulation
has stopped because of the intense dieback of trees and fast reduction of the annual
ring width of the thickest, most valuable trees, although the smallest trees probably
start growing better due to the increase of the growing space as a result of the self-
thinning of the stand. This aspect was taken into account when the method for the
evaluation of the growth potential was developed.

Mean growth potential indicator 1.84 for 355 compartments shows that
there are more 1% group stands than 3" group stands. These values are calculated
using group numbers — 1, 2 and 3, and they are not suitable for a more detailed
biometrical analysis of the growth potential. Therefore it was important to develop
one easily calculable numerical indicator that would as precisely as possible
characterize the growth potential of each compartment.

Mean width of the annual ring certainly contains very important
information and is suitable as a basic indicator. It can be adjusted multiplying by
coefficient a or coefficient r. There is a strong correlation between these two
coefficients, they both are greater in more productive stands; their values decrease
with the decline of the growth potential.

As the coefficient a indicates only the slope of the regression line but the
coefficient r characterizes both the slope of the annual ring width-tree diameter
regression line and the differences of the annual ring width for the trees of the
same diameter, coefficient r was selected as a multiplier for the mean annual ring
width i (mm). As r < 1.0 the indicator ixr will always be less than i and in the
unpromising stands where r = 0 also the growth potential indicator ixr = 0. The
results show that also r < 0 is possible, however seldom. According to the
limitations, in the 3 group stands where i < 2.0 mm and
r < 0.60 the indicator ixr cannot exceed 1.2 mm. But in the 1% group stands the
indicator ixr will always be greater than 1.2 mm. Thus it is possible to develop a
scale for the characteristics of the growth potential of the spruce stands — the
greater the indicator ixr, the more productive and healthy is the stand.

The correctness of this assumption is confirmed by the statistics of the
indicator ixr within each group (table 3.5., page 22). Especially biometrical
peculiarities of the distribution of the indicator ixr should be emphasized. In the
1* group there is a relatively high left skewness (A = 1.94) indicating that the
distribution graph is inclined to the left. In the 3™ group there is a negative right
skewness (A = -0.57) showing that greater values prevail. The distribution of the
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2" group is rather symmetrical (A = 0.18) and the mean value (ixr = 1.18)
practically coincides with the median (1.19 mm).

Numerical, as well as graphical characteristics of these regularities clearly
demonstrate that all three groups are parts of one probability distribution (normal
distribution) with the values of 1% and 3™ group as marginal. Also the analyzed
Forest resource inventory data confirm this.

The empirical values of the indicator ixr vary between + 4.04 mm
(1** group) and — 0.06 mm (3" group). However, these marginal values should be
considered unique with extremely large deviation from the mean values of the
samples. The sample of 1% group stands is particularly extended because it includes
some especially productive and healthy stands. The deviation of the indicator ixr
from the mean value in these stands strongly exceeds the interval of two standard
deviations: ixr + 2s = 2.16 + 1.04 = 3.20 mm. Such positive irregularities are
characteristic to outstandingly good stands whose growth potential causes no
problems for their management. In the analyzed 75 sample plots of Forest resource
monitoring the growth potential indicator ixr varies from 0.3 mm (3rd group) to
2.2 mm (1% group). This range is considerably smaller than that of the 355 stands
analyzed in the forests of “LVM” and it fits in the interval of two standard
deviations.

The limits between groups are not strictly defined. In the context of the
research objective the limit between 1% and 2" group is of relatively small
importance as the growth potential of the worst stands in the 1% group is similar to
the growth potential of the best stands in the 2™ group, and all these stands should
be managed in a like manner. But the stands of the 3™ group are considered to be
hopelessly collapsing and should be removed in the near future; therefore a strict
limit between the stands of the 3 and 2™ group is necessary.

In connection with the empirical distribution of the indicator ixr in the
3 group stands this limit is fixed as the maximal value of the indicator in this
group — 0.7 mm. In this case 4% of the 2" group stands which were identified
using three indicators (i, a and r) pass to the 3™ group. It is permissible, for only the
weakest stands of the 2™ group pass to the 3" group; it is most likely that the
growth potential of these stands will decline to the 31 group level in the coming
years. The data analyzed in the permanent sample plots show that the growth
potential of pure spruce stands declines with the time and there are no stands that
would pass from 3" group to the 2™ group.

From the analyzed 75 sample plots of Forest resource monitoring
12 stands or 16% are included in the 3™ group. In this case the number of 3" group
stands exceeds the number of 1% group stands twice.

The results concerning the compliance of the empirical distribution of the
indicator ixr with the normal distribution indicates that occurrence of the spruce
stands of different growth potential groups is the form of existence of the spruce
stands of this age and origin in Latvia and it should be reckoned with in the
practical forestry. Our opinion that the spruce stand collapses is probably wrong
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and this process is nothing more than a formation of uneven aged multi-storied
stand which is a natural form of spruce forest in Latvia.

Comparing the mean values of the indicator ixr in 355 stands of eight
forestries it was discovered that there are significant differences between Northern
Kurzeme and Southern Kurzeme (p-value of one-way ANOVA 0.001), Northern
Kurzeme and Vidusdaugava (p-value 0.000), Northern Kurzeme and Western
Vidzeme (p-value 0.024), Northern Kurzeme and Eastern Vidzeme (p-value
0.000), Northern Kurzeme and Northern Latgale
(p-value 0.000), Zemgale and Southern Kurzeme (p-value 0.025), Zemgale and
Vidusdaugava (p-value 0.000), Zemgale and Eastern Vidzeme (p-value 0.000) and
Zemgale and Northern Latgale (p-value 0.004). The highest growth potential
indicator values are in Northern Kurzeme and Zemgale forestry (figure 3.4.,
page 24).

Lower average values in the sample plots of Forest resource monitoring
can be explained with the regional localization of these sample plots. In both
regional forestries where, according to the analysis of the data from “LVM”
forests, the values of the growth potential indicator are the highest (Ziemelkurzeme
and Zemgale regional forestry) only nine Forest resource monitoring sample plots
are located. Nevertheless, confirming the above mentioned, there are no 3™ group
stands in Northern Kurzeme forestry. The majority of the Forest resource
monitoring sample plots are located in Western Vidzeme (16 sample plots) where
the growth potential is average and in Eastern Vidzeme (15 sample plots) where
the growth potential is one of the lowest.

There is no reason to deny an assumption that growth potential of pure
spruce stands depends on the growing conditions. The lowest growth potential is
characteristic to the spruce stands on drained peat soils. Statistically greatest
growth potential difference exists between stands on drained mineral soils and
drained peat soils (p-value of independent samples’ t-test 0.042); there is also a
statistically significant growth potential difference between stands on dry mineral
soils and drained peat soils (p-value 0.046) (figure 3.5., page 25). Kaspars Buss
(1972) has observed signs of decline in 50-60 years old spruce stands on fertile
drained soils. Also Peteris Zalitis (1967) has concluded that on fertile drained sites
where the productivity of conifer stands is high, spruces are often wind-shaken,
their roots get torn off, the growth of trees is strongly reduced, and the trees often
die. Yet in this research it is not possible to explain the decline of the growth
potential with the growing conditions alone. Low growth potential is characteristic
also to the spruce stands on dry mineral soils; moreover, the results of this research
have shown that the growth potential on average is the highest in the spruce stands
on drained mineral soils.

Also the analysis of 75 Forest resource monitoring sample plots has
revealed that the highest growth potential is characteristic to the spruce stands on
drained mineral soils, although the differences were not statistically significant.
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However, it must be mentioned that only three of Forest resource monitoring
sample plots were located on drained peat soils.

The growth potential of initially overstocked spruce stands decreases with
the time; and after the age of 45 years there are no stands of the 1% group
(figure 3.6., page 26).

Yet there is no reason to declare that in 30-40 years old healthy spruce
stands that have been appropriately thinned the growth potential will certainly
decrease after these stands will reach age of 45 years. It is also important to
mention that unpromising stands are found all over the analyzed age interval. It
repeatedly suggests that spruce stands in Latvia should be managed rather
according to their real growth potential than only according to presently existing
felling age and target diameter.

The results from 75 Forest resource monitoring sample plots confirm the
above mentioned — with the stand age the growth potential decreases, even though
the correlation is slightly weaker than in the spruce stands of “LVM”. Also in this
case unpromising stands are found all over the analyzed age interval.

It was also tested whether there are significant growth potential indicator
ixr differences in state and private forests. The results of the analysis did not
confirm this assumption (p-value of independent samples’ t-test 0.926).

The results of the growth potential analysis in 355 compartments managed
by “LVM” as well as in 75 sample plots selected from the data bases of Forest
resource monitoring and representing both state and private forests clearly
demonstrate that it is necessary to revise the existing regulations that refer to the
management of spruce forests. Pure spruce stands that have now reached the age of
30-50 years are established at the time when the stand regeneration was done
planting considerably more trees per ha than at present. These dense young stands
were often not appropriately thinned — scientifically based arguments concerning
the crucial impact of early thinnings on the future development of the stand
appeared in Latvian scientific literature only in the last decade of 20™ century.
These spruce stands, previously weakened by strong competition, are the result of
the mistakes done several decades before, a problem that has to be solved now.

3.3. Standing volume and current annual volume increment of

pure spruce stands in Latvia

According to the presently available data from Forest resource
monitoring, spruce-dominated forest stands take up 515.4 thousand ha or 16% of
the total forest area in Latvia (Parskats par Meza attistibas fonda finansgto
petljumu “Meza resursu monitorings” 2006). Comparing the data provided by State
Forest service and Forest resource monitoring, in both cases the share of birch and
spruce stands is similar but the data from Latvian State Forest service show
considerably larger share of pine stands but smaller share of grey alder, aspen and
other tree species’ stands (figure 3.7., page 27).
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Most likely, the data from the Forest resource monitoring describe the
situation in the forests more precisely. Establishment and measurement of the
sample plots are done according to methods approved in many other European
countries. In several countries this kind of inventory is the only source of
information concerning the forest resources.

Even though the Forest Law tells that it is the duty of each forest owner to
complete a forest inventory once every ten years (without an inventory it is not
possible to receive a permit for the tree felling and other actions stated in the
regulations), there are no sanctions if this requirement is not met. Therefore it is
possible that in a part of those private forests where there has been no economic
activity during last ten years there is also no forest inventory carried out.

The age structure both in state and in private forests is uneven. The
number of sample plots in 21-40 years old stands strongly exceeds the number of
sample plots in other age classes (figure 3.8., page 28).

The results of the research regarding the age structure of spruce stands in
the state forests correspond well with the information provided by “LVM”
(Fakti par mezu 2008). The main reason why there are so many young stands is the
expansion of spruce in the sixties of the 20" century when many sites suitable for
pine were afforested with spruce. It was partly done because of well-grounded
reasons (large moose population that caused great damages to the young pine
stands) but partly the assumptions were not reasonable (it was thought that spruce
stands require less attention). The strikingly small amount of 11-20 years old
stands in the private forests most likely reflects the situation during the nineties of
the 20™ century when forest regeneration after the clearcut was very often
inadequate and many sites where spruce had grown were left to regenerate
naturally with broadleaves. The private spruce forest regeneration rate has recently
improved; the reason is most likely more strict cutting restraints, as well as recently
available state and EU support programs for the forest management, for example,
projects for the afforestation of former agriculture lands financed by SAPARD
(Special Action Programme for Agriculture and Rural Development), as well as ES
structural funds for the afforestation of former agricultural lands and support for
the reconstruction of the non-valuable stands in the planning period from 2004 to
2006 (ES strukturfondu atbalstamas aktivitates 2008).

From the selected stands 59 are 60-100 years old. The values of stand
productivity and volume yield parameters are distributed normally (p-value of the
Kolmogorov-Smirnov test for the standing volume of the dominant stand 0.790 and
for the current annual volume increment of spruce of the dominant stand — 0.560).

Mean standing volume of the dominant stand in this age group is
290.1+14.62 m® ha”', but current annual volume increment of spruce of the
dominant stand — 8.9+0.50 m* ha™ a year. The highest value of the standing volume
is 595 m® ha’', the lowest — 87.5 m’ ha™'. The maximal value of the current annual
volume increment of spruce in 60-100 years old stands s
18 m*ha™' a year, but minimal value — 2.5 m’ ha™ a year (table 3.6., page 29).
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The results show that pre-mature and mature spruce stands retain
relatively high productivity. The mean value of the current annual volume
increment of spruce in 61-80 years old stands is 9.5 m’ ha' a year but in
81-100 years old stands — 7.5 m’ ha a year. Consequently rather intense volume
accumulation continues also in the stands that have reached the rotation age
(81 year). For comparison: in previous studies it was found out that in the pine
stands that have reached the rotation age the value of current annual volume
increment is on average only 4 m’ ha” a year (Libiete 2006). In the analyzed
60-100 years old spruce stands every square meter of the basal area still produces
0.16 to 0.70 m® wood (0.40 m’ on average) and there is only weak negative
correlation between the stand age and the current annul volume increment
(r=-0.35).

Obviously there are not only young spruce stands where the volume
accumulation has stopped but also pre-mature and mature spruce stands that are
still rather productive. Also literature data confirm that volume accumulation in the
spruce stands can continue even at the age of 100-120 years (Zviedris, Sacenieks,
Matuzanis 1961). Consequently a question occurs: is it rational to cut down stands
that still produce wood rather intensely? In the scientific literature there has been a
suggestion to use the current annual volume increment rather than the stand age to
determine the moment of felling and to schedule the final felling for the stands
with high current annual increment (including those that have already reached the
rotation age) not sooner than after 20 years (Tsipse 1967).

In 60-100 years old pure spruce stands there is a moderate linear
relationship between the standing volume and current annual volume increment
(r = 0.71). The greater the value of already accumulated standing volume the more
intensely the stand still produces wood. All stands in the analyzed age group where
the standing volume has reached 300 m’ ha’ still produce no less than
5m’ha” a year.

The highest values of the standing volume and also of the current annual
volume increment were observed in 60-100 years old pure spruce stands on drained
mineral soils, although the differences were not statistically significant. In the
stands on drained mineral soils the mean standing volume of the dominant stand
was 324 m’ ha™' but in the stands on dry mineral soils and on drained peat soils —
279 m® ha” and 309 m’ ha™, respectively. Similar results were obtained by Edvins
Spalte and Péteris Zalitis (2003) comparing the standing volume in the spruce
stands on dry and drained soils. They concluded that the differences of the mean
values of the standing volume in the stands that have reached the rotation age are
random and the samples can be merged.

The mean value of the current annual volume increment of the spruce of
the dominant stand in the forests on drained mineral soils is
9.6 m’ ha' a year but in the stands on dry mineral soils and drained peat soils —
8.7m’ ha a year.
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The results regarding productivity and volume yield of pre-mature and
mature spruce stands logically supplement with the conclusions made in the
previous chapter — that highest growth potential is characteristic to the spruce
stands on drained mineral soils. Even though it was found out that the impact of the
growing conditions on the growth potential of young spruce stands is small
(Zalttis, Libiete 2005, Libiete, Zalitis 2007) it is still significant and apparently has
an impact on the further development of the stand.

Surprisingly, in 60-100 years old stands the highest mean standing
volume is found in the Northern Kurzeme regional forestry, although the analysis
of the data base in the previous chapter showed that the standing volume in this
regional forestry is the lowest. Yet the growth potential in the spruce stands of
Northern Kurzeme is the highest and thus confirms the fact that healthy stands can
be formed there. These differences can partly be explained by the particularities of
the data sampling in the forests of “LVM” and Forest resource monitoring sample
plots: the FRM sample plots are established in a regular grid, therefore they do not
always represent the compartment precisely. Yet the differences both in the case of
the standing volume and of the current annual volume increment are statistically
random.

There were no significant differences of standing volume of the dominant
stand in naturally formed and planted spruce stands detected. However, it was
found out that the current annual volume increment of spruce of the dominant
stand is significantly higher in planted (12.1 m’ ha” a year) than in naturally
regenerated (8.4 m’ ha' a year) spruce stands, p-value of independent samples’
t-test 0.017. It must be emphasized that from 59 stands in this age group only seven
were defined as planted. For comparison: examining younger pure spruce stands, it
was found out that more than % (79%) of all selected 20-40 years old young spruce
stands and almost half (47%) of all selected 41-60 years old middle-aged spruce
stands were defined as planted. It is rather certain that those stands that were
defined as naturally regenerated are uneven aged. Exactly the age difference of the
trees of the dominant stand is the main indicator confirming that the stand has
formed naturally. It is known from the literature that until 1940 spruce stands were
regenerated almost exclusively naturally (Mangalis 2004). As late as in 1960
Arvids Zviedris (1960) admitted that it is more profitable to regenerate the spruce
stands naturally; wide establishment of planted spruce stands was started only after
1960 (Salins 2002). Accordingly the majority of the stands that are now pre-mature
and mature have formed naturally.

In this research also the standing volume and current annual volume
increment in pure and mixed spruce stands was compared. Mean stand age in the
analyzed pure and mixed stands was very similar.

Some statistically significant differences between pure and mixed spruce
stands were detected, for example, current annual volume increment of spruce of
the dominant stand was greater in pure stands (p-value of the independent samples’
t-test 0.000). Analyzing the mixed stands in more detail, it was found out that the
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most widespread admixture species in spruce stands are birch and pine. From
105 mixed stands 87 had admixture of birch, 43 of those included also pine in the
stand composition. The information from the literature tells that birch admixture
increases the standing volume of young stands but as the stand age increases, the
volume differences in pure and mixed stands even out (Tpymas 1955). In this case
also the standing volume was considerably higher in pure stands.

The fact that the standing volume and the current annual volume
increment of spruce of the dominant stand remains significantly higher in pure
stands indicates that it is preferable to remove broadleaves during thinnings. The
principle “pure stands in a mixed forest” remains true for the spruce stands in the
economically available forests of Latvia. Thus the results of this research
correspond with the conclusions drawn by Kaspars Buss (1978, 1984) and Pé&teris
Zalitis (2006).

It is a popular opinion that the forests of private owners are overexploited
and therefore the productivity and standing volume there is considerably lower
than in the forests owned and managed by the state. Indeed, in 1998 total timber
volume logged in the private forests exceeded that logged in the state forests; in
after years the difference increased and already in 2002 the amount of timber
volume logged in the private forests was twice as high as that of the state forests.
Recently the thinning intensity in the private forests has decreased.

Spruce forests are very important for the private owners: 39% of all
spruce-dominated stands belong to the private owners (Meza statistika 2007). For
example, Y of total timber volume logged in the final fellings in 2000 came from
the private spruce forests, whereas from the state-owned spruce forests — only 5%.
Until 2004 the amount of timber volume logged in the final fellings in the private
spruce forests was several times higher than that of the state-owned spruce forests.
At the same time the intensity of thinnings which is one of the most important
measures to ensure the use of all wood production was much less in the private
forests than in the state forests.

The statistics discussed above theoretically allow an assumption that
private spruce stands are exploited more intensely and thinned less carefully,
therefore their productivity and volume yield should be lower than in the spruce
forests owned and managed by the state. However, when this was tested a different
regularity was revealed. Analyzing the data selected from the databases of first
four years of Forest resource monitoring (in total 224 sample plots in pure spruce
stands, 165 of these in 30-50 years old and 59 in 60-100 years old stands) it was
found out that in both analyzed age groups there exist no significant differences
between the mean values of the stand parameters (including the indicators of stand
productivity and volume yield) in state and private forests (table 3.7., page 33).

Although the differences of the mean stand parameters are not statistically
significant, it is interesting to note that in both analyzed age groups the tree
dimensions are on average greater in the private forests. The popular opinion that
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in the private forests all most valuable trees are removed during thinnings but the
smallest and less valuable — left is thus not confirmed by this study.

4. Summary

Permanent sample plots that were established in young spruce stands
25-40 years ago and are regularly re-measured, provide unique information
concerning the growth of pure spruce stands. The results of the research repeatedly
confirmed the importance of early thinnings to the further development of the
stand, as well as the negative impact of broadleaves’ admixture in the conifer
stands. It was found out that the fastest volume accumulation takes place in
12-17 m high stands but, as the standing volume reaches 250-300 m’ ha™, the
volume accumulation rate often sharply decreases and the growth potential of the
stand declines.

The growth potential analysis in 30-50 years old spruce stands in state and
private forests all over Latvia has shown that in this age interval spruce stands of
three growth potential groups (1%, 2" and 3™) are parts of one normal distribution
with the 1% and 3™ groups as marginal values.

The results of the analysis of pre-mature and mature spruce stands
indicated that also in these stands often intense volume accumulation takes place
but due to the small number of trees their standing volume is less than potentially
possible. These stands are mainly of a natural origin and uneven aged.

The specific character of the analyzed empirical material indicates that
there are presently three groups of spruce stands in Latvia that differ from each
other by origin and growth peculiarities.

1. Pre-mature and older uneven aged stands that have formed naturally from
the spruces of advance growth approximately until the middle of
20™ century. It is very probable that a part of these stands has initially
been mixed and broadleaves were removed in thinnings or have declined
naturally. This assumption is also indirectly confirmed by the number of
analyzed mixed stands that was almost twice as high as the number of
analyzed pure stands. The current annual volume increment in these
stands remains rather high but the number of trees is small — usually
below 500 trees ha™.

2. Young and middle-aged planted spruce monocultures that were
established after 1960 planting more than 2 500 trees ha™, including also
considerably overstocked stands, initially planted as pulpwood
plantations. In most cases these stands are not thinned in time therefore
the trees weakened by a mutual competition cannot implement their
potentially high productivity for long; stagnation of the current annual
volume increment and intense dieback of the trees can be observed.

3. Sparse young stands that are established according to the latest
scientifically founded recommendations. The number of such stands at
present increases fast and it is expected that this process will continue in
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the future. The growth of these sparse, appropriately thinned stands is

different from the previously mentioned two groups, yet there are still no

regulations for the management of such stands.

The limits of these groups are by no means strictly defined; there are both
naturally originated stands and timely thinned plantations in the spruce forests of
all age groups. However the analysis of the available information shows that these
differences are rather explicit.

In Latvia, the management of the spruce stands is carried out with too
little respect for the ecological demands of the tree species. Sharp decline of the
growth potential in presently 30-50 years old pure spruce stands should be
evaluated as the adaptation of these stands to the inadequate management regime
that is imposed on them. In this kind of stands the increased tree dieback and
coming forward of some trees as leaders is a mechanism of self regulation which
will ensure the survival of the forest ecosystem. Nonetheless, the volume yield of
the stand will decrease and at the moment of the rotation age it will be less than at
present. In the forest on dry mineral soils the situation could theoretically be
amended transforming the unpromising even aged pure spruce stands into uneven
aged stands. However practically this is hardly possible, both due to the
economical considerations (high costs, small timber gain) and also because there
might occur serious problems in correct identification of the perspective future
trees, especially in those stands where the productivity has only recently started to
decrease. Particularly problematical situation with the time might arise in the
drained forests where the establishment and management of stable uneven aged
spruce stands is not possible due to the soil properties. Moreover, even aged stands
are more productive and give a higher volume yield; the standing volume in multi-
layered uneven aged stands usually does not exceed 220-240 m® ha™.

Connecting presently known facts, results of the scientific research and
conclusions drawn in the practical work, it is possible to develop a spruce stand
management model considering the ecological demands of this tree species.
Managing the spruce stands in Latvia, along with the rotation age and target
diameter indicating the moment of final felling; a removal of the unpromising
30-50 years old stands according to their growth potential should be considered. It
is inadmissible to retain these stands for several decades, according to the existing
regulations. It is certainly possible to grow even aged spruce stands also on drained
sites, but in this case the stand management requires more attention and the mutual
competition of the trees must be averted in time.

5. Main conclusions and proposals
Main conclusions:
1. At present there are three groups of spruce stands in Latvia that differ from each
other by origin and growth peculiarities: pre-mature and older stands that have
formed naturally from the spruces of advance growth approximately until the
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middle of the previous century; young and middle-aged spruce plantations
established with more than 2500 trees ha” including also considerably
overstocked stands; sparse spruce stands that are established according to the
latest scientifically founded recommendations.

In stands that have been thinned down to 2 000 trees ha” before their mean
height has reached 5 m all stand parameters increase much faster than in the
stands that have been 10 m high at the moment of thinning. Results repeatedly
confirm the significance of early thinnings in the future development of the
stand.

In initially overstocked stands where the standing volume has reached 250-300
m’ ha™ the volume accumulation rate often sharply diminishes and the growth
potential of these stands declines.

The results confirm that the growth potential indicators ixr in
30-50 years old stands in all three growth potential groups
(1%, 2™ and 3") are parts of one normal distribution with the stands of
1 and 3" group as marginal values. The decline of the growth potential in these
stands, which most likely have originated from overstocked and inappropriately
thinned plantations, is adaptation to the existing situation, an attempt to form a
multi layered uneven aged stand that is a natural form of spruce forest in Latvia.
A majority of the analyzed 60-100 years old stands have formed naturally. It
can be explained by historical situation in the management of spruce stands. In
the naturally formed spruce stands the current annual volume increment of
spruce is lower than in the planted spruce stands.

In pure spruce stands a higher current mean annual volume increment of the
spruce of the dominant stand is retained compared to the mixed spruce stands.
This repeatedly confirms the necessity to avoid formation of mixed stands in the
economically available forests. Main admixture tree species in the spruce stands
is birch.

Proposals:

1.

An economical substantiation for the removal of 30-50 years old unpromising
(3" group) stands should be developed based on the results of the growth
potential analysis of the state forests.

Connecting the results of the practical research and conclusions drawn from the
practical work, legal provisions for the removal of the unpromising 30-50 years
old even aged spruce stands in the economically available forests should be
introduced in the existing regulations. This would reduce the economic losses
that will inevitably occur when the accumulated wood in these stands will lose
its quality.

Appropriate recommendations for the management of initially sparse spruce
stands should be developed, for the number of such stands will increase in the
future as a result of the present forestry practices.
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