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KOPSAVILKUMS  

Celmu mǛrǭjumu rezultǕti liecina, ka nepastǕv sakarǭba starp celmu caurmǛru un celmu 

skaitu vizuǕli identificǛjamiem trupes radǭtiem bojǕjumiem. Celmu rauġana bija apgrȊtinǕta 

platǭbǕs ar augstu gruntsȊdens lǭmeni, kur bȊtiski vairǕk laika patǛrǛja celmu atbrǭvoġanai no 

augsnes. ĠǕdǕs platǭbǕs celmu izstrǕdi lietderǭgi veikt ziemǕ, kad augsnes virskǕrta ir sasalusi.  

Celmu izstrǕdes darba raģǭgums ar abiem pǛtǭjumǕ izmantotajiem agregǕtiem bȊtiski 

neatġǵǭrǕs (vidǛji 0,37 stundas produktǭvǕ darba laika uz 1 tonnu biomasas sausnas). Darba 

raģǭgumu ietekmǛ operatora pieredze agregǕta pozicionǛġanǕ celmu izstrǕdes procesǕ. Celmu 

rauġanas kausam MCR-500 ir darba raģǭguma paaugstinǕġanas potenciǕls, nodroġinot normǕlu 

darba spiedienu pretnaģa cilindrǕ. DaģǕdu dimensiju celmu izstrǕdes darba raģǭguma rezultǕti 

liecina, ka visǕm koku sugǕm palielinǕs darba laika patǛriǺġ, pǕrrǛǵinot uz biomasas vienǭbu, ja 

celma diametrs ir mazǕks par 20 cm, tǕpǛc ġǕdus celmus turpmǕk ieteicams atstǕt cirsmǕ, ja netiek 

gȊti pierǕdǭjumi, ka tie veicina sakǺu trupi izraisoġo sǛǺu izplatǭbu. Raujot trupǛjuġus celmus, it 

ǭpaġi lielus celmus, darba raģǭgums palielinǕjǕs (vidǛji par 14 %), taļu jǕǺem vǛrǕ, ka trupǛjuġiem 

celmiem nereti ir tukġi vidi, bet saknes notrȊkst augstǕk, tǕpǛc faktiskais iegȊtǕs biomasas 

daudzums var bȊt mazǕks. PretǛji agrǕk LatvijǕ veiktajiem pǛtǭjumiem par celmu izstrǕdi, 

izmǛǥinǕjumos konstatǛts, ka vairǕku celmu vienlaicǭga rauġana, izvǛloties rauġanai celmu grupas 

visresnǕko celmu,  samazina darba raģǭgumu. 

P. contorta eksperimentǕlajos stǕdǭjumos Vidusdaugavas meģsaimniecǭbǕ inficǛtǭba 2 gadu 

laikǕ pieaugusi no 7,9% lǭdz 9,1%. Pinus contorta var. latifolia provenienci Summit Lake raksturo 

lielǕkas rezistences spǛjas pret H. annosum izraisǭto sakǺu trupi. AnalizǛjot H. annosum s.l. 

attǭstǭbu P. sylvestris un P. contorta koksnǛ, secinǕts, ka H. annosum s.l. augġanas Ǖtrums (gan 

micǛlija attǭstǭba no konǭdijsporǕm, gan bazǭdijsporǕm) vertikǕlǕ virzienǕ P. contorta koksnǛ ir 

lielǕks, salǭdzinot ar P. sylvestris koksni. 

Divus gadus pǛc trupǛjuġu Picea abies meģizstrǕdes atlieku atstǕġanas meģǕ, Kp meģa tipǕ 

konstatǛts vislielǕkais jauno, aktǭvi sporulǛjoġo augǸǵermeǺu daudzums (1242 cm
2
/m

3
), pǛc trǭs 

gadiem jauno augǸǵermeǺu daudzums Kp meģa tipǕ samazinǕs (914 cm
2
/m

3
). Dm savukǕrt 

vislielǕkais augǸǵermeǺu daudzums novǛrots 3. gadǕ ï 1197 cm
2
/ m

3
 koksnes. AtliekǕm ar mizas 

bojǕjumiem trǭs gadu laikǕ veidojuġies vidǛji 1,7 reizes vairǕk augǸǵermeǺu nekǕ uz atliekǕm bez 

mizas bojǕjumiem. VisbieģǕk konstatǛtǕs sǛǺu sugas uz trupǛjuġǕm lielu dimensiju atliekǕm un 

celmiem bez H. annosum s.l. ir Armillaria spp. un P. gigantea.  
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IzvǛrtǛjot maza diametra skujkoku celmu nozǭmi sakǺu piepes izplatǭbǕ, secinǕts, ka no 

ievǕktajǕm 394 prieģu ripǕm inficǛtas bija 53 (13,6%), bet no 160 egǸu ï 43 (26,9%). ApsekotajǕs 

10 prieģu jaunaudzǛs konstatǛti 2-12 ar H. annosum s.l. inficǛti koki, sakǺu piepes augǸǵermeǺi 

atrasti seġǕs jaunaudzǛs. Liels kaltuġo koku ǭpatsvars novǛrots audzǛs, kur 2010. gadǕ konstatǛti 

Armillaria sp. augǸǵermeǺi. Visos apsekotajos novǛrots parauglaukumos konstatǛta Lophodermium 

sp. 

Lai bȊtu iespǛjams veikt krǕjas papildus pieauguma izmaiǺu novǛrtǛjumu ar H. annosum 

s.l. inficǛtiem kokiem lǭdz ġim apsekoti 16 parauglaukumi, kuros konstatǛta H. annosum s.l. 

infekcija. Urbumu skaidiǺas ievǕktas no 2068 augoġiem un 257 kaltuġiem kokiem Kp, Ks un As 

meģa tipos. H. annosum infekcija konstatǛta 228 augoġiem un 98 kaltuġiem kokiem.  

NovǛrtǛjot Phlebiopsis gigantea augǸǵermeǺu sastopamǭbu 6 objektos (katrǕ apsekojot 100 

celmus), kur 2010. gadǕ atzǭmǛta kvalitatǭva celmu apstrǕde ar bioloǥisko preparǕtu ĂRotstopò, 

secinǕts, ka tikai 2 -10% apsekoto celmu izveidojuġies sǛnes augǸǵermeǺi un dabiskǕ P. gigantea 

aizstǕj preparǕta ĂRotstopò sastǕvǕ esoġo P. gigantea otrajǕ gadǕ pǛc celmu apstrǕdes.  

Piecus gadus vecas egles ir uzǺǛmǭgǕkas pret sakǺu trupes izraisǭtǕju ï sakǺu piepi 

(inficǛjuġǕs  

98 - 100% no inokulǛtajǕm eglǛm), salǭdzinot ar ļetrus gadus vecǕm priedǛm (infekcija attǭstǭjusies  

78 - 97% no analizǛtajiem prieģu stǕdiem). Salǭdzinot 5 analizǛtǕs prieģu proveniences, SǕvienas 

sǛklu plantǕcijas stǕdmateriǕls atzǭmǛjams kǕ rezistentǕkais. No darbǕ analizǛtajǕm 6 egǸu 

proveniencǛm JǛkabpils un Zaubes sǛklu meģniecǭbǕ ievǕktais stǕdmateriǕls uzrǕdǭja augstǕko 

rezistenci pret H.annosum s.l. 
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DARBA UZDEVUMI  

SaskaǺǕ ar projekta uzdevumiem 2012. gadǕ (VienoġanǕs pie 2011.gada 13. aprǭǸa lǭguma 

Nr. 5.5.-5.1/000s/101/11/12 Par pǛtniecǭbas pakalpojumu sniegġanu) 2. etapǕ no 2012. gada 

septembra lǭdz 2012. gada 30. decembrim bija paredzǛti sekojoġi darba uzdevumi: 

1. Piecos objektos uzmǛrǭt visus par 20 cm resnǕkus celmus.   

2. AnalizǛt datus par celmu virszemes daǸas biomasu (celma H un D) celmu izstrǕdei 

paredzǛtajǕs platǭbǕs. 

3. IzstrǕdǕt metodiku celmu izstrǕdes darba raģǭguma noteikġanai. 

4. Veikt darba raģǭbas hronometrǕģu celmu izstrǕdes eksperimentǕlajǕs platǭbǕs. 

5. NovǛrtǛt darba raģǭgumu, veicot izstrǕdǕto celmu pieveġanu uz augġgala krautuvi. 

6. Veikt darba raģǭbas hronometrǕģas celmu aizvǕkġanas un pieveġanas (lǭdz uzglabǕġanas 

vietai) procesǕ. 

7. NovǛrtǛt augsnǛ palikuġo sakǺu daudzumu un uzmǛrǭt to diametru pǛc celmu izrauġanas.  

8. SalǭdzinǕt augsnǛ palikuġo sakǺu dimensijas atkarǭbǕ no celma diametra, celma 

trupǛjuma pakǕpes un augsnes parametriem. 

9. IzstrǕdǕt metodiku augsnes sagatavoġanas kvalitǕtes noteikġanai. 

10. Raksturot augsnes sagatavoġanas kvalitǕti 5 objektos 2 atkǕrtojumos, izmantojot meģa 

arklu (atcelmotajǕ un kontroles daǸǕ). 

11. IzstrǕdǕt metodiku lizimetru un nokriġǺu savǕcǛju uzstǕdǭġanai atcelmotajǕs platǭbǕs. 

12. UzstǕdǭt 30 vakuuma lizimetrus un 15 nokriġǺu Ȋdens savǕcǛjus. 

13. IevǕkt papildus koksnes paraugus klinġkalnu priedes provenienļu stǕdǭjumos ZvirgzdǛ (1 

objekts, 3 proveniences). 

14. SalǭdzinǕt genotipu izplatǭbu robeģas, analizǛjot 2010./11. gadǕ ievǕkto empǭrisko 

materiǕlu. 

15. Ierǭkot eksperimentu H.annosum augġanas Ǖtruma novǛrtǛġanai klinġkalnu priedes 

koksnǛ (45 bluǵǭġi). 

16. SalǭdzinǕt H.annosum micǛlija augġanas Ǖtrumu pǛc bazǭdijsporu (S un P grupa) un 

konǭdijsporu infekcijas; izvǛrtǛt iegȊtos rezultǕtus salǭdzinǕjumǕ ar eksperimentǕlajos 

stǕdǭjumos iegȊtajiem rezultǕtiem. 

17. PǕrbaudǭt mazo dimensiju celmu (Ï < 10 cm) uzǺǛmǭbu pret H.annosum bazǭdijsporu 

infekciju. KatrǕ objektǕ vismaz 40 koki; ripas no katra celma tiek analizǛtas 2 reizes ï 

pirms eksperimenta uzsǕkġanas un 2 mǛneġus pǛc eksperimenta ierǭkoġanas. 
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18. Ierǭkot eksperimentu egǸu un prieģu jaunaudzǛs, salǭdzinot H.annosum infekcijas 

izplatǭbas dinamiku (8 objekti, vismaz 800 ripas). 

19. AnalizǛt H.annosum augǸǵermeǺu attǭstǭbas dinamiku saistǭbǕ ar citu koksni noǕrdoġo 

sǛǺu klǕtbȊtni. 

20. AtkǕrtoti uzmǛrǭt H.annosum augǸǵermeǺus uz meģǕ atstǕtǕm lielu dimensiju 

meģizstrǕdes atliekǕm ï 39 atliekas Dm meģa tipǕ un 119 Kp meģa tipǕ. 

21. IdentificǛt Lophodermium ǥints sǛnes, kǕ arǭ analizǛt Heterobasidion sp. bioloǥiju prieģu 

jaunaudzǛs. 

22. PǕrbaudǭt Heterobasidion annosum, Armillaria sp. kǕ arǭ Lophodermium sp. sastopamǭbu 

atjaunotajǕs prieģu jaunaudzǛs (vismaz 10 objektos). 

23. IevǕkt koksnes urbumu skaidiǺas pirms eksperimenta ierǭkoġanas, lai varǛtu izdalǭt 

inficǛtos un veselos kokus, kǕ arǭ, veicot koku kartǛġanu, iezǭmǛt sǛnes genotipu robeģas; 

salǭdzinǕt krǕjas papildus pieauguma izmaiǺas ar  H.annosum inficǛtiem kokiem. 

24. IevǕkt empǭrisko materiǕlu daģǕda vecuma egǸu audzǛs Dm, Ap, As, Kp, Ks meģa tipos 

no veseliem un ar H.annosum inficǛtiem kokiem vismaz 10 objektos. Katram kokam 4 

urbumu skaidiǺas, katrǕ audzǛ vismaz 30 veselie un 30 inficǛtie koki. 

25. Pamatojoties uz iepriekġǛjos gados iegȊtajiem rezultǕtiem (analizǛjot celmu apstrǕdes 

kvalitǕti), novǛrtǛt sǛnes Phlebiopsis gigantea augǸǵermeǺu attǭstǭbu un noteikt izdalǭto 

sǛnes izolǕtu piederǭbu Rotstop genotipam. 

26. PǕrbaudǭt Phlebiopsis gigantea augǸǵermeǺu sastopamǭbu un ievǕkt koksnes paraugus no 

celmiem ar P.gigantea augǸǵermeǺiem kopġanas cirtǛs, kurǕs pielietots bioloǥiskais augu 

aizsardzǭbas lǭdzeklis Rotstop (vismaz 6 objektos, katrǕ no izvǛlǛtajiem objektiem 

apsekojot 100 celmus). 

27. AnalizǛt iegȊtos rezultǕtus par H. annosum micǛlija attǭstǭbu daģǕdas izcelsmes egǸu un 

prieģu stǕdos ï 2011. gada eksperiments, lai novǛrtǛtu stǕdmateriǕla rezistenci pret sakǺu 

piepi
1
. 

28. Veikt zemsegas ǵǛrpju sastǕva raksturojumu 5 izmǛǥinǕjumu objektos
2
. 

29. Veikt pǛtǭjumu metodikas aprobǕciju par celmu izvǕkġanas nozǭmi 

bezmugurkaulniekiem
3
. 

                                                 
1 darba uzdevums, kas nebija iekǸauts 2011. gada atskaitǛ. 

2 papildu darba uzdevumi 2012. gadǕ. 

3 papildu darba uzdevumi 2012. gadǕ 
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CELMU IZSTRǔDE 
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1. CELMU IZSTRǔDES IZMǚǤINǔJUMI 

1.1. Ievads 

Pirmie zinǕtniskie pǛtǭjumi par celmu izmantoġanu biokurinǕmǕ sagatavoġanai un par celmu 

izstrǕdes ietekmi uz meģa atjaunoġanos LatvijǕ veikti 19. gadsimta otrajǕ pusǛ (Bode 1840). PǛc 

neatkarǭbas iegȊġanas 20. gadsimta aktualizǛjǕs energoneatkarǭbas jautǕjumi un meģsaimnieki 

atgriezǕs pie celmu izstrǕdes un ar to saistǭto meģa atjaunoġanas problǛmu risinǕġanas. TǕpat kǕ 

tagad, arǭ toreiz pastǕvǛja pretǛji viedokǸi; piemǛram, O. Ceichners uzskatǭja, ka celmu 

spridzinǕġana sekmǛ barǭbas vielu izskaloġanos un augsnes eroziju, tǕpǛc ieteica valsts meģos 

neveikt celmu izstrǕdi (Ceichners 1929). TajǕ pat laikǕ viǺġ un citi pǛtnieki atzina, ka celmu 

izstrǕde sekmǛ dabisko atjaunoġanos prieģu meģos un neatstǕj negatǭvu ietekmi uz nǕkamǕs aprites 

augiem (VasiǸevskis 2007). K. Lange bija viens no aktǭvǕkajiem celmu izmantoġanas aizstǕvjiem 

un uzskatǭja celmu atstǕġanu cirsmǕs satrȊdǛġanai mazmeģainos rajonos par nepareizu (Lange 

1925). Pirms 2. Pasaules kara neatkarǭgajǕ LatvijǕ gada laikǕ sagatavoja 7-30 tȊkst. m
3
 celmu 

malkas gadǕ. 1939. gadǕ celmu malkas gatavoġanai ieteica izmantot visas kailcirtes. TajǕ laikǕ 

celmus ieguva ar spridzinǕġanas metodi, vai, izmantojot ġim nolȊkam konstruǛtas sviras. VidǛjǕ 

celmu izstrǕdes norma bija 2-2,5 steri vai 1,6-2 m
3
 dienǕ (VasiǸevskis 2007). 

PǛc neatkarǭbas atgȊġanas celmu koksne ilgstoġi nenonǕca meģsaimniecǭbas praktiǵu 

intereġu lokǕ, jo bija pieejami lǛtǕki koksnes resursi (malka, kokrȊpniecǭbas atliekas, meģizstrǕdes 

atliekas), taļu, pieaugot pieprasǭjumam un palielinoties kurinǕmǕ cenai, interese par celmu koksni 

kǕ vǛrtǭgǕko biokurinǕmǕ veidu alternatǭvu pieauga (LazdiǺġ 2006). PǛtǭjumi par celmu izstrǕdes 

iespǛjǕm galvenajǕ cirtǛ veikti 2006. gadǕ sadarbǭbǕ Zviedrijas meģzinǕtnes institȊtu Skogforsk. 

Ġajos pǛtǭjumos celmu izstrǕdei izmantoja kǕpurǵǛģu ekskavatoru ar specializǛtu kausu. Celmu 

izstrǕdes darba raģǭgums bija 10,4 m
3
 stundǕ, attiecǭgi, 40 reizes lielǕks, nekǕ pirms 60 gadiem 

(Andis LazdiǺġ and Magnus Thor 2009), tomǛr joprojǕm saglabǕja aktualitǕti jautǕjums par celmu 

izstrǕdes ietekmi uz meģa atjaunoġanas gaitu. 

SaskaǺǕ ar pǛtǭjumu rezultǕtiem teorǛtiskais ikgadǛjais celmu kurinǕmǕ potenciǕls LatvijǕ ir 

1 606,6 tȊkst. tonnas, tajǕ skaitǕ 958,3 tȊkst. tonnas pieejamas tehnoloǥiski. SaglabǕjoties 

meģizstrǕdes apjomam vidǛji 10 milj.  m
3
 gadǕ un patreizǛjam galvenǕs cirtes ǭpatsvaram, katru 

gadu celmu izstrǕdi var veikt lǭdz 35,8 tȊkst. ha lielǕ platǭbǕ. VidǛjǕ celmu koksnes krǕja ir 

26,7 tonnas ha-1 (Adamoviļs et al. 2009). Celmu ǭpatsvars meģizstrǕdǛ un meģa kopġanǕ 

tehnoloǥiski pieejamajǕ biokurinǕmǕ ir 33 % (Att. 1). 
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Att. 1: Celmu biomasa, salǭdzinot ar pǕrǛjiem meģa biokurinǕmǕ veidiem (Adamoviļs 

et al. 2009). 

 

SaskaǺǕ ar 2008. gadǕ veikta darba raģǭguma pǛtǭjuma rezultǕtiem (Lazdinġ, Henrik Von 

Hofsten, LazdiǺa, and Valentǭns LazdǕns 2009) darba laika patǛriǺġ visu tehnoloǥiski pieejamo 

celmu koksnes resursu ieguvei un piegǕdei bȊtu 787 tȊkst. stundas produktǭvǕ darba laika (Att. 2). 

PieǺemot, ka darba laika izmantoġanas lietderǭguma koeficients ir 80 %, visu tehnoloǥiski pieejamo  

celmu resursu apguvei gadǕ nepiecieġams gandrǭz 1 milj. darba stundu. Celmu izstrǕde aizǺem 

23 % no darba laika. 

  

Att. 2: Darba laika patǛriǺa sadalǭjums celmu biokurinǕmǕ sagatavoġanai un piegǕdei 

(Adamoviļs et al. 2009). 
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Tehnoloǥiski pieejamo celmu resursu ieguvei nepiecieġamas vismaz 230 jaunas tehnikas 

vienǭbas, kas bȊtu nodarbinǕtas uz pilnu slodzi celmu izstrǕdǛ, tajǕ skaitǕ vismaz 53 ekskavatori, 

kas aprǭkoti ar specializǛtiem celmu izstrǕdes kausiem. Maġǭnu apkalpoġanai bȊtu nepiecieġami 

vismaz 693 kvalificǛti operatori (Tab. 1). ReǕlos darba apstǕkǸos, kad tehnikas izmantoġanas 

efektivitǕte nav simtprocentǭga, faktiskais nepiecieġamǕs tehnikas vienǭbu un operatoru skaits bȊs 

par 20-30 % lielǕks. 

Tab. 1 Celmu izstrǕdei nepiecieġamǕs tehnikas un cilvǛkresursu aprǛǵini (Adamoviļs 

et al. 2009) 

Nr. Resursu veids Celmi galvenajǕ cirtǛ 

Tehnika 

1. IzstrǕde 53 

2. Pieveġana 64 

3. CeǸu transports lǭdz terminǕlam 15 

4. SmalcinǕġana 25 

5. Iekrauġana 6 

6. CeǸu transports lǭdz patǛriǺa vietai 67 

Operatori 

1. IzstrǕde 160 

2. Pieveġana 193 

3. CeǸu transports lǭdz terminǕlam 45 

4. SmalcinǕġana 74 

5. Iekrauġana 19 

6. CeǸu transports lǭdz patǛriǺa vietai 202 

 Operatoru skaits kopǕ: 693 

 

KopǛjǕs tehnoloǥiski pieejamo celmu resursu raģoġanas un piegǕdes izmaksas bȊtu 

27,6 milj.  LVL gadǕ, neskaitot peǸǺu, vadǭbas izmaksas un citus pieskaitǕmos izdevumus 

(Adamoviļs et al. 2009). Celmu izstrǕde saskaǺǕ ar agrǕk veiktu pǛtǭjumu rezultǕtiem ir 25 % no 

kopǛjǕm biokurinǕmǕ sagatavoġanas un piegǕģu izmaksǕm (Att. 3). 
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Att. 3: Celmu biokurinǕmǕ raģoġanas izmaksu sadalǭjums (Lazdinġ, Henrik Von 

Hofsten, LazdiǺa, and Valentǭns LazdǕns 2009). 

 

CO2 emisiju pieaugums raģoġanas un transporta sektorǕ, veicot visu tehnoloǥiski pieejamo 

celmu izstrǕdi un piegǕdi vidǛji 50 km attǕlumǕ, gadǕ bȊtu 99 tȊkst. tonnas CO2 (Adamoviļs et al. 

2009). TomǛr ġǭs emisijas ir tikai nepilni 6 % no oglekǸa, kas tiktu piegǕdǕts patǛrǛtǕjam 

biokurinǕmǕ veidǕ (Andis LazdiǺġ and Henrik Von Hofsten 2009). VisvairǕk emisiju veidojas 

smalcinǕġanas procesǕ, tǕpǛc bȊtisku emisiju samazinǕjumu var panǕkt, aizstǕjot ar dǭzeǸdzinǛjiem 

darbinǕmus drupinǕtǕjus ar elektriskajiem drupinǕtǕjiem. IzstrǕde rada 11 % no kopǛjǕm raģoġanas 

procesa emisijǕm (Att. 4). 

 

Att. 4: CO2 emisiju sadalǭjums celmu biokurinǕmǕ raģoġanas un piegǕzu procesǕ 

(Andis LazdiǺġ and Henrik Von Hofsten 2009). 



14 

 

Lai veicinǕtu meģa atjaunoġanǕs procesu atcelmotǕs platǭbǕs, LVMI Silava sadarbǭbǕ ar 

eksperimentǕlo iekǕrtu raģoġanas uzǺǛmumu SIA Orvi 2011. gadǕ izstrǕdǕja celmu rauġanas kausu 

MCR-500, kas vienlaicǭgi spǛja gan izraut un saplǛst celmu, gan sagatavot stǕdvietas nǕkamajai 

meģa paaudzei. Meģa atjaunoġanas izmǛǥinǕjumi ar MCR-500 kausu ierǭkoti 2011. gada rudenǭ 

Ogres novadǕ SIA ñRǭgas meģiò apsaimniekotajos meģos. 
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1.2. IzmǛǥinǕjumu objekti un darba metodika 

1.2.1. IzmǛǥinǕjumu objekti  

PǛtǭjuma ietvaros identificǛti 5 pǛtǭjumu objekti (Tab. 1) Rietumvidzemes, 

ZiemeǸkurzemes, Zemgales un Vidusdaugavas meģsaimniecǭbǕs. PǛtǭjumu objektu izvǛlei 

apsekotas 36 egǸu cirsmas visǕ Latvijas teritorijǕ. Parauglaukumu ierǭkoġanai izraudzǭti nogabali, 

kuros pǛc sǕkotnǛjǕ novǛrtǛjuma vismaz 50 % no celmiem ir trupǛjuġi un  nav izveidojies apġu 

atvasǕjs, kas vǛlǕk traucǛtu izmǛǥinǕjumu rezultǕtu uzskaitei. KatrǕ izmǛǥinǕjumu objektǕ ierǭkoti 

2 parauglaukumi atcelmoġanas izmǛǥinǕjumu veikġanai, tajǕ skaitǕ 1 kontroles parauglaukums un 

1 parauglaukums atcelmoġanai. Katra parauglaukuma platǭba ir vismaz 0,5 ha. FiziskǕs 

parauglaukumu robeģas nav nospraustas, pieǺemot, ka atcelmoġanu plǕnos atbilstoġi nogabala 

konfigurǕcijai, neǺemot vǛrǕ parauglaukumu robeģas. Starp atcelmoto un kontroles parauglaukumu 

meģa atjaunoġanas izmǛǥinǕjumiem atstǕs buferjoslu, ko veido vismaz 10 m plata atcelmota un 

10 m plata neatcelmota josla. Atcelmoto parauglaukumu uzskaites veikġanai ierǭkos tǕ, lai tam 

visǕs pusǛs bȊtu vismaz 10 m plata atcelmota josla. 

Tab. 2 IdentificǛtie pǛtǭjumu objekti 

AtslǛga Platǭba Saimniecǭba SUG 

kods 

AAT 

saǭsinǕjums 

NRI vecuma 

desmitgade 

NRI formula  

65-03-07-410-58-34 1.7 VǛru I R-Vidzemes MS  3 Dm 11 
8E103 1B83 

1P83 

82-04-07-714-188-9 2 
Abavas I Z-Kurzemes 

MS  
3 Vr   

82-05-07-712-437-8 3.4 
MǛrsraga I Z-Kurzemes 

MS  
3 Dm 10 6E4P 97 

83-05-07-603-326-8
4
 1.7 Tukuma I Zemgales MS  3 Vr 9 6E3B1P 87 

83-05-07-603-326-7 1.4 Tukuma I Zemgales MS  4 Vr 9 5B4E1P 87 

80-29-07-501-360-9 3 Valsts meģs 3 Dm 10 6E3P1B 98 

 

Objektu kartes dotas nodaǸas noslǛgumǕ. 

                                                 
4 IezǭmǛtie nogabali veido 1 izmǛǥinǕjumu objektu. 
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1.2.2. Koksnes paraugu ievǕkġana 

Visos izmǛǥinǕjumu objektos 2011. gadǕ un, atkǕrtoti, 2012. gadǕ 2 atkǕrtojumos ar 

Preslera svǕrpstu ievǕkti koksnes paraugi patogǛno sǛǺu laboratoriskai identificǛġanai. Vienlaicǭgi 

iezǭmǛtas visu, potenciǕli, trupǛjuġo celmu ǥeogrǕfiskǕs koordinǕtes un veikta celmu marǵǛġana 

(numurǛġana). ǹemot koksnes paraugus, noteiktas arǭ celmu dimensijas (augstums, caurmǛrs) un 

koku suga. UzskaitǛ ietverti visi celmi, kas resnǕki par 10 cm un kuriem konstatǛtas trupes 

pazǭmes. PotenciǕli veselos celmus atcelmoġanai paredzǛtajos parauglaukumos mǛrǭti tieġi pirms 

celmu izstrǕdes. KopǕ no 1208 celmiem ievǕkti 4832 koksnes paraugi, tajǕ skaitǕ puse 2012. gadǕ. 

Trupes bojǕto celmu raksturojums, no kuriem ievǕkti paraugi, dots Tab. 3. 

Tab. 3 MǛrǭjumu kopsavilkums
5
 

Objekts PL RǕdǭtǕjs Lapkoks E P KopǕ 

80-29-07-501-360-9 1 Skaits  152  152 

CaurmǛrs (D), cm  35  35 

Augstums (H), cm  29  29 

2 Skaits 30 65 16 111 

CaurmǛrs (D), cm 41 38 44 40 

Augstums (H), cm 32 29 32 31 

65-03-07-410-58-34 1 Skaits  77  77 

CaurmǛrs (D), cm  43  43 

Augstums (H), cm  29  29 

2 Skaits  81  81 

CaurmǛrs (D), cm  36  36 

Augstums (H), cm  31  31 

82-04-07-714-188-9 1 Skaits  93 13 106 

CaurmǛrs (D), cm  26 28 26 

Augstums (H), cm  34 30 33 

2 Skaits  99 56 155 

CaurmǛrs (D), cm  24 28 26 

Augstums (H), cm  35 36 36 

83-05-07-603-326-7 1 Skaits  125 8 133 

CaurmǛrs (D), cm  38 40 38 

Augstums (H), cm  27 21 27 

83-05-07-603-326-8 2 Skaits  186 4 190 

                                                 
5 Ar pelǛko krǕsu iezǭmǛti parauglaukumi, kuros veikta atcelmoġana. 
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Objekts PL RǕdǭtǕjs Lapkoks E P KopǕ 

CaurmǛrs (D), cm  35 39 36 

Augstums (H), cm  24 19 24 

82-05-07-712-437-8 1 Skaits  69 51 120 

CaurmǛrs (D), cm  33 40 36 

Augstums (H), cm  30 30 30 

2 Skaits  87 27 114 

CaurmǛrs (D), cm  34 41 36 

Augstums (H), cm  30 28 30 

Skaits 30 1003 175 1208 

CaurmǛrs (D), cm 41 34 36 35 

Augstums (H), cm 32 29 31 29 

1.2.3. Augsnes raksturoġana un augsnes paraugu ievǕkġana turpmǕkajǕm analǭzǛm 

izvǛlǛtajos parauglaukumos 

Visos parauglaukumos (kopǕ 10) ievǕkti nedzǭvǕs zemsegas un augsnes paraugi no 0-10, 

10-20, 20-40 un 40-80 cm dziǸuma, 2 paraugu sǛrijas katrǕ objektǕ (15-20 m attǕlumǕ uz Z un D no 

parauglaukuma centra), kopǕ 200 augsnes paraugi un 40 zemsegas paraugi. Augsnes analǭzes 

ievǕktajiem paraugiem tiek veiktas LVMI Silava Meģa vides laboratorijǕ. 2012. gada pirmajǕ 

pusgadǕ visiem paraugiem noteikts Nkop., Ckop., Ckarb., pHCaClϜ, apmaiǺas bǕzu kapacitǕte, 

piesǕtinǕjums ar apmaiǺas bǕzǛm, saistǭto apmaiǺas bǕzu summa un hidrolǭtiskais skǕbums, kǕ arǭ 

noteikts granulometriskais sastǕvs, granulometriskǕ sastǕva grupa atbilstoġi starptautiskajai 

klasifikǕcijai un augsnes blǭvums. Analǭģu rezultǕti doti Tab. 12 un Tab. 13. 2013. gada 1. pusgadǕ 

plǕnots pabeigt karaǸȊdenǭ ekstrahǛjamo katjonu K, Mg, Ca, Mn un Zn, kǕ arǭ Pkop. analǭzes. 

Analǭģu veikġana aizkavǛjusies sakarǕ ar augsnes paraugu mineralizǕcijas iekǕrtu neremontǛjamu 

defektu. Jaunas iekǕrtas iegǕdei vajadzǛja rǭkot iepirkumu, kas kopǕ ar piegǕdi aizǺǛma 4 mǛneġus. 

TǕ kǕ celmu izstrǕde tika uzsǕkta 30. novembrǭ, augsnes sagatavoġanas kvalitǕte tiks 

novǛrtǛta 2013. gada pavasarǭ. KopǕ ar ġo darba uzdevumu paredzǛts precizǛt metodiku augsnes 

sagatavoġanas kvalitǕtes noteikġanai. 2013. gada pavasarǭ arǭ tiks precizǛta metodika lizimetru un 

nokriġǺu savǕcǛju uzstǕdǭġanai atcelmotajǕs platǭbǕs, kǕ arǭ uzstǕdǭti 30 vakuuma lizimetri un 15 

nokriġǺu Ȋdens savǕcǛji. 
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1.2.4. IzmantotǕ tehnika 

IzmǛǥinǕjumos izmantotas 2 galvenǕs tehnikas vienǭbas ï kǕpurǵǛģu ekskavatori Komatsu 

PC210LC ar CBI celmu izstrǕdes kausu un New Holland E215B ar celmu rǕvǛja MCR-500 

prototipu. 

Abu ekskavatoru masa ir ap 23 tonnas, dzinǛja jauda 110 kW, strǛles izlice bez papildus 

slodzes 8 m, ǵǛģu platums 60 cm, hidrodzinǛjs nodroġina vismaz 37  MPa spiedienu augstǕs 

plȊsmas hidrolǭnijǕs, maksimǕlǕ eǸǸas padeve ï vismaz 200 L min.-1, ekskavatoru pǕrvietoġanǕs 

Ǖtrums ir lǭdz 6 km h-1, faktiski ekskavators Ǖrpus cirsmas pǕrvietojǕs ar 2-3 km h-1 Ǖtrumu, 

ekskavatoru platums ar standarta ǵǛdǛm ï 2,6 m. New Holland ekskavatoram faktiski maksimǕlo 

spiedienu nodroġinǕja tikai viena lǭnija, tǕpǛc celmu rǕvǛja nazi varǛja izmantot tikai uz nepilnu 

jaudu (lǭnijas spiediens 20 MPa); nepietiekoġais spiediens un eǸǸas caurplȊde pretnaģa cilindrǕ 

bȊtiski ietekmǛja darba raģǭgumu un celmu izstrǕdes kvalitǕti, jo ekskavators nespǛja pǕrplǛst 

lielǕkus celmus. Ekskavatora degvielas patǛriǺġ darba reģǭmǕ ir vidǛji 12 L h-1. New Holland 

ekskavators un tam uzmontǛtais kauss parǕdǭts Att. 5 un Att. 6; Komatsu ekskavators un tam 

uzmontǛtais kauss - Att. 7 un Att. 8.  

Ekskavatoram tieġi pie strǛles piemontǛja celmu izstrǕdes kausa MCR-500 prototipu (Att. 

9), kas izmǛǥinǕjumiem sagatavotajǕ variantǕ svǛra 1,6 tonnas. Pretnaģa cilindru montǛja pie 

zemspiediena lǭnijas, pǕrǛjǕs kausa manipulǕcijas nodroġinǕja augstspiediena Ǖmurlǭnija.  

New Holland ekskavatoru vadǭja operators bez iepriekġǛjas pieredzes celmu izstrǕdǛ un ar 

vairǕku gadu pieredzi ekskavatora vadǭġanǕ, Komatsu ekskavatoru vadǭja operators ar vairǕku gadu 

pieredzi celmu izstrǕdǛ. 
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Att. 5: IzmǛǥinǕjumos izmantotais ekskavators New Holland E215B. 

  

Att. 6:Celmu izstrǕdes kauss MCR-500. 
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Att. 7: IzmǛǥinǕjumos izmantotais Komatsu PC210LC ekskavators. 

  

Att. 8: CBI celmu izstrǕdes kauss. 
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1.2.5. Celmu izstrǕdes metodes raksturojums 

Celmu rǕvǛja darba uzdevums bija izraut visus celmus, kuru caurmǛrs ir 10-50 cm. Par 

50 cm resnǕku celmu gadǭjumǕ operatoram bija jǕpieǺem  lǛmums, vai ġo celmu ir lietderǭgi izraut 

vai atstǕt. ǹemot vǛrǕ iepriekġǛjo pieredzi ar egǸu celmu izstrǕdi, operatoram ieteica raut ǕrǕ visus 

egǸu celmus (neatkarǭgi no caurmǛra) un atstǕt resnǕkos priedes celmus, izǺemot vietas ar augstu 

gruntsȊdens lǭmeni, kur priedei neveidojas mietsakne, un var mǛǥinǕt izraut arǭ resnǕkos priedes 

celmus. AttiecǭbǕ uz bǛrzu un apsi ġǕdas iepriekġǛjas pieredzes nebija, tǕpǛc darba metodi 

pilnveidoja darba gaitǕ ï tika atstǕti par 50 cm resnǕkie bǛrza celmi, bet tika rautas ǕrǕ visas apses, 

neatkarǭgi no caurmǛra. PrecizǛjot darba metodi, operatoram ieteica atstǕt visus melnalkġǺa, liepas 

un citu lapkoku sugu celmus, izǺemot bǛrzu un apsi. TǕpat, netika rauti celmi 4 m rǕdiusǕ ap 

ekoloǥiskajiem kokiem. Operatoram bija uzdots raut celmus arǭ no pieveġanas ceǸiem. 

Celmu krautnes sǕkotnǛji bija plǕnots kraut tehnoloǥisko koridoru malǕs, bet beigǕs celmus 

daǸǛji krǕva arǭ uz tehnoloǥiskajiem koridoriem, lai saglabǕtu aptuveni 3 m platu neapkrautu 

brauktuvi pievedǛjtraktoram (Att. 9). Celmus, no kuriem ievǕca sakǺu paraugus, krǕva aiz 

ekskavatora, lai tie bȊtu viegli atġǵirami no pǕrǛjiem celmiem (Att. 10). 

  

 

Att. 9: SǕkotnǛjǕ darba metode, ja attǕlums starp tehnoloǥiskajiem koridoriem ir 

20 m. 
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Att. 10: Paraugu Ǻemġanai atlikti celmi. 

ǹemot vǛrǕ, ka ekskavatora maksimǕlǕ izlice, raujot celmus, ir 2 reizes mazǕka, nekǕ 

pievedǛjtraktoram un harvesteram, attiecǭgi, zaru ceǸi var bȊt lǭdz 2 reizes retǕk izvietoti, nekǕ tas 

nepiecieġams ekskavatoram. SǕkotnǛji bija plǕnots, ka ekskavators brauks pa zaru ceǸiem un 

nepiecieġamǭbas gadǭjumǕ veidos vǛl vienu ceǸu pa vidu starp pieveġanas ceǸiem (spoku ceǸu), 

kraujot celmus pieveġanas ceǸu malǕs. PraksǛ izrǕdǭjǕs, ka ekskavators, manevrǛjot un raujot 

lielǕkos celmus, sabojǕ zaru ceǸus un pievedǛjtraktora pǕrvietoġanos pa tiem var bȊt apgrȊtinǕta. 

TajǕ pat laikǕ ekskavatora pǕrvietoġanǕs pa spoku ceǸu neradǭja bȊtisku, paliekoġu ietekmi uz 

augsni (bedres, plaġas mineralizǛtas joslas vai risas), tǕpǛc izmǛǥinǕjumu perioda beigǕs 

ekskavators brauca starp pieveġanas ceǸiem, veidojot 1 vai 2 spoku ceǸus (ja attǕlums starp zaru 

ceǸiem ir lǭdz 15 m, tad pietiek ar 1 spoku ceǸu, ja vairǕk ï nepiecieġami 2 spoku ceǸi). PilnveidotǕ 

darba metode, tajǕ skaitǕ shematiski, aprakstǭta nodaǸǕ Ieteikumi darba metoģu pilnveidoġanai. 

StrǕdǕjot ziemǕ pa sasaluġu augsni, celmu izstrǕde uz pieveġanas ceǸiem neradǭtu problǛmas 

pieveġanas laikǕ, tǕpǛc darba metode jǕizvǛlas katrǕ gadǭjumǕ individuǕli, Ǻemot vǛrǕ faktiskos 

darba apstǕkǸus. 

Lai atbrǭvotos no liekǕs zemes, operatoram bija ieteikts izmantot nomeġanas paǺǛmienu, t.i. 

celmu paceǸ maksimǕli augstu un met zemǛ, vǛlams pret citu, neizrautu celmu. ǹemot vǛrǕ 

problǛmas ar hidrauliku, pretnaģa kustǭbas Ǖtrums bija Ǹoti mazs, t.i. bȊtiski palielinǕs laika patǛriǺġ 

celma atkǕrtotai satverġanai, operators vairǕk, it ǭpaġi izmǛǥinǕjumu pǛdǛjǕs dienǕs, izmantoja 

purinǕġanas paǺǛmienu, kas Ǹauj celmu neatlaist no satvǛrǛja no izrauġanas brǭģa lǭdz tam mirklim, 



 

23 

kad celmu nosvieģ kaudzǭtǛ pie tehnoloǥiskǕ koridora. PurinǕġana ir efektǭvs paǺǛmiens, bet atstǕj 

negatǭvu ietekmi uz maġǭnu un operatora veselǭbu, jo bȊtiski palielinǕs vibrǕcijas lǭmenis darba 

laikǕ. Komatsu operators izmantoja gan purinǕġanas, gan nomeġanas paǺǛmienu. ǬpatnǛji, ka mitrǕs 

augsnǛs bija daudz grȊtǕk atdalǭt augsni no celmiem. IespǛjams, ka ġǕdǕs augsnǛs celmu izstrǕdi 

jǕcenġas veikt ziemǕ, kad augsne ir sasalusi. 

Lai celmi bȊtu viegli transportǛjami un smalcinǕmi, ekskavatora operatoram bija uzdots 

lielǕkos celmus plǛst lǭdz 4 daǸǕs (pǛc galvenajǕm saknǛm), bet vidǛjos celmus ï uz pusǛm, 

mazǕkos celmus un celmus ar ġauru sakǺu sistǛmu nevajadzǛja plǛst. PlǛġanu vajadzǛja darǭt 

vienlaicǭgi ar nomeġanu, paceǸot celmu augstu gaisǕ un pǕrkniebjot tǕ, lai abas puses nokrǭt zemǛ. 

New Holland ekskavatoram nomeġanas paǺǛmiena pielietoġanu apgrȊtinǕja tas, ka griezǛjnaģa 

cilindrǕ bija nepietiekoġs spiediens. 

1.2.6. Darba laika uzskaite 

1.2.6.1. Aprǭkojums un sagatavoġanǕs darbam 

Darba laika uzskaite veikta ar specializǛtu triecienu un mitruma izturǭgu laukdatoru 

Allegro CX (Att. 11), kas aprǭkots ar darba laika hronometrǕģas programmu SDI.  

 

 

Att. 11: HronometrǕģǕ izmantotais laukdators Allegro CX. 

Pirms celmu izstrǕdes izmǛǥinǕjumu objektos uzmǛrǭja visus celmus, nosakot to vidǛjo 

augstumu6 no zemes, vidǛjo caurmǛru7 un koku sugu. Visiem celmiem, kuru vidǛjais caurmǛrs 

                                                 
6 VidǛjǕ augstuma noteikġanai uzmǛrǭja celma augstumu 2 vietǕs ï kur tǕ augstums ir vislielǕkais un vismazǕkais, un 
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bija lielǕks par 20 cm, ar stepleru piesprauda 10 x 15 cm lielas Ȋdensizturǭga papǭra zǭmǭtes ar 

celma numuru (Att. 12). Ar tǕdu paġu identifikatoru celmu piereǥistrǛja datubǕzǛ, lai vǛlǕk varǛtu 

novǛrtǛt darba raģǭgumu atkarǭbǕ no celma dimensijǕm un koku sugas, kǕ arǭ identificǛtu celmus, 

kas netika izrauti. TǕ kǕ novembra beigǕs uzsniga sniegs, visi celmi pirms izstrǕdes tika atrakti 

  

Att. 12: Celmu marǵǛjums. 

Zǭmǭtes izmantoja arǭ, lai palǭdzǛtu ekskavatora operatoram izvǛlǛties atstǕjamos celmus ï 

tiem zǭmǭtes pirms darba sǕkġanas noǺǛma. SaglabǕjamo koku kategorijǕ ietilpa melnalkġǺu un 

liepu celmi, kǕ arǭ celmi, kas atradǕs ekoloǥisko koku tieġǕ tuvumǕ un to izrauġana varǛtu 

apdraudǛt saglabǕjamos kokus. 

1.2.6.2. Darba laika elementi 

Darba laika hronometrǕģa veikta ekskavatoram.  Ġǵǭvju irdinǕtǕja un pievedǛjtraktora darba 

laika uzskaiti plǕnots veikt 2013. gadǕ. TurpmǕkajos pǛtǭjuma etapos hronometrǛs arǭ meģa 

stǕdǭġanas un agrotehniskǕs kopġanas darba raģǭgumu. HronometrǕģas programmas SDI darbǭbas 

princips pamatojas uz katras pǛtǕmǕs darbu operǕcijas beigu fiksǛġanu; attiecǭgi, hronometrǛtǕjs, 

darbu uzsǕkot, palaiģ laika uzskaiti un piefiksǛ katras darbu operǕcijas pabeigġanu, nepiecieġamǭbas 

gadǭjumǕ izdarot piezǭmes vai apturot darba laika uzskaiti ilgǕku pǕrtraukumu gadǭjumǕ. 

                                                                                                                                                                 
aprǛǵinǕja aritmǛtisko vidǛjo. 

7 VidǛjǕ caurmǛra noteikġanai celmu uzmǛrǭja Z / D un R / A virzienǕ un izrǛǵinǕja vidǛjo aritmǛtisko caurmǛru. 

MǛrǭjumu veica zǕǥǛjuma vietǕ. 
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Celmu izstrǕdes hronometrǕģas programmǕ hronometrǛtǕjs vispirms pierakstǭja celma (vai 

vairǕku celmu, ja tos izrǕva vienlaicǭgi) numuru un tad fiksǛja katras darba operǕcijas ilgumu 

(fiksǛja brǭdi, kad operǕcija beidzǕs). Darba cikla beigas ir celma nomeġana kaudzǛ tehnoloǥiskǕ 

koridora malǕ, attiecǭgi, 1 darba ciklam atbilst 1 celma izrauġana, izǺemot gadǭjumus, kad 1 reizǛ 

izrauj vairǕkus celmus. Darba cikla beigǕs hronometrǛtǕjs pieraksta aptuvenu darba ciklǕ 

sagatavoto pacilu skaitu. Atseviġǵi uzskaita laiku, kas patǛrǛts, iebraucot cirsmǕ, un laiku 

izbraukġanai no cirsmas, kǕ arǭ uzbraukġanu un nobraukġanu no treilera. PǕrvietoġanǕs Ǖtruma 

noteikġanai fiksǛts laiks, kǕdǕ ekskavators nobrauc 1 km (pǕrbraucieni starp izmǛǥinǕjumu 

objektiem). 

Celmu rauġanas darba cikla elementi, izǺemot iebraukġanu un izbraukġanu no cirsmas, 

parǕdǭti Tab. 4. ProduktǭvajǕ darba laikǕ iekǸauti visi darba cikla elementi, izǺemot pǕrǛjǕs darbǭbas 

un zinǕtni. 

Tab. 4: Celmu izstrǕdes darba laika elementi 

Darba laika elements Paskaidrojums 

Pagrieziens TorǺa grieġanǕs (lai veiktu augsnes gatavoġanu vai citas operǕcijas) 

PǕrbrauciens PǕrvietoġanǕs pa cirsmu darba laikǕ 

SniegġanǕs SniegġanǕs lǭdz celmam, darbǭbas ar krǕnu 

Satverġana Celma satverġana, mehǕnisma iespieġana augsnǛ 

Izcelġana Celmu rauġana 

SaplǛġana Celmu sadalǭġana sǭkas daǸǕs 

PurinǕġana Augsnes atdalǭġana no celma 

Nomeġana Celmu pacelġana un nomeġana 

ZinǕtne PǕrtraukumi celmu numuru precizǛġanai un celmu pǕrlikġanai 

Citas operǕcijas Citas ar darbu saistǭtas operǕcijas 

PǕrǛjǕs darbǭbas Citas ar darbu nesaistǭtas operǕcijas 

 

2013. gadǕ tiks novǛrtǛts darba raģǭgums, veicot izstrǕdǕto celmu pieveġanu uz augġgala 

krautuvi. 

1.2.7. Datu apstrǕde 

1.2.7.1. Biomasas vienǕdojumi 

VienǕdojumi celma biomasas aprǛǵinǕġanai izmanto krȊġaugstuma caurmǛru (D1,3), tǕpǛc 

celmu uzmǛrǭjumu dati vispirms pǕrrǛǵinǕti uz krȊġaugstuma caurmǛru. Eglei, kas visos 
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izmǛǥinǕjumu objektos ir valdoġǕ suga, izmantots 1. vienǕdojums, priedei ï 2. vienǕdojums, bǛram 

ï 3. vienǕdojums. PǕrǛjǕm sugǕm, kurǕm nav ġǕdu pǕrrǛǵinu vienǕdojumu, izmantots valdoġǕs 

sugas (egles) krȊġaugstuma caurmǛra aprǛǵinu vienǕdojums. Pirms tam ġie paġi vienǕdojumi 

izmantoti AS ñLatvijas valsts meģiò pǛtǭjumǕ par enerǥǛtiskǕs koksnes ieguvi galvenajǕ cirtǛ no 

celmiem, kopġanas cirtǛs un no infrastruktȊras objektiem (M. Thor et al. 2008). 

D1,3= 0,7+ 0,74z D0; kur

D1,3īcaurmǛrskrȊġuaugstumǕ,cm,

D0īvidǛjaiscelmacaurmǛrs.

(1) 

D1,3=ī1,89+ 0,87z D0; kur

D1,3īcaurmǛrskrȊġuaugstumǕ,cm,

D0īvidǛjaiscelmacaurmǛrs.

(2) 

D1,3=ī6,7+ 0,916z D0+
50,5

D0

; kur

D1,3īcaurmǛrskrȊġuaugstumǕ,

D0īvidǛjaiscelmacaurmǛrs.

(3) 

Celma biomasu rǛǵina, izmantojot eksponenciǕlǕs lǭknes vienǕdojumus; eglei ï 

4. vienǕdojumu, priedei ï 5. vienǕdojumu (Marklund 1988), bǛrzam ï 6. vienǕdojumu (Repola, 

Ojansuu, and Kukkola 2007). BǛrza biomasas vienǕdojums ietver arǭ lielǕs saknes. PǕrǛjǕm sugǕm 

celma un sakǺu biomasas noteikġanai izmanto valdoġǕs koku sugas biomasas vienǕdojumus. 

M s= exp(ī3,36+ 10,67z
D1,3

D1,3+ 17
) ; kur

M sībiomasassausna,kg.

(4) 

M s= exp(ī3,97+ 11,05z
D1,3

D1,3+ 15
) ; kur

M sībiomasassausna,kg.

(5) 

M s= exp(ī3,68+ 11,54z (
2+ 1,25z D1,3

2+ 1,25z D1,3+ 26
+ 0,02+ 0,05)) ; kur

M sībiomasassausna,kg.

(6) 

LielǕko egǸu un prieģu sakǺu (D > 5 cm) biomasu rǛǵina, izmantojot citus eksponenciǕlǕs 

lǭknes vienǕdojumus; eglei ï 7. vienǕdojums, priedei ï 8. vienǕdojums (Marklund 1988).  
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M s= exp(ī6,39+ 13,37z
D1,3

D1,3+ 8
) ; kur

M sībiomasassausna,kg.

(7) 

M s= exp(ī6,34+ 13,29z
D1,3

D1,3+ 9
) ; kur

M sībiomasassausna,kg.

(8) 

MazǕko sakǺu (D < 5 cm) biomasu rǛǵina atseviġǵi, izmantojot eksponenciǕlǕs lǭknes 

vienǕdojumus; eglei ï 9. vienǕdojums, priedei ï 10. vienǕdojums (Marklund 1988).  

M s= exp(ī2,57+ 7,63z
D1,3

D1,3+ 12
) ; kur

M sībiomasassausna,kg.

(9) 

M s= exp(ī3,84+ 8,88z
D1,3

D1,3+ 10
) ; kur

M sībiomasassausna,kg.

(10) 

Papildus celma biomasu virs sakǺu kakla rǛǵina, vispirms nosakot celma tilpumu ar cilindra 

tilpuma noteikġanas formulu (11. vienǕdojums), tad aprǛǵina biomasas sausnu ar 12. vienǕdojumu 

(Hakkila 1975). 

Vc=

(
D0

100
)

2

4
ᶻ́ Hz ; kur

Vcīcelmatilpums,m
3,

D0īcelmacaurmǛrs,

Hīcelmaaugstums,m.

(11) 

M s= V cz Bk ; kur

M sīcelmabiomasassausna, kg,

V cīcelmatilpums,m
3,

Bkīkoksnesrelatǭvaisblǭvums

(egleiī394kgm
ī3,

priedeiī476 kgm
ī3,
bǛrzamī510 kgm

ī3
).

(12) 

IegȊstamajǕ biomasǕ uzskaita tikai celmu pazemes un virszemes daǸu, kǕ arǭ lielǕkǕs 

saknes. JǕǺem vǛrǕ, ka ġǕda veida biomasas aprǛǵini var bȊt neprecǭzi, jo balstǕs uz LatvijǕ 

nepǕrbaudǭtiem vienǕdojumiem, bez tam darbǕ ir mǛrǭts celma diametrs zǕǥǛjuma vietǕ, kas parasti 

atrodas virs sakǺu kakla, tǕpǛc visos aprǛǵinos, iespǛjams, ir sistemǕtiska kǸȊda. To nevar 

pǕrbaudǭt, jo taksǕcijas tabulǕs, no kurǕm Ǻemti koeficienti celma caurmǛra pǕrrǛǵiniem un 

krȊġaugstuma caurmǛru nav norǕdǭts, kǕdǕ augstumǕ mǛrǭti celmi. VisticamǕk, ka vienǕdojumi 
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nepilnǭgi novǛrtǛ celmu un sakǺu biomasu, tǕpǛc visobjektǭvǕkie rǕdǭtǕji par iegȊstamo koksnes 

apjomi bȊs iegȊstami pǛc materiǕla drupinǕġanas, sverot ġǵeldu vedǛju kravas un nosakot ġǵeldu 

mitruma un pelnu saturu. 
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1.3. RezultǕti un to analǭze 

1.3.1. PǛtǭjumu objektu raksturojums  

PǛtǭjumu objektu, kur veikta celmu izstrǕde, vispǕrǭgs raksturojums dots Tab. 5, pǛtǭjumu 

objektu atraġanǕs vietas kartes dotas 2. pielikumǕ. Visos pǛtǭjumu objektos valdoġǕ suga pirms 

izstrǕdes bija egle, izstrǕde veikta 2011. gada sǕkumǕ vai 2010. gada beigǕs. 

Tab. 5 PǛtǭjumu objekti 

AtslǛga Kadastra 

numurs 

Parauglaukuma 

apzǭmǛjums 

Nogabala 

platǭba 

Saimniecǭba Meģa 

tips 

Vecuma 

desmitgade 

Audzes 

formula  

65-03-07-410-

58-34 

426800300

51 
Nǭtaure 1,7 

VǛru I R-

Vidzemes MS  
Dm 11 

8E103 1B83 

1P83 

82-04-07-714-

188-9 

884200300

42 
Stende 2 

Abavas I Z-

Kurzemes MS  
Vr - - 

82-05-07-712-

437-8 

884600500

24 
Dursupe 3,4 

MǛrsraga I Z-

Kurzemes MS  
Dm 10 6E4P 97 

83-05-07-603-

326-7 

909000201

95 
Jaunpils 1,4 

Tukuma I 

Zemgales MS  
Vr 9 5B4E1P 87 

80-29-07-501-

360-9 

748000602

36 
Ogre 3 Valsts meģs Dm 10 6E3P1B 98 

 

Tab. 6 dots detalizǛts celmu raksturojums sadalǭjumǕ pa sugǕm visos izmǛǥinǕjumu 

objektos. Raksturojums sagatavots, balstoties uz mǛrǭjumiem, kas veikti pirms celmu izstrǕdes. 

KopǕ visos objektos ir 1796 celmi, lielǕko daǸu iegȊstamǕs biomasas (83 %) veido egǸu celmi (Att. 

13). VisvairǕk celmu ir Ogres objektǕ (799 gab.). VidǛjǕ celma caurmǛrs ir 34 cm, celma augstums 

29 cm, aprǛǵinǕtais nozǕǥǛto koku krȊġaugstuma caurmǛrs ï 26 cm. 

ResnǕkie celmi bija Nǭtaures un Jaunpils objektos (vidǛji 38 cm). Salǭdzinot daģǕdu koku 

sugu celmus, resnǕkie ir apses un priedes celmi. Apses celmi konstatǛti tikai Nǭtaures un Ogres 

izmǛǥinǕjumu objektos. 

Tab. 6: IzmǛǥinǕjumu objektu raksturojums ï celmi sadalǭjumǕ pa sugǕm 

Parauglauku

ms 

RǕdǭtǕjs Koku suga VidǛji 

A B E P 

Dursupe Celmu skaits  5 125 30 160 
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Parauglauku

ms 

RǕdǭtǕjs Koku suga VidǛji 

A B E P 

Celmu D, cm  36 35 40 36 

Celmu H, cm  35 30 28 30 

D1,3, cm  28 27 33 28 

Celma virszemes daǸas biomasa, kg  11 10 12 10 

Celma pazemes daǸas biomasa, kg  46 32 40 34 

Lielo sakǺu biomasa, kg   61 63 61 

Mazo sakǺu biomasa, kg   16 20 16 

KopǛjǕ celma un sakǺu biomasa, 

kg 

 57 118 135 119 

KopǛjǕ izstrǕdǕjamǕ celma 

biomasa, kg 

 57 103 115 103 

Jaunpils Celmu skaits  69 279 9 357 

Celmu D, cm  39 38 41 38 

Celmu H, cm  25 29 20 28 

D1,3, cm  30 29 34 29 

Celma virszemes daǸas biomasa, kg  11 9 9 9 

Celma pazemes daǸas biomasa, kg  66 33 42 40 

Lielo sakǺu biomasa, kg   65 66 65 

Mazo sakǺu biomasa, kg   17 20 17 

KopǛjǕ celma un sakǺu biomasa, 

kg 

 77 124 137 115 

KopǛjǕ izstrǕdǕjamǕ celma 

biomasa, kg 

 77 107 117 101 

Nǭtaure Celmu skaits 2 5 207 1 215 

Celmu D, cm 13 59 37 24 38 

Celmu H, cm 18 38 33 23 33 

D1,3, cm 9 48 28 19 29 

Celma virszemes daǸas biomasa, kg 1 38 10 3 11 

Celma pazemes daǸas biomasa, kg 3 197 32 9 35 

Lielo sakǺu biomasa, kg   63 15 62 

Mazo sakǺu biomasa, kg   17 7 17 

KopǛjǕ celma un sakǺu biomasa, 

kg 

3 235 121 34 123 

KopǛjǕ izstrǕdǕjamǕ celma 

biomasa, kg 

3 235 105 27 107 

Ogre Celmu skaits 33 89 639 38 799 

Celmu D, cm 44 33 32 37 33 

Celmu H, cm 35 25 28 20 27 
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Parauglauku

ms 

RǕdǭtǕjs Koku suga VidǛji 

A B E P 

D1,3, cm 35 25 25 31 25 

Celma virszemes daǸas biomasa, kg 20 7 7 8 8 

Celma pazemes daǸas biomasa, kg 93 43 23 36 29 

Lielo sakǺu biomasa, kg   47 56 47 

Mazo sakǺu biomasa, kg   13 18 14 

KopǛjǕ celma un sakǺu biomasa, 

kg 

112 50 91 117 88 

KopǛjǕ izstrǕdǕjamǕ celma 

biomasa, kg 

112 50 77 99 77 

Stende Celmu skaits  30 215 20 265 

Celmu D, cm  30 26 29 27 

Celmu H, cm  32 31 29 31 

D1,3, cm  22 20 23 20 

Celma virszemes daǸas biomasa, kg  7 5 6 5 

Celma pazemes daǸas biomasa, kg  34 14 18 16 

Lielo sakǺu biomasa, kg   28 29 28 

Mazo sakǺu biomasa, kg   9 11 10 

KopǛjǕ celma un sakǺu biomasa, 

kg 

 41 56 64 55 

KopǛjǕ izstrǕdǕjamǕ celma 

biomasa, kg 

 41 47 53 46 

Visi objekti  Celmu skaits 35 198 1465 98 1796 

Celmu D, cm 42 35 34 37 34 

Celmu H, cm 34 27 29 24 29 

D1,3, cm 34 27 26 30 26 

Celma virszemes daǸas biomasa, 

kg 

19 9 8 9 8 

Celma pazemes daǸas biomasa, 

kg 

88 54 26 34 30 

Lielo sakǺu biomasa, kg   51 53 51 

Mazo sakǺu biomasa, kg   14 17 14 

KopǛjǕ celma un sakǺu biomasa, 

kg 

106 63 99 113 96 

KopǛjǕ izstrǕdǕjamǕ celma 

biomasa, kg 

106 63 84 95 83 

 



 

32 

  

Att. 13: IegȊstamǕ biomasa sadalǭjumǕ pasugǕm. 

 

KopǛjǕ celmu un sakǺu biomasa atbilstoġi celmu uzmǛrǭjumu datiem izstrǕdǕjamǕs platǭbǕs 

ir 171 tonna, iegȊstamǕ biomasa ï 149 tonnas (vidǛji 87 %, Tab. 7). Aptuveni 42 % iegȊstamǕs 

biomasas ir Ogres izmǛǥinǕjumu objektǕ, kur atcelmoġana veikta salǭdzinoġi vislielǕkajǕ platǭbǕ. 

Tab. 7: KopǛjǕ celmu biomasa sadalǭjumǕ pa sugǕm 

Parauglaukums RǕdǭtǕjs Koku suga KopǕ IzstrǕdǕjamǕ

s biomasas 

ǭpatsvars 
A B E P 

Dursupe KopǛjǕ celmu un sakǺu 

biomasa, kg 

 284 14775 4043 19103 86% 

KopǛjǕ izstrǕdǕjamǕ biomasa, 

kg 

 284 12820 3446 16550 

Jaunpils KopǛjǕ celmu un sakǺu 

biomasa, kg 

 5311 34530 1235 41077 88% 

KopǛjǕ izstrǕdǕjamǕ biomasa, 

kg 

 5311 29749 1052 36112 

Nǭtaure KopǛjǕ celmu un sakǺu 

biomasa, kg 

7 1173 25135 34 26349 87% 

KopǛjǕ izstrǕdǕjamǕ biomasa, 

kg 

7 1173 21695 27 22901 

Ogre KopǛjǕ celmu un sakǺu 

biomasa, kg 

3707 4481 58022 4441 70651 87% 
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Parauglaukums RǕdǭtǕjs Koku suga KopǕ IzstrǕdǕjamǕ

s biomasas 

ǭpatsvars 
A B E P 

KopǛjǕ izstrǕdǕjamǕ biomasa, 

kg 

3707 4481 49408 3768 61364 

Stende KopǛjǕ celmu un sakǺu 

biomasa, kg 

 1233 12033 1280 14547 85% 

KopǛjǕ izstrǕdǕjamǕ biomasa, 

kg 

 1233 10011 1058 12302 

Visi objekti  KopǛjǕ celmu un sakǺu 

biomasa, kg 

3714 12482 144496 11033 171725 87% 

KopǛjǕ izstrǕdǕjamǕ 

biomasa, kg 

3714 12482 123681 9351 149228 

 

Salǭdzinot celmus, kuriem konstatǛtas trupes bojǕjumu pazǭmes (34 % no celmu kopskaita) 

un ǕrǛji veselus celmus, nav konstatǛtas atġǵirǭbas vidǛjǕ diametrǕ (Tab. 8). Tas nozǭmǛ, ka vienǕdi 

tiek bojǕti daģǕda lieluma koku celmi. To apstiprina arǭ Att. 14 redzamais trupǛjuġo un ǕrǛji veselo 

celmu skaita sadalǭjums caurmǛra pakǕpǛs. Atġǵirǭbas ǕrǛji veselo un trupǛjuġo celmu diametrǕ nav 

konstatǛtas nevienǕ parauglaukumǕ.  

Tab. 8: IzmǛǥinǕjumu objektu raksturojums ï ǕrǛji veseli celmi un celmi ar vizuǕli 

nosakǕmǕm trupes pazǭmǛm 

Parauglauku

ms 

RǕdǭtǕjs TrupǛjuġi celmi Celmi bez vizuǕlǕm 

bojǕjumu pazǭmǛm 

VidǛji 

Dursupe Celmu skaits 114 46 160 

Celmu D, cm 36 37 36 

Celmu H, cm 30 29 30 

D1,3, cm 28 29 28 

Celma virszemes daǸas biomasa, kg 10 11 10 

Celma pazemes daǸas biomasa, kg 32 39 34 

Lielo sakǺu biomasa, kg 58 70 61 

Mazo sakǺu biomasa, kg 16 17 16 

KopǛjǕ celma un sakǺu biomasa, 

kg 

115 129 119 

KopǛjǕ izstrǕdǕjamǕ celma 

biomasa, kg 

99 114 103 

Jaunpils Celmu skaits 133 224 357 

Celmu D, cm 38 39 38 

Celmu H, cm 27 28 28 
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Parauglauku

ms 

RǕdǭtǕjs TrupǛjuġi celmi Celmi bez vizuǕlǕm 

bojǕjumu pazǭmǛm 

VidǛji 

D1,3, cm 29 30 29 

Celma virszemes daǸas biomasa, kg 9 10 9 

Celma pazemes daǸas biomasa, kg 33 44 40 

Lielo sakǺu biomasa, kg 63 66 65 

Mazo sakǺu biomasa, kg 17 17 17 

KopǛjǕ celma un sakǺu biomasa, 

kg 

122 111 115 

KopǛjǕ izstrǕdǕjamǕ celma 

biomasa, kg 

105 99 101 

Nǭtaure Celmu skaits 81 134 215 

Celmu D, cm 36 38 38 

Celmu H, cm 32 33 33 

D1,3, cm 28 29 29 

Celma virszemes daǸas biomasa, kg 9 12 11 

Celma pazemes daǸas biomasa, kg 30 39 35 

Lielo sakǺu biomasa, kg 59 64 62 

Mazo sakǺu biomasa, kg 16 17 17 

KopǛjǕ celma un sakǺu biomasa, 

kg 

115 127 123 

KopǛjǕ izstrǕdǕjamǕ celma 

biomasa, kg 

99 111 107 

Ogre Celmu skaits 181 618 799 

Celmu D, cm 35 33 33 

Celmu H, cm 29 27 27 

D1,3, cm 27 25 25 

Celma virszemes daǸas biomasa, kg 8 7 8 

Celma pazemes daǸas biomasa, kg 28 29 29 

Lielo sakǺu biomasa, kg 55 45 47 

Mazo sakǺu biomasa, kg 15 13 14 

KopǛjǕ celma un sakǺu biomasa, 

kg 

105 84 88 

KopǛjǕ izstrǕdǕjamǕ celma 

biomasa, kg 

90 73 77 

Stende Celmu skaits 106 159 265 

Celmu D, cm 26 27 27 

Celmu H, cm 33 30 31 

D1,3, cm 20 20 20 

Celma virszemes daǸas biomasa, kg 5 5 5 

Celma pazemes daǸas biomasa, kg 13 18 16 
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Parauglauku

ms 

RǕdǭtǕjs TrupǛjuġi celmi Celmi bez vizuǕlǕm 

bojǕjumu pazǭmǛm 

VidǛji 

Lielo sakǺu biomasa, kg 27 29 28 

Mazo sakǺu biomasa, kg 9 10 10 

KopǛjǕ celma un sakǺu biomasa, 

kg 

55 55 55 

KopǛjǕ izstrǕdǕjamǕ celma 

biomasa, kg 

45 47 46 

Visi objekti  Celmu skaits 615 1181 1796 

Celmu D, cm 34 34 34 

Celmu H, cm 30 28 29 

D1,3, cm 26 26 26 

Celma virszemes daǸas biomasa, 

kg 

8 8 8 

Celma pazemes daǸas biomasa, 

kg 

28 32 30 

Lielo sakǺu biomasa, kg 53 50 51 

Mazo sakǺu biomasa, kg 15 14 14 

KopǛjǕ celma un sakǺu biomasa, 

kg 

103 92 96 

KopǛjǕ izstrǕdǕjamǕ celma 

biomasa, kg 

88 80 83 

  

Att. 14: TrupǛjuġo un ǕrǛji veselo celmu skaita sadalǭjums. 



 

36 

 

AtkǕrtots celmu raksturojums pǛtǭjumu objektos veikts pǛc celmu izstrǕdes, balstoties uz 

darba laika uzskaites datiem. Izmantojot hronometrǕģas datus, atlasǭti celmi, kas netika izrauti 

(atradǕs par tuvu ekoloǥiskajiem kokiem vai netika pamanǭti), kǕ arǭ celmi, kas pirms tam, veicot 

celmu marǵǛġanu, netika pamanǭti. SaskaǺǕ ar darba laika uzskaites datiem izrauti 1568 celmi, tajǕ 

skaitǕ 82 % no marǵǛtajiem celmiem. Papildus, nepamanǭtie celmi ir 6 % no sǕkotnǛji marǵǛto 

celmu skaita. MeģǕ atstǕti, lielǕkoties, mazo dimensiju celmi (Att. 15). SakarǕ ar to, ka meģǕ vairǕk 

atstǕti mazo dimensiju celmi, nedaudz palielinǕjies vidǛjǕ izstrǕdǕjamǕ celma diametrs un 

iegȊstamǕ biomasa (Tab. 9). Salǭdzinot vidǛjǕ celmu caurmǛru objektos, kur atcelmoġana veikta ar 

CBI un MCR-500 kausiem, statistiski bȊtiska atġǵirǭba nav konstatǛta. 

 

Tab. 9: Ar abǕm tehnoloǥiskajǕm iekǕrtǕm izrauto celmu raksturojums, darba laika 

uzskaites rezultǕti 

IekǕrta Parauglaukum

s 

RǕdǭtǕjs Celma suga VidǛji 

Nav 

noteikta 

A B E P 

CBI Dursupe Celma D, cm   36 36 40 37 

Celma H, cm   35 30 28 30 

KopǛjǕ biomasa, kg 119  57 122 135 122 

Izrauto celmu skaits 18  5 117 29 169 

IegȊstamǕ biomasa, kg 103  57 106 115 106 

Jaunpils Celma D, cm   39 39 39 39 

Celma H, cm   24 30 23 29 

KopǛjǕ biomasa, kg 115  75 131 130 120 

Izrauto celmu skaits 31  58 221 5 315 

IegȊstamǕ biomasa, kg 101  75 114 111 105 

Stende Celma D, cm   31 26 30 27 

Celma H, cm   32 31 31 31 

KopǛjǕ biomasa, kg 55  44 57 71 56 

Izrauto celmu skaits 9  26 190 16 241 

IegȊstamǕ biomasa, kg 46  44 47 59 48 

Visi objekti  Celma D, cm   36 34 37 34 

Celma H, cm   27 31 28 30 

KopǛjǕ biomasa, kg 107  65 103 114 99 
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IekǕrta Parauglaukum

s 

RǕdǭtǕjs Celma suga VidǛji 

Nav 

noteikta 

A B E P 

Izrauto celmu skaits 58  89 528 50 725 

IegȊstamǕ biomasa, kg 93  65 88 96 86 

MCR-

500 

Nǭtaure Celma D, cm  13 54 38 24 38 

Celma H, cm  18 39 33 23 33 

KopǛjǕ biomasa, kg 123 3 188 124 34 123 

Izrauto celmu skaits 7 2 4 186 1 200 

IegȊstamǕ biomasa, kg 107 3 188 107 27 107 

Ogre Celma D, cm  45 34 34 38 34 

Celma H, cm  35 27 29 20 29 

KopǛjǕ biomasa, kg 88 116 56 96 122 94 

Izrauto celmu skaits 36 31 64 486 26 643 

IegȊstamǕ biomasa, kg 77 116 56 82 103 82 

Visi objekti  Celma D, cm  43 35 35 38 35 

Celma H, cm  34 27 30 20 30 

KopǛjǕ biomasa, kg 94 110 64 104 118 101 

Izrauto celmu skaits 43 33 68 672 27 843 

IegȊstamǕ biomasa, kg 82 110 64 89 101 88 

Abas 

iekǕrta

s 

Visi objekti  Celma D, cm  43 36 34 37 35 

Celma H, cm  34 27 31 25 30 

KopǛjǕ biomasa, kg 102 110 65 103 115 100 

Izrauto celmu skaits 101 33 157 1200 77 1568 

IegȊstamǕ biomasa, kg 88 110 65 89 98 87 
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Att. 15: Izrauto un atstǕto celmu skaita caurmǛra sadalǭjums. 

 

SaskaǺǕ ar darba laika uzskaites datiem faktiski izrauto celmu pieejamǕ biomasa ir 92 % no 

marǵǛto celmu pieejamǕs biomasas. KopǕ visos objektos izrautas 137 tonnas iegȊstamǕs celmu 

biomasas, tajǕ skaitǕ ar CBI iekǕrtu izrautas 63 tonnas, bet ar MCR-500 ï 74 tonnas iegȊstamǕs 

celmu biomasas (Tab. 10). LielǕkǕ daǸa (78 %) no faktiski izstrǕdǕto celmu iegȊstamǕs biomasas ir 

egǸu celmi. 

Tab. 10: Ar abǕm tehnoloǥiskajǕm iekǕrtǕm izrauto celmu kopǛjǕ un izstrǕdǕjamǕ 

biomasa 

IekǕrta Parauglaukum

s 

RǕdǭtǕjs Suga KopǕ 

Nav 

noteikta 

A B E P 

CBI Dursupe KopǛjǕ biomasa, kg 2149  284 14290 3905 20628 

IegȊstamǕ biomasa, kg 1862  284 12411 3329 17887 

Jaunpils KopǛjǕ biomasa, kg 3567  4376 29053 651 37648 

IegȊstamǕ biomasa, kg 3136  4376 25089 556 33156 

Stende KopǛjǕ biomasa, kg 494  1152 10818 1130 13594 

IegȊstamǕ biomasa, kg 418  1152 9005 939 11514 

Visi objekti  KopǛjǕ biomasa, kg 6210  5813 54161 5686 71870 
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IekǕrta Parauglaukum

s 

RǕdǭtǕjs Suga KopǕ 

Nav 

noteikta 

A B E P 

IegȊstamǕ biomasa, kg 5415  5813 46505 4823 62557 

MCR-

500 

Nǭtaure KopǛjǕ biomasa, kg 858 7 753 23013 34 24665 

IegȊstamǕ biomasa, kg 746 7 753 19874 27 21407 

Ogre KopǛjǕ biomasa, kg 3183 3608 3612 46856 3163 60421 

IegȊstamǕ biomasa, kg 2765 3608 3612 39971 2687 52643 

Visi objekti  KopǛjǕ biomasa, kg 4041 3614 4365 69869 3197 85086 

IegȊstamǕ biomasa, kg 3510 3614 4365 59845 2714 74049 

Abas 

iekǕrta

s 

Visi objekti  KopǛjǕ biomasa, kg 10251 3614 10178 124030 8882 156956 

IegȊstamǕ biomasa, kg 8926 3614 10178 106351 7537 136606 

1.3.2. Celmu izstrǕdes darba raģǭgums 

PǛtǭjumǕ kopǕ izstrǕdǕtas 137 tonnas iegȊstamǕs celmu biomasas. PrecǭzǕkus datus par 

faktisko iegȊtǕs koksnes daudzumu dos ġǵeldu kravu svǛrġanas dati. Ar CBI kausu 3 cirsmǕs 

izstrǕdǕtas 63 tonnas celmu biomasas, ar MCR-500 2 cirsmǕs izstrǕdǕtas 74 tonnas koksnes. 

VidǛjais darba laika patǛriǺġ motorstundu izteiksmǛ, neskaitot garǕkus pǕrtraukumus, ir 

0,42 stundas tonna-1, bet produktǭvo darba stundu izteiksmǛ ï 0,37 stundas tonna-1. NepastǕv 

statistiski bȊtiska atġǵirǭba starp abǕm iekǕrtǕm, taļu pastǕv darba raģǭguma atġǵirǭba, salǭdzinot 

daģǕdus pǛtǭjumu objektus. VisvairǕk darba laika patǛrǛts platǭbǕs ar augstu gruntsȊdens lǭmeni 

(parauglaukumi OgrǛ, DursupǛ un StendǛ, Tab. 11). ProduktǭvǕ darba laika ǭpatsvars ir augsts abǕm 

iekǕrtǕm, vidǛji 96 %. 

 

Tab. 11: Darba laika uzskaites kopsavilkums 

IekǕrta Parauglaukums IegȊstamǕ 

biomasa, kg 

Darba stundas, 

h tonna-1 

Produktǭvais laiks, 

h tonna-1 

Produktǭvais laiks 

CBI Dursupe 17887 0,58 0,43 94,4% 

Jaunpils 33156 0,29 0,27 96,9% 

Stende 11514 0,50 0,44 98,1% 

Visi 

parauglaukumi 

62557 0,43 0,37 96,7% 

MCR-500 Nǭtaure 21407 0,37 0,34 98,2% 

Ogre 52643 0,42 0,40 95,2% 
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Visi 

parauglaukumi 

74049 0,41 0,38 95,9% 

Abas iekǕrtas Visi 

parauglaukumi 

136606 0,42 0,37 96,2% 

 

MCR-500 un CBI kausi tehnoloǥiski atġǵiras; MCR-500 kausam izmǛǥinǕjumos faktiski 

nedarbojǕs pretnazis, tǕpǛc pasliktinǕjǕs sagatavotǕ biokurinǕmǕ kvalitǕte un tika adaptǛta darba 

metode. Att. 16 redzams, ka MCR-500 vairǕk laika patǛrǛja celmu izcelġanai un saplǛġanai 

(galvenokǕrt, tǕpǛc, ka pretnaģa atvǛrġana un aizvǛrġana prasǭja vairǕkas reizes ilgǕku laiku, nekǕ 

CBI kausam), taļu papildus darba laika patǛriǺġ ġajǕs operǕcijǕs atgȊts, efektǭvǕk manevrǛjot un 

patǛrǛjot mazǕk laika pǕrbraucieniem. Tas liecina, ka normǕlǕ situǕcijǕ (nodroġinot nepiecieġamo 

darba spiedienu abǕs lǭnijǕs) MCR-500 strǕdǕtu ǕtrǕk par CBI kausu. Korekcijas darba raģǭgumǕ 

ieviestu arǭ cita operatora izvǛle; piemǛram, harvesteru operatori ir pieraduġi vairǕk izmantot 

manipulatoru un gandrǭz nekad nepiebrauc kokam tuvǕk, lai to bȊtu ǛrtǕk nozǕǥǛt; turpretim, celmu 

izstrǕdǛ pozǭcijas izvǛlei ir bȊtiska loma ï pagrieģot ekskavatoru celma virzienǕ, var bȊtiski 

palielinǕt darba rǕdiusu. 

 

Att. 16: Darba laika patǛriǺa struktȊras salǭdzinǕjums. 

VisvairǕk laika patǛrǛts celmu izcelġanai (25 % produktǭvǕ darba laika), otrajǕ vietǕ ir 

pǕrbraucieni un torǺa manevri (katra operǕcija 17 % no produktǭvǕ darba laika, Att. 17). 
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Att. 17: ProduktǭvǕ darba laika patǛriǺa struktȊra celmu izstrǕdǛ. 

IepriekġǛjos pǛtǭjumos konstatǛts, ka celmu izstrǕdes darba raģǭgumu daģǕdam sugǕm 

atġǵirǭgi ietekmǛ celma caurmǛrs. Darba laika patǛriǺġ minȊtes simtdaǸǕs (cmin.) uz 1 kg 

iegȊstamǕs biomasas apsei, bǛrzam, eglei un priedei pǛtǭjuma ietvaros veiktajos izmǛǥinǕjumos 

parǕdǭts Att. 18. Grafikos redzams, ka visǕm sugǕm darba raģǭbas palielinǕġanos, pieaugot celma 

diametram, raksturo pakǕpes vienǕdojumi. VisǕm sugǕm darba raģǭgums krasi samazinǕs, ja celma 

diametrs ir mazǕks par 20 cm; piemǛram, lai izrautu un apstrǕdǕtu 10 cm resnu egles celmu, 

pǕrrǛǵinot uz iegȊstamo biomasu, jǕpatǛrǛ vidǛji 4 reizes vairǕk laika, nekǕ, lai izrautu 20 cm resnu 

egles celmu. 
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Att. 18: ProduktǭvǕ darba laika patǛriǺġ atkarǭbǕ no celma diametra. 

 

PǛtǭjumǕ salǭdzinǕts darba raģǭgums, raujot celmus ar vizuǕli identificǛjamiem trupes 

bojǕjumiem (celmi no kuriem Ǻemti koksnes paraugi 2011. un 2012. gados) un ǕrǛji veselus 

celmus. Statistiski bȊtiska celmu izstrǕdei patǛrǛtǕ darba laika atġǵirǭba konstatǛta, strǕdǕjot ar CBI 

kausu, kǕ arǭ aprǛǵinot vidǛjos darba raģǭguma rǕdǭtǕjus visǕs cirsmǕs. IespǛjams, ka MCR-500 

kauss ir vairǕk piemǛrots lielu celmu izrauġanai, tǕpǛc atġǵirǭba starp trupǛjuġiem un veseliem  

celmiem, strǕdǕjot ar ġo iekǕrtu, nebija jȊtama. 

VidǛji, raujot trupǛjuġus celmus, darba raģǭgums ir par 14 % lielǕks, nekǕ, raujot veselus 

celmus. LielǕko ietekmi uz darba raģǭgumu atstǕj celmu izrauġana no zemes un saplǛġana (Att. 19). 

SaplǛġanas darba operǕcija trupǛjuġiem celmiem aizǺǛma 3 reizes mazǕk laika. 

JǕǺem vǛrǕ, ka trupǛjuġiem celmiem nereti ir tukġi vidi un mazǕks koksnes blǭvums, nekǕ 

veselai koksnei, tǕpǛc praksǛ darba raģǭguma rǕdǭtǕji, iespǛjams, izlǭdzinǕs. 
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Att. 19: ProduktǭvǕ darba laika patǛriǺġ trupǛjuġu celmu un celmu bez ǕrǛjǕm 

bojǕjumu pazǭmǛm izstrǕdei. 

Salǭdzinot daģǕdu dimensiju ǕrǛji veselu un trupǛjuġu celmu izstrǕdei patǛrǛjamo laiku, Att. 

20 redzams, ka tievǕkiem celmiem nav jȊtama atġǵirǭba darba raģǭgumǕ, bet resnǕkus celmus ir 

grȊtǕk izraut, ja tiem nav ǕrǛju bojǕjumu pazǭmju. VǛl uzskatǕmǕk to var redzǛt Att. 21, kur 

redzamas relatǭvǕs darba raģǭguma atġǵirǭbas, raujot ǕrǛji veselus un trupes bojǕtus celmus. TievǕku 

ǕrǛji veselu celmu izrauġanai nepiecieġams mazǕk laika, nekǕ tievu trupǛjuġu celmu izrauġanai, bet, 

ja celmi ir resnǕki par 40 cm, gandrǭz visos gadǭjumos trupǛjuġo celmu izrauġana prasa bȊtiski 

mazǕk laika (darba raģǭgums uzlabojas). 
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Att. 20: ProduktǭvǕ darba laika patǛriǺġ trupǛjuġu celmu un celmu bez ǕrǛjǕm 

bojǕjumu pazǭmǛm izstrǕdei. 

 

Att. 21: Celma diametra ietekme uz trupǛjuġu celmu izstrǕdes darba raģǭgumu, 

salǭdzinot ar veselu celmu izstrǕdi. 

IepriekġǛjos pǛtǭjumos par celmu izstrǕdi, tajǕ skaitǕ pirmajos izmǛǥinǕjumos ar MCR-500 

celmu rauġanas kausu, konstatǛts, ka operatoram jǕmǛǥina raut vairǕki celmi vienlaicǭgi, vairǕku 
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celmu grupǕ vispirms izraujot lielǕko celmu (Andis LazdiǺġ, Agris Zimelis, and Gusarevs 2012). 

ĠajǕ pǛtǭjumǕ ar abǕm iekǕrtǕm iegȊti pretǛji rezultǕti ï jo vairǕk celmus vienǕ reizǛ rauj, jo lielǕks 

darba laika patǛriǺġ 1 celma izrauġanai (Att. 22). VisvairǕk pieaug darba laika patǛriǺġ celmu 

izcelġanai un manevriem. Darba laika uzskaite nesniedza atbildi, kǕpǛc ġoreiz darba laika patǛriǺġ, 

raujot vairǕkus celmus, pieaug. IespǛjams, ka tam par iemeslu ir prasǭba izraut arǭ par 20 cm 

tievǕkos celmus, kas veido lielu daǸu mazo celmu skaita. IespǛjams, ka darba raģǭgumu ietekmǛja 

tas, ka celmi ir 2 gadus veci. 

 

Att. 22: Darba laika patǛriǺa struktȊra, izceǸot vienlaicǭgi vairǕk par 1 celmu. 

PǛtǭjumǕ novǛrtǛta augsnes ǭpaġǭbu ietekme uz celmu izstrǕdes darba raģǭgumu. Pozitǭva 

lineǕra korelǕcija ar darba laika patǛriǺu konstatǛta C/N attiecǭbai (r = 0,66) un smilts daǸiǺu 

(D = 2000-63 ɛm) ǭpatsvaram (r = 0,70); negatǭva korelǕcija ï putekǸu daǸiǺu (D = 63-2ɛm), 

ǭpatsvaram (r = -0,72). Tas nozǭmǛ, ka celmus bija grȊtǕk izraut smilġainǕs augsnǛs ar lielu 

organiskǕs vielas daudzumu augsnes virskǕrtǕ, bet vieglǕk ï putekǸainǕs augsnǛs. Veicot darba 

laika uzskaiti, secinǕts, ka ġǭ korelǕcija vairǕk saistǭta ar gruntsȊdens lǭmeni ï celmus bija grȊtǕk 

izraut un attǭrǭt platǭbǕs ar augstu gruntsȊdens lǭmeni. 

1.3.3. Celmu izstrǕdes izmaksas 

PǛtǭjumǕ iegȊti dati par celmu izstrǕdes izmaksǕm. Celmu pieveġanas, tǕlǕkǕs piegǕdes, 

smalcinǕġanas un ġǵeldu piegǕdes darba raģǭguma un paġizmaksas aprǛǵiniem nepiecieġamie 
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rǕdǭtǕji Ǻemti no agrǕk LatvijǕ ǭstenotiem pǛtǭjumiem par celmu izstrǕdi (M. Thor et al. 2008; 

Andis LazdiǺġ 2012b). Izmaksu aprǛǵinǕġanai izmantots LatvijǕ izveidots darba stundas izmaksu 

aprǛǵinu modelis, kas balstǭts uz ZviedrijǕ izstrǕdǕtǕ modeǸa FLIS (Andis LazdiǺġ 2012a). 

AprǛǵinu modelǭ atseviġǵi aprǛǵinǕta celmu izstrǕdes, pieveġanas, piegǕdes pa ceǸu, smalcinǕġanas, 

pǕrkrauġanas un ġǵeldu piegǕdes izmaksas, pieǺemot, ka celmu piegǕdes attǕlums lǭdz lejasgala 

krautuvei ir 5 km, ġǵeldu piegǕdes attǕlums ï 50 km, bet celmu pieveġanas attǕlums lǭdz augġgala 

krautuvei ir 0,3 km.  

SaskaǺǕ ar aprǛǵinu rezultǕtiem celmu biokurinǕmǕ sagatavoġanas paġizmaksa, izmantojot 

jaunas maġǭnas, ir 8,58 Ls ber. m-3. AprǛǵinos izmantotais vidǛjais darba raģǭgums motorstundǕs ir 

2,39 tonnas h-1. Celmu izstrǕde rada 21 % no paġizmaksas, bet lielǕkǕ izmaksu pozǭcija ir 

smalcinǕġana (Att. 23). BȊtiski Ǻemt vǛrǕ, ka lǭdz ġim veiktajos izmǛǥinǕjumos veikta vismaz 

20 cm resnu celmu izstrǕde. Samazinot minimǕlo raujamǕ celma caurmǛru lǭdz 10 cm un raujot 

celmus no pieveġanas ceǸiem, mainǭsies gan pievedǛjtraktora darba raģǭgums, gan augsnes 

apstrǕdes kvalitǕte un darba izpildes Ǖtrums. Ġo faktoru ietekmes noskaidroġanai 2013. gadǕ veiks 

pieveġanas un augsnes sagatavoġanas darba laika uzskaiti pǛtǭjuma ietvaros ierǭkotajos 

izmǛǥinǕjuma objektos. 

Veicot biokurinǕmǕ sagatavoġanas tehnoloǥiju analǭzi, konstatǛts, ka efektǭvǕkais 

risinǕjums izmaksu samazinǕġanai atcelmoġanas laikǕ ir augsnes sagatavoġana vienlaicǭgi ar celmu 

rauġanu (tas ir iespǛjams, piemǛram, ar MCR-500 kausu), kǕ arǭ divpakǕpju celmu sasmalcinǕġanas 

ievieġana ï lǭdz rupjiem gabaliem (D ap 20 cm) augġgala vai lejasgala krautuvǛ, atsijǕjot pie reizes 

lielǕko daǸu augsnes, un tad lǭdz sadedzinǕġanai piemǛrota izmǛra lejasgala krautuvǛ vai pie 

patǛrǛtǕja. Otrai smalcinǕġanai izmantojami drupinǕtǕji ar elektropiedziǺu (Andis LazdiǺġ, 

Valentǭns LazdǕns, and Agris Zimelis 2012). 
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Att. 23: Celmu ġǵeldu prognozǛjamǕ paġizmaksas struktȊra. 

Raujot tikai tos celmus, kas resnǕki par 20 cm, darba raģǭgums pieaugtu lǭdz 3,71 tonnǕm h-

1, bet celmu biokurinǕmǕ paġizmaksa samazinǕtos lǭdz 7,84 Ls ber. m
-3

 (par 10 %), bet izstrǕdei 

pieejamǕ celmu biomasa samazinǕtos par 2,5 %. Tas nozǭmǛ, ka minimǕlo izstrǕdǕjamo celmu 

dimensiju izvǛlei ir bȊtiska nozǭme kurinǕmǕ paġizmaksas noteikġanǕ. Lai izdarǭtu pareizu izvǛli 

par minimǕlo izstrǕdǕjamǕ celma diametru cirsmǕs, kur celmu izstrǕdes mǛrǵis ir trupes 

ierobeģoġana, ir bȊtiski noskaidrot mazo dimensiju celmu lomu trupes izplatǭġanǕ. 

Att. 24 parǕdǭta celmu iegȊstamǕ biomasa (celms un lielǕs saknes) un celmu skaits 

attiecǭgajǕ caurmǛra pakǕpǛ visǕs pǛtǭjuma ietvaros atcelmotajǕs platǭbǕs kopǕ. Par 20 cm tievǕko 

celmu skaits ir 5 % no celmu kopskaita, bet iegȊstamǕs biomasas izteiksmǛ tie ir tikai 0,3 % no 

kopǛjǕs iegȊstamǕs biomasas. 
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Att. 24: IegȊstamǕs celmu biomasas sadalǭjums caurmǛra pakǕpǛs. 

OglekǸa emisijas celmu izstrǕdes procesǕ ir 0,6 kg C ber. m
-3

 ġǵeldu; attiecǭba starp oglekli 

biokurinǕmajǕ un patǛrǛtajǕ dǭzeǸdegvielǕ ir 139:1. KopǕ visǕ raģoġanas un piegǕģu procesǕ patǛrǛ 

2,28 kg C ber. m
-3

 ġǵeldu;  attiecǭba starp oglekli celmu ġǵeldǕs un patǛrǛtajǕ degvielǕ ir 29:1. 

LielǕkǕs emisijas (25 %) rada celmu drupinǕġana, ja to veic ar dǭzeǸdegvielu darbinǕmos 

drupinǕtǕjos. 

1.4. Ieteikumi  darba metoģu pilnveidoġanai 

PilnveidotǕ darba metode parǕdǭta Att. 25. BȊtiskǕkǕ atġǵirǭba ir tajǕ apstǕklǭ, ka 

ekskavators vairs nebrauc pa zaru ceǸu, nodroġinot, ka netiek pasliktinǕti pieveġanas apstǕkǸi. 

ApstrǕdǕjamǕs joslas, kas netiek apkrauta ar celmiem, platums pie attǕluma starp zaru ceǸiem 14 m 

ar jauno metodi ir 8,5 m, neatkarǭgi no zaru ceǸa platuma. Celmu rǕvǛjs nebojǕ zaru ceǸu, 

nepiecieġamǭbas gadǭjumǕ izraujot un apgrieģot vai novǕcot lielǕkos celmus, kas traucǛ pieveġanu. 
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Att. 25: PilnveidotǕs darba metodes shǛma. 

PǕrǛjie ieteikumi darba metodes pilnveidoġanai: 

 slapjaiǺu, purvaiǺu, ǕreǺu un kȊdreǺu meģa tipos operators atstǕj celmus uz zaru 

ceǸiem, kǕ arǭ celmus, kas pieguǸ zaru ceǸiem (lǭdz 1 m attǕlumǕ no zaru ceǸa)  vai arǭ 

nokniebj saknes gar zaru ceǸa malu (izǺǛmums ir garǕkie celmi, kas traucǛ 

pieveġanu, ġǕdus celmus ir jǕizrauj); 

 sausieǺu meģa tipos operators rǭkojas pǛc apstǕkǸiem ï ja zaru ceǸi ir nepiecieġami, 

operators atstǕj celmus uz ceǸiem, ja nǛ ï rauj ǕrǕ arǭ tos celmus, kas atrodas uz zaru 

ceǸiem, cenġoties neveidot lielas bedres. TǕpǛc uz zaru ceǸiem arǭ sausieǺu meģa 

tipos nav ieteicams raut prieģu celmus; 

 pǕrǛjǕ cirsmas daǸǕ, kas nav zem tehnoloǥiskajiem koridoriem, raujami visi egǸu un 

apses celmi, kas resnǕki par 20 cm, prieģu celmi ar caurmǛru lǭdz 45 cm un bǛrza 

celmi ar caurmǛru lǭdz 50 cm; 
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 lai novǛrtǛtu darba apstǕkǸus cirsmǕ, operatoram jǕmǛǥina, darbu uzsǕkot, izraut arǭ 

resnǕki priedes un bǛrza celmi un ja tie nǕk ǕrǕ viegli (uz dziǸǕm kȊdras augsnǛm, 

piemǛram) caurmǛra ierobeģojums nav jǕǺem vǛrǕ; 

 vairǕku celmu grupǕ vispirms jǕmǛǥina izraut resnǕkais celms, lai bȊtu vieglǕk 

izcelt blakus esoġos mazǕkos celmus; 

 skujkoku cirsmǕs atstǕj lapkoku sugu (melnalksnis, liepa, kǸava u.c.) celmus, it ǭpaġi 

pǕrmitros reljefa pazeminǕjumos, kur saimnieciski vǛrtǭgǕko koku sugu ieaugġanǕs 

var bȊt problemǕtiska; 

 ekskavatoram nav jǕmǛǥina strǕdǕt ar pilnu izlici un, lai izrautu resnǕkos celmus, 

jǕpagrieģas pret tiem ar priekġpusi, lai nodroġinǕtu maksimǕlu atbalstu rauġanas 

laikǕ. 

Pieveġanas etapǕ jǕizvǛrtǛ iespǛja atstǕt celmus cirsmǕ apģȊġanai uz daģiem mǛneġiem. Tas 

Ǹautu bȊtiski samazinǕt pǕrvadǕjamǕ balasta (augsnes) apjomu un uzlabos kurinǕmǕ kvalitǕti. 

1.5. SecinǕjumi par celmu izstrǕdes izmǛǥinǕjumu rezultǕtiem 

1. MǛrǭjumi rezultǕti liecina, ka nepastǕv sakarǭba starp celmu caurmǛru un celmu 

skaitu ar vizuǕli identificǛjamiem trupes radǭtiem bojǕjumiem. Tas nozǭmǛ, ka 

izraujamo vai atstǕjamo celmu dimensiju izvǛli nevar balstǭt uz pieǺǛmumu par to, 

ka, piemǛram, resnǕki celmi rada lielǕku inficǛġanǕs risku nǕkamǕs aprites kokiem. 

Tas nozǭmǛ arǭ, ka mazǕko celmu (D < 20 cm) atstǕġana cirsmǕ nerada lielǕku risku 

kǕ lielǕko celmu atstǕġana. 

2. IzstrǕdes laikǕ operatori pamanǭja un izrǕva 82 % no marǵǛtajiem celmiem, kǕ arǭ 

atrada vairǕkus celmu (6 % no sǕkotnǛji marǵǛto celmu), kas netika pamanǭti, veicot 

celmu uzskaiti pirms izstrǕdes. Celmu rauġanu apgrȊtinǕja sniegputenis, kas ar 

pǕrtraukumiem turpinǕjǕs visu celmu izstrǕdes laiku, izǺemot pirmo darba dienu. 

Celmu rauġana bija apgrȊtinǕta platǭbǕs ar augstu gruntsȊdens lǭmeni, kur bȊtiski 

vairǕk laika patǛrǛja celmu atbrǭvoġanai no augsnes. ĠǕdǕs platǭbǕs celmu izstrǕdi 

lietderǭgi veikt ziemǕ, kad augsnes virskǕrta ir sasalusi. 

3. Celmu izstrǕdes darba raģǭgums ar abiem pǛtǭjumǕ izmantotajiem agregǕtiem bȊtiski 

neatġǵǭrǕs (vidǛji 0,37 stundas produktǭvǕ darba laika uz 1 tonnu biomasas sausnas), 

taļu atġǵǭrǕs darba laika sadalǭjums ï pieredzǛjuġais operators, kas strǕdǕja uz 

Komatsu ekskavatora, vairǕk laika pavadǭja manevrǛjot, lai ieǺemtu celmu izstrǕdei 
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piemǛrotǕku pozǭciju, bet New Holland operators vairǕk laika patǛrǛja celmu 

izrauġanai un saplǛġanai. MCR-500 celmu rauġanas kausam ir bȊtisks darba 

raģǭguma paaugstinǕġanas potenciǕls, nodroġinot normǕlu darba spiedienu pretnaģa 

cilindrǕ. VǛrtǛjot darba raģǭguma rǕdǭtǕjus, jǕǺem vǛrǕ, ka ZviedrijǕ izstrǕdǕtie 

pazemes biomasas allometriskie vienǕdojumi LatvijǕ nav pǕrbaudǭti un saskaǺǕ ar 

iepriekġ veiktiem pǛtǭjumiem par celmu izstrǕdi, tie uzrǕda bȊtiski mazǕku biomasas 

daudzumu, nekǕ ir faktiski. Tas nozǭmǛ, ka reǕlais darba raģǭgums ir lielǕks. 

4. DaģǕdu dimensiju celmu izstrǕdes darba raģǭguma rezultǕti liecina, ka visǕm koku 

sugǕm bȊtiski palielinǕs darba laika patǛriǺġ, pǕrrǛǵinot uz biomasas vienǭbu, ja 

celma diametrs ir mazǕks par 20 cm, tǕpǛc ġǕdus celmus turpmǕk ieteicams atstǕt 

cirsmǕ, ja netiek gȊti pierǕdǭjumi, ka tie palielina nǕkamǕs aprites koku inficǛġanǕs 

ar trupi risku. Nevienai no koku sugǕm nav konstatǛts bȊtisks darba raģǭbas 

samazinǕjums, raujot par 50 cm resnǕkus celmus.  IespǛjams, tas saistǭts ar to, ka 

galvenǕ cirte veikta pirms 2 gadiem un saknes vieglǕk atdalǕs no augsnes; 

iespǛjams, ka darba raģǭguma rǕdǭtǕjus ietekmǛja sǕkotnǛjais uzstǕdǭjums, ka 

operatoriem nav jǕcenġas izraut resnǕkie celmi. 

5. Raujot trupǛjuġus celmus, it ǭpaġi lielus celmus, darba raģǭgums palielinǕjǕs (vidǛji 

par 14 %), taļu jǕǺem vǛrǕ, ka trupǛjuġiem celmiem nereti ir tukġi vidi, bet saknes 

notrȊkst augstǕk, tǕpǛc faktiskais iegȊtǕs biomasas daudzums ir mazǕks. 

6. PretǛji agrǕk LatvijǕ veiktajiem pǛtǭjumiem par celmu izstrǕdi, izmǛǥinǕjumos 

konstatǛts, ka vairǕku celmu vienlaicǭga rauġana, izvǛloties rauġanai celmu grupas 

visresnǕko celmu, samazina darba raģǭgumu. Darba laika uzskaites rezultǕti nedod 

skaidrojumu ġǕdam rezultǕtam; iespǛjams, ka vainojams sǕkotnǛjais uzstǕdǭjums 

raut visus celmus (tajǕ skaitǕ tievǕkus par 20 cm) vai arǭ tas, ka galvenǕ cirte 

izmǛǥinǕjumu platǭbǕs veikta pirms 2 gadiem (lǭdzġinǛjie izmǛǥinǕjumi veikti 

svaigǕs cirsmǕs). 
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1.6. Objektu kartes 

 

 

Att. 26: PǛtǭjumu objekts Ogre, meģaudzes atslǛga Meģa fonda datubǕzǛ 80-29-07-

501-360-9. 
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Att. 27: PǛtǭjumu objekts Nǭtaure, meģaudzes atslǛga Meģa fonda datubǕzǛ 65-03-07-

410-58-34. 
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Att. 28: PǛtǭjumu objekts Stende, meģaudzes atslǛga Meģa fonda datubǕzǛ 82-04-07-

714-188-9. 
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Att. 29: PǛtǭjumu objekts Dursupe, meģaudzes atslǛga Meģa fonda datubǕzǛ 82-05-07-

712-437-8. 
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Att. 30: PǛtǭjumu objekts Jaunpils, meģaudzes atslǛga Meģa fonda datubǕzǛ 83-05-07-

603-326-7. 



 

 

1.7. Augsnes agroǵǭmisko analǭģu rezultǕti 

Tab. 12 Augsnes ǵǭmiskǕs ǭpaġǭbas 

Objekts Parauga 

dziǸums, 

cm 

Augsnes 

pHCaCl2 

Nkop., g kg-1 CaCO3,  

g kg-1 

Ckarb.,  

g kg-1 

Corg.,  

g kg-1 

Ckop.,  

g kg-1 

C/N Apm.bǕzu 

kapacitǕte, 

cmol kg-1 

PiesǕtinǕjums 

ar bǕzǛm, % 

Apm.bǕzes, 

cmol kg-1 

Hidrolǭtiskais 

skǕbums, 

mgekv 100 g-1 

1 PL 501-360-9 O 3,2 16,66 0,0 0,0 483,3 483,3 29 153,1 21,2 32,5 120,6 

1 PL 501-360-9 0-10 2,8 5,64 0,0 0,0 179,3 179,3 32 49,4 7,2 3,5 45,9 

1 PL 501-360-9 10-20 3,2 1,86 0,0 0,0 45,6 45,6 25 11,2 1,5 0,2 11,0 

1 PL 501-360-9 20-40 3,7 0,44 0,0 0,0 15,7 15,7 36 11,3 0,6 0,1 11,3 

1 PL 501-360-9 40-80 3,8 0,16 0,0 0,0 6,9 6,9 43 7,7 14,4 1,1 6,6 

2 PL 360-9 O 3,2 12,92 0,0 0,0 274,5 274,5 21 99,6 17,0 16,9 82,7 

2 PL 360-9 0-10 2,9 3,07 0,0 0,0 80,5 80,5 26 28,8 3,3 1,0 27,8 

2 PL 360-9 10-20 3,5 0,65 0,0 0,0 14,1 14,1 22 10,1 0,7 0,1 10,1 

2 PL 360-9 20-40 4,2 0,21 0,0 0,0 4,8 4,8 23 5,8 21,8 1,3 4,6 

2 PL 360-9 40-80 4,0 0,18 0,0 0,0 3,0 3,0 17 6,8 18,8 1,3 5,5 

1 PL 188-9 O 3,2 13,11 0,0 0,0 383,7 383,7 29 120,6 23,3 28,1 92,5 

1 PL 188-9 0-10 3,1 1,32 0,0 0,0 37,1 37,1 28 15,3 7,7 1,2 14,1 

1 PL 188-9 10-20 3,8 0,85 0,0 0,0 22,0 22,0 26 10,4 26,0 2,7 7,7 

1 PL 188-9 20-40 4,8 0,47 0,0 0,0 13,7 13,7 29 9,8 60,9 6,0 3,8 

1 PL 188-9 40-80 6,6 0,20 92,3 11,1 6,8 17,9 33 50,0 99,4 49,7 0,3 

2 PL 188-9 O 3,7 14,60 0,0 0,0 398,4 398,4 27 126,0 33,1 41,7 84,3 

2 PL 188-9 0-10 4,8 2,16 0,0 0,0 37,8 37,8 17 14,2 50,4 7,2 7,1 

2 PL 188-9 10-20 4,9 0,62 0,0 0,0 18,3 18,3 29 5,8 44,1 2,6 3,2 

2 PL 188-9 20-40 5,4 0,26 0,0 0,0 6,2 6,2 24 7,0 80,7 5,7 1,4 

2 PL 188-9 40-80 6,4 0,11 0,0 0,0 5,8 5,8 54 30,8 98,9 30,4 0,4 

1 PL 47-8 O 3,1 8,44 0,0 0,0 304,3 304,3 36 84,1 23,1 19,4 64,7 

1 PL 47-8 0-10 3,2 0,32 0,0 0,0 14,8 14,8 45 4,3 11,0 0,5 3,8 



 

 

Objekts Parauga 

dziǸums, 

cm 

Augsnes 

pHCaCl2 

Nkop., g kg-1 CaCO3,  

g kg-1 

Ckarb.,  

g kg-1 

Corg.,  

g kg-1 

Ckop.,  

g kg-1 

C/N Apm.bǕzu 

kapacitǕte, 

cmol kg-1 

PiesǕtinǕjums 

ar bǕzǛm, % 

Apm.bǕzes, 

cmol kg-1 

Hidrolǭtiskais 

skǕbums, 

mgekv 100 g-1 

1 PL 47-8 10-20 3,8 0,45 0,0 0,0 7,0 7,0 15 3,5 10,6 0,4 3,1 

1 PL 47-8 20-40 4,1 0,32 0,0 0,0 10,9 10,9 34 5,0 0,7 0,0 4,9 

1 PL 47-8 40-80 4,4 0,18 0,0 0,0 7,6 7,6 44 3,8 31,9 1,2 2,6 

2 PL 47-8 O 3,1 10,73 0,0 0,0 336,5 336,5 31 105,1 18,2 19,2 85,9 

2 PL 47-8 0-10 3,2 0,27 0,0 0,0 9,1 9,1 34 4,0 3,3 0,1 3,9 

2 PL 47-8 10-20 3,7 0,25 0,0 0,0 7,7 7,7 30 4,4 0,8 0,0 4,3 

2 PL 47-8 20-40 4,0 0,21 0,0 0,0 7,2 7,2 34 6,4 31,4 2,0 4,4 

2 PL 47-8 40-80 4,4 0,08 0,0 0,0 3,5 3,5 42 2,6 45,5 1,2 1,4 

1 PL 326-7;8 O 4,2 2,74 0,0 0,0 71,7 71,7 26 23,6 40,9 9,7 14,0 

1 PL 326-7;8 0-10 4,3 1,05 0,0 0,0 19,6 19,6 19 10,3 33,3 3,4 6,9 

1 PL 326-7;8 10-20 4,2 0,57 0,0 0,0 10,3 10,3 18 7,9 38,3 3,0 4,9 

1 PL 326-7;8 20-40 4,3 0,30 0,0 0,0 5,6 5,6 19 8,8 52,3 4,6 4,2 

1 PL 326-7;8 40-80 6,2 0,25 45,6 5,5 3,8 9,3 15 47,5 96,4 45,8 1,7 

2 PL 326-7;8 O 4,6 5,23 0,0 0,0 189,6 189,6 36 48,2 59,7 28,8 19,5 

2 PL 326-7;8 0-10 3,8 1,48 0,0 0,0 35,7 35,7 24 12,1 25,0 3,0 9,1 

2 PL 326-7;8 10-20 3,9 0,64 0,0 0,0 12,0 12,0 19 7,7 0,9 0,1 7,6 

2 PL 326-7;8 20-40 4,0 0,23 0,0 0,0 5,9 5,9 26 5,0 2,7 0,1 4,8 

2 PL 326-7;8 40-80 4,4 0,09 0,0 0,0 2,5 2,5 28 4,9 48,5 2,4 2,5 

2 PL 58-34 O 3,8 15,24 0,0 0,0 488,5 488,5 32 115,8 33,0 38,3 77,6 

2 PL 58-34 0-10 3,5 0,77 0,0 0,0 18,8 18,8 24 10,7 0,6 0,1 10,6 

2 PL 58-34 10-20 3,9 0,49 0,0 0,0 11,7 11,7 24 5,7 7,1 0,4 5,3 

2 PL 58-34 20-40 4,3 0,24 0,0 0,0 7,4 7,4 30 4,3 14,9 0,6 3,7 

2 PL 58-34 40-80 4,5 0,15 0,0 0,0 4,6 4,6 32 5,0 52,1 2,6 2,4 

1 PL 58-34 O 4,5 14,35 0,0 0,0 415,4 415,4 29 83,6 48,2 40,3 43,3 

1 PL 58-34 0-10 4,0 0,95 0,0 0,0 21,9 21,9 23 9,8 3,1 0,3 9,5 

1 PL 58-34 10-20 4,0 0,45 0,0 0,0 15,4 15,4 34 7,0 2,2 0,2 6,8 

1 PL 58-34 20-40 4,3 0,21 0,0 0,0 8,0 8,0 38 4,5 3,7 0,2 4,3 



 

 

Objekts Parauga 

dziǸums, 

cm 

Augsnes 

pHCaCl2 

Nkop., g kg-1 CaCO3,  

g kg-1 

Ckarb.,  

g kg-1 

Corg.,  

g kg-1 

Ckop.,  

g kg-1 

C/N Apm.bǕzu 

kapacitǕte, 

cmol kg-1 

PiesǕtinǕjums 

ar bǕzǛm, % 

Apm.bǕzes, 

cmol kg-1 

Hidrolǭtiskais 

skǕbums, 

mgekv 100 g-1 

1 PL 58-34 40-80 4,5 0,03 0,0 0,0 5,8 5,8 171 3,3 9,2 0,3 3,0 



 

 

Tab. 13 Augsnes granulometriskais sastǕvs 

Objekts Parauga dziǸums, 

cm 

2mm ï 63 ɛm, % 63-2ɛm, % < 2ɛm, % 

1 PL 360-9 O - - - 

1 PL 360-9 0-10 67,8 27,0 5,2 

1 PL 360-9 10-20 76,8 20,9 2,3 

1 PL 360-9 20-40 77,7 17,9 4,4 

1 PL 360-9 40-80 75,5 17,2 7,3 

2 PL 360-9 O - - - 

2 PL 360-9 0-10 65,4 30,8 3,8 

2 PL 360-9 10-20 66,5 29,0 4,5 

2 PL 360-9 20-40 58,4 36,4 5,2 

2 PL 360-9 40-80 47,8 38,7 13,5 

1 PL 188-9 O - - - 

1 PL 188-9 0-10 80,1 16,6 3,3 

1 PL 188-9 10-20 79,8 11,6 8,7 

1 PL 188-9 20-40 66,4 17,4 16,2 

1 PL 188-9 40-80 66,3 18,9 14,8 

2 PL 188-9 O - - - 

2 PL 188-9 0-10 84,1 9,6 6,3 

2 PL 188-9 10-20 87,9 6,9 5,2 

2 PL 188-9 20-40 86,0 6,5 7,5 

2 PL 188-9 40-80 74,1 17,4 8,5 

1 PL 47-8 O - - - 

1 PL 47-8 0-10 89,4 9,1 1,5 

1 PL 47-8 10-20 86,9 10,2 2,9 

1 PL 47-8 20-40 87,6 10,0 2,4 

1 PL 47-8 40-80 92,0 6,3 1,8 

2 PL 47-8 O - - - 

2 PL 47-8 0-10 86,1 13,6 0,3 

2 PL 47-8 10-20 83,1 13,5 3,4 

2 PL 47-8 20-40 90,0 8,4 1,6 

2 PL 47-8 40-80 93,0 6,1 1,0 

1 PL 326-7;8 O - - - 

1 PL 326-7;8 0-10 63,7 25,7 10,6 

1 PL 326-7;8 10-20 57,6 25,6 16,8 

1 PL 326-7;8 20-40 54,9 23,9 21,2 

1 PL 326-7;8 40-80 51,7 25,4 22,9 

2 PL 326-7;8 O - - - 

2 PL 326-7;8 0-10 71,9 23,0 5,1 

2 PL 326-7;8 10-20 72,5 21,6 5,9 

2 PL 326-7;8 20-40 75,1 16,9 8,0 

2 PL 326-7;8 40-80 66,0 21,3 12,7 

2 PL 58-34 O - - - 

2 PL 58-34 0-10 76,2 19,8 4,1 

2 PL 58-34 10-20 77,2 18,3 4,5 

2 PL 58-34 20-40 76,2 18,7 5,0 

2 PL 58-34 40-80 77,9 17,8 4,4 

Nǭtaure, 1 PL 58-34 O - - - 

Nǭtaure, 1 PL 58-34 0-10 82,1 13,0 4,9 



 

 

Objekts Parauga dziǸums, 

cm 

2mm ï 63 ɛm, % 63-2ɛm, % < 2ɛm, % 

Nǭtaure, 1 PL 58-34 10-20 81,7 13,7 4,6 

Nǭtaure, 1 PL 58-34 20-40 82,6 14,1 3,3 

Nǭtaure, 1 PL 58-34 40-80 84,2 12,4 3,4 
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2. SAKǹU TRUPI IZRAISOĠO SǚǹU NOTEIKĠANA 

CELMU IZSTRǔDES EKSPERIMENTǔ 

2.1.  PǛtǭjuma objekti 

2012. gada novembrǭ - decembrǭ 5 pǛtǭjumu objektos (2.1.1. tabula), kas tika izvǛlǛti 

2011. gadǕ Rietumvidzemes, ZiemeǸkurzemes, Zemgales un Vidusdaugavas meģsaimniecǭbǕs 

veica atcelmoġanu platǭbǕs, kuǕs pirms diviem gadiem tika veikta kailcirte.  

2.1.1. tabula. PǛtǭjumu objekti 

Kods Platǭba Meģsaimniecǭba/ 

iecirknis 

 Meģa  

tips 

Audzes sastǕva 

formula/ 

vecums 

80-29-07-501-360-9 3 Vidusdaugavas/Ogres  Dm 6E3P1B 98 

65-03-07-410-58-34 1.7 Rietumvidzemes /VǛru   Dm 8E103 1B83 1P83 

82-04-07-714-188-9 2  ZiemeǸkurzemes/Vanemas   Vr  

83-05-07-603-326-7 1.4, 1.7 Zemgales /Kandavas  Vr 
5B4E1P 87, 

6E3B1P 87 

82-05-07-712-437-8 3.4 ZiemeǸkurzemes/MǛrsraga  Dm 6E4P 97 

2.2. Koksnes paraugu ievǕkġana un analǭze  

IzmǛǥinǕjumu objektos pǛc atcelmoġanas (2.2.1. attǛls) tika ievǕkti koksnes paraugi 

no egǸu un prieģu saknǛm patogǛno sǛǺu identificǛġanai laboratorijas apstǕkǸos. KatrǕ objektǕ 

izvǛlǛti 20 trupǛjuġi celmi, kǕ arǭ 20 blakus esoġi netrupǛjuġi celmi. No katra celma lȊzuma 

vietǕs ievǕca 5 resnǕkǕs saknes (2.2.2. attǛls), lai noteiktu, cik daudz no augsnǛ palikuġajǕm 

saknǛm varǛtu bȊt inficǛtas ar trupi izraisoġǕm sǛnǛm. Piecos parauglaukumos pavisam tika 

ievǕktas ~1000 saknes. Koksnes paraugi atkarǭbǕ no sakǺu diametra tika ievǕkti trijos daģǕdos 

veidos: ar dǕrza ġǵǛrǛm, ar cirvi vai ar motorzǕǥi. Saknes no katra celma tika ievietotas 

plastikǕta maisǕ ar celma numuru un nogǕdǕtas laboratorijǕ. Pirms apstrǕdes saknes tika 

uzglabǕtas aukstumkamerǕ +4 oC temperatȊrǕ. 
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2.2.1. attǛls. Atcelmoġana 2.2.2. attǛls. SakǺu paraugi 

LaboratorijǕ katra sakne tika mazgǕta ar tekoġu Ȋdeni un ģǕvǛta istabas temperatȊrǕ 

vienu diennakti. PǛc tam katrai saknei tika izmǛrǭts diametrs, pieġǵirts kǕrtas numurs no 1 lǭdz 

5, un no saknes vidusdaǸas, izmantojot cirvi, izcirsti koksnes paraugi. Vienlaicǭgi tika 

novǛrtǛts arǭ saknes stǕvoklis: vesela koksne, trupǛjusi koksne vai koksne ar krǕsojumu. No 

katras saknes paǺemtais koksnes paraugs laboratorijǕ sadalǭts divǕs daǸǕs, sterilizǛts uz 

liesmas un ievietots Petri platǛ ar iesala agara barotni. Petri plates inkubǛtas istabas 

temperatȊrǕ un regulǕri pǕrbaudǭtas, izmantojot mikroskopu Leica DM400B, lai konstatǛtu 

H. annosum s.l. un citu sǛǺu sastopamǭbu. IegȊto rezultǕtu apstrǕde vǛl turpinǕs. TurpmǕkajǕ 

darba gaitǕ tiks novǛrtǛtas augsnǛ palikuġo sakǺu dimensijas atkarǭbǕ no celma diametra. 
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SAKǹU TRUPES IZPLATǬBU IEROBEĢOJOĠO 

FAKTORU IZPǚTE 
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3. HETEROBASIDION ANNOSUM S.L. INFEKCIJAS 

NOVǚRTǚJUMS KLINĠKALNU PRIEDES 

STǔDǬJUMOS 

2010. - 2012. gadǕ apsekoti ļetri parauglaukumi, kuros novǛrtǛta daģǕdu Pinus 

contorta provenienļu rezistence, kǕ arǭ savstarpǛji salǭdzinǕta P. contorta un Pinus sylvestris 

rezistence pret Heterobasidion annosum s.l. Parauglaukumos ï P. contorta un P. sylvestris 

stǕdǭjumos veikts Heterobasidion spp. infekcijas novǛrtǛjums, kǕ arǭ izdalǭtas rezistentǕkǕs 

proveniences, pamatojoties uz Heterobasidion spp. genotipu analǭzi. 

Apsekojot parauglaukumu, kas ierǭkots Vidusdaugavas meģsaimniecǭbǕ, Vecumnieku 

iecirknǭ 2010. gadǕ, tika noskaidrots, ka lielǕku rezistenci pret H. annosum uzrǕda 

P.sylvestris, salǭdzinǕjumǕ ar P. contorta. SecinǕts, ka klinġkalnu priedes provenienci Summit 

Lake raksturo lielǕka rezistence, salǭdzinǕjumǕ ar proveniencǛm Pink Mountain un Fort 

Nelson. 2012. gadǕ apsekots 1986. gadǕ ierǭkotais P. contorta eksperimentǕlais stǕdǭjums 

ZiemeǸkurzemes meģsaimniecǭbǕ, kas reprezentǛ P. contorta stǕdǭjumus ar barǭbas vielǕm 

bagǕtǕs augsnǛs (bijuġajǕ kokaudzǛtavas teritorijǕ). MinǛtajǕ stǕdǭjumǕ no trupǛjuġiem 

kokiem tika ievǕkti koksnes paraugi. AtkǕrtoti apsekots parauglaukums, kas ierǭkots 

Vidusdaugavas meģsaimniecǭbǕ, Vecumnieku iecirknǭ, lai salǭdzinǕtu H. annosum genotipu 

izplatǭbas robeģas un noteiktu sakǺu piepes attǭstǭbas dinamiku. 

3.1.  MateriǕls un metodes 

3.1.1. EmpǭriskǕ materiǕla raksturojums 

P. contorta eksperimentǕlais stǕdǭjums Vidusdaugavas meģsaimniecǭbǕ Vecumnieku 

iecirknǭ (196. kv., 12. nog.) ierǭkots 1985. gadǕ. Objekta koordinǕtes - 56
0
41`6 Z.pl. un 

24
0
27`43 A.g. Audzes sastǕvs: 10 Citas P,+P, meģa tips ï mǛtrǕjs. StǕdǭjumos analizǛtas trǭs 

Pinus contorta var. latifolia proveniences - Pink Mountain, Fort Nelson, Summit Lake un 

viens P. sylvestris (nezinǕmas izcelsmes) variants. IepriekġǛjǕs audzes koki (P.sylvestris) 

izcirsti 1983. / 1984. gadǕ. Iepriekġ atseviġǵu koku cirġana veikta 2009./2010. gada ziemǕ, 

kad nocirsti paraugkoki to biomasas noteikġanai un 2010. gadǕ, kad no 258 kaltuġiem kokiem 

tika ievǕktas ripas (ripas ievǕktas no 43 parcelǕm), lai pǕrbaudǭtu audzes inficǛtǭbu ar 

H.annosum s.l. Vidusdaugavas meģsaimniecǭbǕ eksperimentǕlo stǕdǭjumu parauglaukuma 
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(turpmǕk 1. parauglaukums) katrǕ parcelǕ sǕkotnǛji ir bijuġi 60 koki, attǕlums starp kokiem 1 

metrs, starp rindǕm ï 2 metri. PǕrbaudǭtas 64 parcelas, 2272 koki, no tiem 109 P. sylvestris. 

Lai pǕrbaudǭtu provenienļu (Pink Mountain, Fort Nelson un Summit Lake) rezistenci 

pret H. annosum lauksaimniecǭbas zemǛs, apsekots 1986. gadǕ ierǭkotais P. contorta 

eksperimentǕlais stǕdǭjums ZiemeǸkurzemes meģsaimniecǭbǕ, Usmas iecirknǭ - 245.kv., 6.,7. 

nogabali; audzes sastǕvs 10 Citas P, meģa tips ï vǛris. StǕdǭjums reprezentǛ trǭs Pinus 

contorta var. latifolia proveniences - Pink Mountain, Fort Nelson, Summit Lake. Kopġanas 

cirte veikta 2007. gada ziemǕ. ZiemeǸkurzemes meģsaimniecǭbǕ eksperimentǕlo stǕdǭjumu 

parauglaukuma katrǕ parcelǕ ir 50 koki, attǕlums starp kokiem 1 metrs, starp rindǕm ï 2 

metri. PǕrbaudǭtas 54 parcelas, 2700 koki. AnalizǛtais parauglaukums turpmǕk tekstǕ tiks 

apzǭmǛts kǕ - 2. parauglaukums. 

Lauka un kamerǕlo darbu metodes aprakstǭtas projekta òSakǺu trupes izplatǭbu 

ierobeģojoġo faktoru izpǛteò 2012. gada starpatskaitǛ. 

3.1.2. Lauku darbu metodika 

IespǛjamǕ Heterobasidion annosum klǕtbȊtne 1.parauglaukumǕ noteikta, novǛrtǛjot 

koku vainagu stǕvokli un konstatǛjot H. annosum augǸǵermeǺus uz sakǺu kakla un saknǛm. 

Apsekoti un uzskaitǭti visi kaltuġie, izgǕztie un nolauztie koki.  

Visi kaltuġie koki un koki, kuriem konstatǛti augǸǵermeǺi, tika nozǕǥǛti, un no tiem, 

pǛc iespǛjas tuvǕk sakǺu kaklam, paǺemtas apmǛram divus lǭdz trǭs cm biezas ripas. Ripas 

ievǕktas no 34 kokiem 18 parcelǕs. Atrastie H. annosum augǸǵermeǺi tika nolasǭti no kokiem 

un ievietoti polietilǛna maisiǺos. AugǸǵermeǺi un ripas uzreiz tika nogǕdǕtas LVMI ĂSilavaò, 

kur paraugi uzglabǕti + 4
0
C temperatȊrǕ un veikta paraugu turpmǕkǕ analǭze. 

3.1.3. KamerǕlo darbu metodika 

IevǕktǕs P. contorta ripas laboratorijǕ tika nomizotas un zem tekoġa krǕna Ȋdens ar 

birsti nomazgǕtas, pǛc tam no ripǕm notecinǕja lieko Ȋdeni. TǕs ievietoja polietilǛna maisos, 

atstǕjot maisu galus vaǸǕ, lai nodroġinǕtu tajos gaisa cirkulǕciju. Maisus ar ripǕm stǕvus 

ievietoja kastǛs un inkubǛja 5 - 7 dienas istabas temperatȊrǕ. 

PǛc ripu inkubǕcijas, izmantojot Leica stereomikroskopu MZ 7.5 (pal. 10 x 1,25 ï 

10 x 4,0) un 0,7 cm x 0,7cm plastmasas reģǥi, tika pǕrbaudǭts katrs ripas cm
2
, lai konstatǛtu 

H. annosum konǭdijnesǛjus. Atrodot H. annosum konǭdijnesǛjus (atseviġǵus vai grupǕs), tie ar 

smalku pinceti pǕrnesti uz Petri platǛm un uzsǛti uz iesala agara barotnes. No katras ripas 
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konǭdijnesǛji tika uzsǛti 10 atkǕrtojumos (2 platǛs pa pieciem uz katras). PǛc 3 un 7 dienǕm 

plates mikroskopǛtas, lai iegȊtu H.annosum tǭrkultȊras. 

Lai noskaidrotu, vai no koksnes ripǕm iegȊtie izolǕti pieder vienam genotipam, katra 

H. annosum izolǕta tǭrkultȊras gabaliǺu ar liesmǕ nosterilizǛtu adatu pǕrnesa Petri platǛ uz 

iesala agara barotnes. PǛc tam uz ġǭs paġas Petri plates pǕrnesa divus agara gabaliǺus ar citiem 

H. annosum izolǕtiem un novietoja 1,5 - 2,5 cm attǕlumǕ no uzliktǕs kultȊras. KultȊras 

piederǭba konkrǛtam genotipam tika noteikta trǭs nedǛǸu laikǕ, novǛrojot demarkǕcijas jeb 

konfrontǕcijas lǭniju starp kultȊrǕm (3.1.3.1., 3.1.3.2.attǛls). 

  

3.1.3.1. attǛls. H. annosum izolǕti 

4J, 15 pieder vienam genotipam, izolǕts 9 ï 

citam genotipam. 

3.1.3.2. attǛls. H. annosum izolǕti 

25J, 133, 140 reprezentǛ atġǵirǭgus 

genotipus. 

PǛc H. annosum genotipu izdalǭġanas, iespǛjama to kartǛġana un genotipu robeģu 

noteikġana stǕdǭjumu shǛmǕ. 

Lai noteiktu augǸǵermeǺu laukumu, tie laboratorijǕ tika pǕrzǭmǛti uz caurspǭdǭgas A4 

formǕta plǛves. AugǸǵermeǺu laukums tika aprǛǵinǕts, izmantojot neregulǕru formu 

priekġmetu laukumu aprǛǵinǕġanai paredzǛto planimetru PLANIX S10 ĂMarbleò. Ierǭce tika 

noregulǛta liektas lǭnijas garuma mǛrǭġanai (funkcija Stream Area). 

3.2.  RezultǕti 

3.2.1. H. annosum genotipu analǭze Vidusdaugavas meģsaimniecǭbǕ ierǭkotajǕ 

parauglaukumǕ 

AtkǕrtoti 2012. gadǕ apsekojot 1. parauglaukumu, H. annosum izraisǭtǕ infekcija 

konstatǛta 13 P. contorta parcelǕs 29 kokiem, izdalǭti 28 H.annosum izolǕti. P. contorta 

stǕdǭjumos inficǛtǭba 2 gadu laikǕ pieaugusi no 7,93% lǭdz 9,1% (2010. gadǕ konstatǛti 192 ar 
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H.annosum inficǛti koki, 2012. gadǕ 211 inficǛti koki). AtkǕrtoti apsekojot P. sylvestris 

stǕdǭjumus, H. annosum infekcijas pazǭmes netika konstatǛtas, tǕpǛc arǭ ripas netika ievǕktas. 

Veicot H. annosum genotipu salǭdzinǕġanu, konstatǛts, ka P. contorta stǕdǭjumos 2 gadu laikǕ 

attǭstǭjuġies 6 jauni H. annosum genotipi, kas iekǸauj tikai vienu ar H. annosum inficǛtu koku 

(3.2.1.1. attǛls). MȊsu iegȊtie dati liecina, ka infekcija varǛtu bȊt izplatǭjusies gan ar 

bazǭdijsporǕm (pǛc audzǛ veiktajǕm meģsaimnieciskajǕm darbǭbǕm), gan ar sakǺu piepes 

micǛliju (no inficǛtiem iepriekġǛjǕs ǥenerǕcijas celmiem). ZviedrijǕ veiktǕ pǛtǭjumǕ 

konstatǛts, ka P.contorta celmi, divus gadus pǛc audzes kopġanas, nav inficǛjuġies ar H. 

annosum, kas liecina par vǕju uzǺǛmǭbu pret bazǭdijsporu infekciju (Svensson 2011). TomǛr 

bȊtisks aspekts ir meģizstrǕdes veikġanas laiks - ZviedrijǕ kopġana veikta pavasarǭ, bet H. 

annosum sporu veidoġanǕs maksimums novǛrojams rudenǭ (Gonthier et al. 2003). Ƿoti 

iespǛjams, ka sakǺu piepes micǛlijs, kas inficǛjis kokus 2012. gadǕ, saglabǕjies un izplatǭjies 

no iepriekġǛjǕs ǥenerǕcijas prieģu celmiem. LiteratȊrǕ minǛts, ka dzǭvotspǛjǭgs sǛnes micǛlijs 

lielǕkoties saglabǕjas inficǛtajǕ materiǕlǕ, kas jaunǕks par 20 gadiem (Stenlid 1987).  

LielbritǕnijǕ konstatǛts, ka aktǭvs H. annosum micǛlijs saglabǕjies pat 68 gadus vecǕ lapegles 

celmǕ (Greig, Pratt 1976 cit. pǛc Piri 1996). Infekcijas avota noskaidroġanai, Vidusdaugavas 

meģsaimniecǭbǕ ierǭkotajǕ parauglaukumǕ nepiecieġams atkǕrtoti pǕrbaudǭt iepriekġǛjǕs 

ǥenerǕcijas celmus, lai varǛtu noteikt, vai tie ir bijuġi inficǛti ar H. annosum. 

KopǛjais H. annosum genotipu skaits 2012. gadǕ ï 42 un to robeģas variǛ no 1-31 m 

(3.2.1.1. attǛls). Divdesmit divi 2012. gadǕ iegȊtie izolǕti (79%) iekǸaujas kǕdǕ no 2010. gadǕ 

konstatǛtajiem H. annosum genotipiem. Arǭ SomijǕ veiktajos eksperimentos noskaidrots, ka 

P. contorta audzǛs raksturǭga infekcijas izplatǭġanǕs sakǺu kontaktu ceǸǕ (Piri 1996). MazǕkie 

genotipi iekǸauj tikai vienu augoġu koku. LielǕkais genotips 2010. gadǕ iekǸǕva 29 kokus, bet 

2012. gadǕ ġis genotips iekǸauj jau 34 kokus. PiemǛram, augoġu egǸu (Picea abies) saknǛs 

infekcijas izplatǭba nav lielǕka par 0,09 m gadǕ, bet celmu saknǛs - 0,25 m gadǕ (Bendz-

Hellergen 1999). LiteratȊrǕ minǛts, ka 35 gadus vecǕs Pinus ǥints audzǛs (un jaunǕkǕs) 

infekcija izplatǕs ekspansǭvi; palielinoties audzes vecumam, infekcijas izplatǭġanǕs Ǖtrums 

stabilizǛjas (Hodges 1969). TǕ kǕ mȊsu analizǛtajǕ audzǛ koku vecums ir 29 gadi, 

nepiecieġami turpmǕki pǛtǭjumi ï jǕveic monitorings, lai novǛrtǛtu H. annosum infekcijas 

izplatǭbas dinamiku. Apsekojot audzi 2012. gadǕ, konstatǛts, ka samazinǕjies samǛrǕ sǭku (2-3 

koki) genotipu skaits. Ja 2010. gadǕ minǛto genotipu skaits bija 12 jeb 33% no kopǛjǕ 

genotipu skaita, tad 2012. gadǕ vairs tika konstatǛti tikai 8 (19%) ġǕdi genotipi. 2012. gadǕ 

konstatǛti 6 jauni genotipi, kas iekǸauj vienu H.annosum inficǛtu koku, bet neviens no 2010. 

gadǕ konstatǛtajiem H.annosum genotipiem, kas iekǸauj tikai vienu inficǛtu koku, nav 
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paplaġinǕjis genotipa robeģas. Pavisam (2010. un 2012. gadǕ) analizǛtajǕ platǭbǕ izdalǭti 13 

ġǕdi genotipi - (31%). Genotipi, kurus reprezentǛ 10 un vairǕk koki sastǕda 14%. 15 genotipi 

(36%) iekǸauj 4 - 10 kokus. P.sylvestris stǕdǭjumos H.annosum micǛlija izplatǭbas Ǖtrums 

saknǛs vidǛji sasniedz 0,2 metrus gadǕ, bet genotipa robeģas (diametrs) var palielinǕties pat 

par 1 metru gadǕ, nereti viena genotipa diametrs var sasniegt 50 metrus (Redfern, Stenlid, 

1998).TomǛr lauka apstǕkǸos ir Ǹoti grȊti novǛrtǛt konkrǛta H.annosum  genotipa agresivitǕti, 

jo liela nozǭme ir koka induviduǕlajai un arǭ proveniences rezistencei (Swedjemark 2001), kǕ 

arǭ nav zinǕms, cik ilgǕ laikǕ patogǛns audzǛ izplatǭjies, respektǭvi genotipa vecums. Turpinot 

analizǛt genotipu izplatǭbas dinamiku tiks iegȊta papildus informǕcija par atseviġǵu 

provenienļu rezistenci pret H.annosum. 

 SakǺu piepe izplatǭjusies sakǺu kontaktu ceǸǕ 94% no 211 analizǛtajiem inficǛtajiem 

kokiem, kas uzskaitǭti 2010. un 2012. gadǕ. VidǛji vienǕ genotipǕ konstatǛti 5,02 koki. SomijǕ 

veiktǕ pǛtǭjumǕ 8 ï 14 gadus vecos P. contorta stǕdǭjumos vidǛji vienǕ genotipǕ ir 2,0 koki 

(Piri, 1996). Atġǵirǭbas iespǛjams saistǭtas ar minǛto audģu koku vecumu (29 gadi mȊsu 

eksperimentǕ), kǕ arǭ ar to, ka SomijǕ stǕdǭjumi ierǭkoti platǭbǕs, kur iepriekġ auguġas ar H. 

annosum inficǛtas egles un tikai 1,1% H. annosum izolǕtu, kas izdalǭti no iepriekġǛjǕs 

ǥenerǕcijas celmiem pǕrstǕvǛja S grupu. Vecumnieku iecirkǺa eksperimentǕlajos stǕdǭjumos 

iepriekġ bija auguġas ar H. annosum inficǛtas priedes. TurklǕt SomijǕ veiktajǕ pǛtǭjumǕ 

noskaidrots, ka analizǛtajǕs P. contorta audzǛs H. annosum pamatǕ izplatǭjies ar 

bazǭdijsporǕm.  

1. parauglaukumǕ konstatǛti 56,93 H. annosum genotipi uz hektǕru un salǭdzinot ar 

2010. gadu, genotipu skaits uz hektǕru ir pieaudzis par ~ 8. Tiek uzskatǭts, ka vienǕ hektǕrǕ 

stǕdǭtǕs 30 gadǭgǕs P.abies audzǛs atrodami 25 - 4800 H. annosum genotipu (Piri 1990. cit. 

pǛc Swedjemark, Stenlid 1993). Nelielais H. annosum genotipu skaits 1. parauglaukumǕ 

liecina par H. annosum izplatǭġanos sakǺu kontaktu ceǸǕ. KǕ jau minǛts, pavisam 

Vidusdaugavas meģsaimniecǭbas Vecumnieku iecirknǭ apsekotajos eksperimentǕlajos 

stǕdǭjumos tika izdalǭti 42 genotipi. No tiem 29 jeb 69 % iekǸauj vairǕk kǕ vienu ar H. 

annosum inficǛtu koku. TǕtad å 70% gadǭjumu sakǺu piepe izplatǭjusies sakǺu kontaktu ceǸǕ. 

IepriekġǛjos LVMI ĂSilavaò veiktajos pǛtǭjumos, apsekojot Latvijas izcelsmes prieģu 

brǭvapputes pǛcnǕcǛju stǕdǭjumus MPS "Kalsanava" teritorijǕ ierǭkotajos parauglaukumos, 

konstatǛts, ka 29 gadus vecǕ prieģu audzǛ H. annosum izraisǭtǕ infekcija 88% gadǭjumu 

izplatǭjusies sakǺu kontaktu ceǸǕ (Kenigsvalde, nepublicǛti dati).  

AtkǕrtoti apsekojot audzi, vismazǕk H. annosum inficǛto koku konstatǛti Pinus 

contorta var. latifolia Summit Lake proveniencei ï izdalǭts tikai viens H. annosum izolǕts. 
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Proveniencei Fort Nelson ï no 12 inficǛtiem kokiem izdalǭti 11 H. annosum izolǕti, savukǕrt 

Pink Mountain izdalǭti 16 izolǕti no 16 inficǛtiem kokiem. KopǛjais inficǛto koku skaits 2010. 

- 2012. gadǕ: Pink Mountain ï 99 inficǛti koki (95 izolǕti), Fort Nelson - 87 inficǛti koki (83 

izolǕti), Summit Lake ï 35 inficǛti koki (33 izolǕti). IegȊtie dati apstiprina proveninces 

Summit Lake lielǕku rezistenci, salǭdzinot ar Fort Nelson un Pink Mountain. 
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H. annosum genotipu robeģas  

3.2.1.1. attǛls. 1. parauglaukuma eksperimentǕlo stǕdǭjumu shǛma. Ar daģǕdǕm 

krǕsǕm atzǭmǛti atġǵirǭgi H. annosum genotipi. ƶ ï celms, no kura nav izdalǭts H. 

annosum; ǒ - kaltis koks. FN, PM, SL ï parcelǕ stǕdǭtas Fort Nelson, Pink Mountain, 

Summit Lake proveniences. 
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3.2.2.  H. annosum augǸǵermeǺu sastopamǭbas novǛrtǛjums 

2012. gadǕ 1. parauglaukumǕ tika ievǕkti 57 jaunie, jeb sporas veidojoġie un 42 vecie 

jeb sporas neveidojoġie, H. annosum augǸǵermeǺi. AugǸǵermeǺu laukums variǛja no 0,04 cm
2
 

ï 242,72 cm
2
. VidǛjais aktǭvi sporulǛjoġa augǸǵermeǺa laukums bija 10,04 cm

2
. VidǛjais uz 

viena koka konstatǛtais augǸǵermeǺu laukums - 65,7 cm
2
. AugǸǵermeǺi atrasti uz 14 kokiem, 

kas ir 48% no visiem 2012. gadǕ apsekotajiem inficǛtajiem kokiem un 0,65% no visǕm audzǛ 

esoġajǕm P. contorta. 2010. un 2012. gadǕ uzskaitǭti 110 jeb 4,6 % inficǛti koki, kuriem 

konstatǛti augǸǵermeǺi (3.2.2.1. tabula). Redfern (1982) noskaidrojis, ka P. contorta koksnǛ, 

salǭdzinot ar P. sylvestris, bazǭdǭjsporas dǭgst labǕk. Jaunu augǸǵermeǺu veidoġanǕs palielina 

bazǭdijsporu koncentrǕciju gaisǕ, kas ir viens no faktoriem, kas nodroġina jaunu infekcijas 

centru veidoġanos. 

3.2.2.1. tabula. AugǸǵermeǺu sastopamǭba daģǕdǕm P. contorta proveniencǛm 

2010. un 2012. gadǕ 

Provenience InficǛto koku skaits  Koku skaits, kuriem 

konstatǛti augǸǵermeǺi 

KopǛjais augǸǵermeǺu 

laukums, 

Ñ0,005 cm2  

 2010.gads 2012.gads 2010.gads 2012.gads 2010.gads 2012.gads 

Summit Lake 34 1 20 0 789,1 0 

Fort Nelson 75 12 37 5 3486,2 440,4 

Pink Mountain 83 16 39 9 4579,2 479,5 

Proveniences Pink Mountain gan 2010., gan 2012. gadǕ raksturoja vislielǕkais koku 

skaits, kuriem konstatǛti augǸǵermeǺi, kǕ arǭ lielǕkais kopǛjais augǸǵermeǺu laukums. 

Proveniencei Pink Mountain 2012. gadǕ konstatǛts arǭ lielǕkais augǸǵermeǺu veidoġanǕs 

potenciǕls ï 56% no inficǛtajiem kokiem veido augǸǵermeǺus. SavukǕrt proveniencei Summit 

Lake 2012. gadǕ netika konstatǛti H. annosum augǸǵermeǺi.  

3.2.3. P. contorta eksperimentǕlais stǕdǭjums ZiemeǸkurzemes meģsaimniecǭbǕ, Usmas 

iecirknǭ 

Metodika un daǸa rezultǕtu aprakstǭti 2012. gada starpatskaitǛ. Desmit inficǛtie koki 

pǕrstǕv provenienci Summit Lake, trǭs - Pink Mountain. IegȊtas 13 tǭrkultȊras. 

Izdalǭtie genotipi pieder Heterobasidion annosum s.s. AudzǛ konstatǛti 5 nelieli 

genotipi (3.2.3.1. attǛls), no kuriem lielǕkais iekǸǕva 4 kokus. Infekcijas avots tikai 1 
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gadǭjumǕ iekǸǕva vairǕk kǕ vienu provenienci. TǕ kǕ inficǛtie koki lokalizǛti vienkopus blakus 

inficǛtai P.sylvestris audzei, tad infekcijas avots varǛtu bȊt inficǛtas P.sylvestris. Tika 

novǛrots, ka palielinǕts inficǛto koku ǭpatsvars ir audzes malǕ - ceǸu tuvumǕ, iemesls varǛtu 

bȊt arǭ grǕvju malu tǭrǭġana pavasara, vasaras sezonǕ, kad, nopǸaujot sǭko dimensiju lapu 

kokus, tiek bojǕta stǕdǭto skujkoku miza celma augstumǕ. 

 

 H. annosum genotipu robeģas. 

3.2.3.1.attǛls. parauglaukuma eksperimentǕlo stǕdǭjumu shǛma. Ar daģǕdǕm 

krǕsǕm atzǭmǛti atġǵirǭgi H. annosum genotipi. FN, PM, SL ï parcelǕ stǕdǭtas Fort 

Nelson, Pink Mountain, Summit Lake proveniences. 

3.3.  SecinǕjumi 

1. P. contorta stǕdǭjumos Vidusdaugavas meģsaimniecǭbǕ inficǛtǭba 2 gadu laikǕ 

pieaugusi no 7,93% lǭdz 9,1% (2010. gadǕ 192 ar H.annosum inficǛtas P. contorta, 

2012. gadǕ 211 ar H.annosum inficǛtas P. contorta). 

2. Vidusdaugavas meģsaimniecǭbǕ ierǭkotajǕ parauglaukumǕ divdesmit divi 2012. gadǕ 

iegȊtie H.annosum izolǕti (79%) iekǸaujas kǕdǕ no 2010. gadǕ konstatǛtajiem H. 

annosum genotipiem, 6 iegȊtie izolǕti veido jaunus, atġǵirǭgus genotipus. KopǛjais H. 

annosum genotipu skaits 2012. gadǕ ï 42 un to robeģas variǛ no 1-31 m. LielǕkais 

genotips iekǸauj 34 kokus. 

3. Vidusdaugavas meģsaimniecǭbǕ ierǭkotajǕ parauglaukumǕ Pinus contorta var. latifolia 

provenienci Summit Lake raksturo lielǕkas rezistences spǛjas pret H. annosum 

izraisǭto sakǺu trupi (mazǕks inficǛto koku skaits 2010. un 2012. gadǕ), salǭdzinot ar 

proveniencǛm Pink Mountain un Fort Nelson. 
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4. ZiemeǸkurzemes meģsaimniecǭbǕ lauksaimniecǭbas zemǛs stǕdǭtajǕ P.contorta audzǛ 

novǛrota zema inficǛtǭba ar H.annosum s.l. - tikai 0,5% no audzǛ apsekotajiem 

kokiem; konstatǛti 5 nelieli genotipi, lielǕkais no tiem iekǸauj 4 kokus. 
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4. H. ANNOSUM S.L. MICǚLIJA AUGĠANAS ǔTRUMA 

NOVǚRTǚJUMS PǚC BAZǬDIJSPORU (S UN P 

GRUPA) UN KONǬDIJSPORU INFEKCIJAS  

4.1.  Metodika 

EksperimentǕlajos parastǕs priedes (Pinus sylvestris) un klinġkalnu priedes (Pinus 

contorta) stǕdǭjumos. ZiemeǸkurzemes meģsaimniecǭbas Usmas iecirknǭ nozǕǥǛtas divas 

parastǕs priedes un 2 klinġkalnu priedes, kas sazǕǥǛtas 3 metru garos nogrieģǺos un nogǕdǕtas 

uz eksperimenta ierǭkoġanas vietu Meģa pǛtǭġanas stacijas Kalsnavas meģu novadǕ. 

Eksperiments ierǭkots 2012. gada 28. augustǕ. 

Koksnes nogrieģǺi sazǕǥǛti 20 ï 30 cm lielos bluǵǭġos, uz kuru virsmas iestrǕdǕtas 6 

bedrǭtes 1,5 cm diametrǕ. KatrǕ bedrǭtǛ ar automǕtiskǕs pipetes palǭdzǭbu iepilinǕti 400 

mikrolitri atbilstoġǕs H. annosum s.l. vai Phlebiopsis gigantea sporu suspensijas. 

EksperimentǕ izmantoti trǭs H. annosum s.l. izolǕti: Ha(S), kas izdalǭts no Picea abies 

koksnes, Ha(P) (izdalǭts no P. sylvestris koksnes) un Ha(P1), kas iegȊts no P. contorta 

koksnes. H. annosum s.l. konǭdijsporu suspensijas ar sporu koncentrǕciju 500 sporas mililitrǕ 

sagatavotas laboratorijǕ tajǕ paġǕ dienǕ pirms eksperimenta ierǭkoġanas. Katram 

H. annosum s.l. izolǕtam bija 16 atkǕrtojumi ï 8 P. sylvestris un 8 P. contorta koksnǛ). 

P. gigantea izolǕtu attǭstǭba tiks analizǛta turpmǕkajǕ darbǕ cita eksperimenta ietvaros. 

PǛc suspensijas iepilinǕġanas bluǵǭġi novietoti nojumǛ un regulǕri laistǭti, lai nenotiktu 

koksnes pǕrmǛrǭga izģȊġana. Bluǵǭġi inkubǛti lauka apstǕkǸos 3 nedǛǸas. PǛc inkubǕcijas no 

katra bluǵǭġa nozǕǥǛtas 4 (biezums 2 ï 3 cm) ripas, kas nogǕdǕtas tǕlǕkai analǭzei laboratorijǕ. 

LaboratorijǕ ripas nomizotas, nomazgǕtas un ievietotas polietilǛna maisos, kas tǕlǕk novietoti 

kastǛ, atstǕjot maisa galu brǭvi vaǸǕ, tǕdǛjǕdi nodroġinot gaisa cirkulǕciju. PǛc 5 ï 7 dienǕm 

veikta ripu apskate izmantojot stereomikroskopu, lai novǛrtǛtu Heterobasidion spp. 

konǭdijnesǛju sastopamǭbu uz koksnes virsmas. 

PǛc pǕrbaudes atzǭmǛts H. annosum s.l. izolǕtu aizǺemtais laukums un, izmǛrot ripas 

biezumu, aprǛǵinǕts izolǕta ieaugġanas dziǸums (augġanas Ǖtrums). 
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4.2.  RezultǕti 

NovǛrtǛjot konǭdijsporu attǭstǭbu, secinǕts, ka Heterobasidion annosum P grupas 

izolǕti Ha (P) un Ha (P1) uzrǕda lielǕku augġanas Ǖtrumu P. contorta koksnǛ (attiecǭgi: 

1,40Ñ0,24 mm/dienǕ un 1,47Ñ0,32 mm/dienǕ) salǭdzinot ar H. annosum S grupas izolǕtu Ha 

(S) ï 1,13Ñ0,05 mm/dienǕ (4.2.1. attǛls).  
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4.2.1. attǛls. Heterobasidion spp. vidǛjais augġanas Ǖtrums P. sylvestris un P. 

contorta koksnǛ. 

VislielǕko augġanas Ǖtrumu P. contorta koksnǛ uzrǕda H. annosum izolǕts Ha (P1), ġis 

ir arǭ izolǕts, kas iegȊts no P. contorta koksnes. Ġie rezultǕti liecina par P grupas izolǕtu spǛju 

adaptǛties konkrǛtajam saimniekaugam. SavukǕrt novǛrtǛjot augġanas Ǖtrumus P. sylvestris 

koksnǛ konstatǛts, ka vislabǕk attǭstǭjies H. annosum izolǕts Ha (S) (1,43Ñ0,18 mm/dienǕ), 

neskatoties uz to, ka teorǛtiski labǕk pielǕgotiem attǭstǭbai P. sylvestris un P. contorta koksnǛ 

vajadzǛtu bȊt P grupas izolǕtiem, salǭdzinot ar S grupas izolǕtu, kas iegȊts no egles koksnes. 

SomijǕ veiktajos pǛtǭjumos atzǭmǛts, ka jaunǕs P. contorta (vecums 8 ï 14 gadi) ir 

uzǺǛmǭgǕkas pret H. parviporum (S grupa) salǭdzinǕjumǕ ar P. sylvestris (Piri, 1996). 

Atġǵirǭbas ar mȊsu iegȊtajiem rezultǕtiem varǛtu bȊt skaidrojamas ar to, ka SomijǕ veiktajǕ 

pǛtǭjumǕ novǛrtǛta H. annosum s.l. micǛlija veǥetatǭvǕ izplatǭġanǕs inficǛjot veselo koku 

saknes. TomǛr domǕjams, ka atġǵirǭbas nosaka augtene ï stǕdǭjumi veikti bijuġajǕ 

kokaudzǛtavas teritorijǕ ï tǕtad augsnǛ ir daudz barǭbas vielu, kas, protams, ietekmǛ koksnes 

struktȊru un arǭ micǛlija attǭstǭbu. 
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VislielǕko laukumu P. sylvestris un P. contorta koksnǛ aizǺǛmis izolǕts Ha (P) ï 

attiecǭgi 7,84Ñ1,73% un 4,27Ñ1,06% (4.2.2. attǛls).  
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4.2.2. attǛls. Heterobasidion spp. vidǛji aizǺemtais laukums P. sylvestris un P. 

contorta koksnǛ 3 cm dziǸumǕ. 

TomǛr aizǺemtais laukums katrǕ no analizǛtajǕm koku sugǕm starp izmantotajiem 

izolǕtiem bȊtiski neatġǵiras. H. annosum izolǕtu Ha (S) un Ha (P) aizǺemtais laukums P. 

sylvestris koksnǛ ir bȊtiski lielǕks, salǭdzinot ar P. contorta koksni (p<0,05). 

P grupas izolǕti (Ha (P) un Ha (P1)) uzrǕda lielǕku augġanas Ǖtrumu P. contorta 

koksnǛ, savukǕrt lielǕko uz virsmas aizǺemto laukumu P. sylvestris koksnǛ. Ġis rezultǕts ir 

interesants ar to, ka izolǕts Ha(P1) P. contorta koksnǛ uzrǕda vismazǕko aizǺemto laukumu, 

lai gan augġanas Ǖtruma ziǺǕ ġis izolǕts uzrǕdǭjis visaugstǕko vǛrtǭbu: 1,47Ñ 0,32 mm/dienǕ.  

Salǭdzinot ġajǕ projekta etapǕ iegȊtos rezultǕtus par H. annosum s.l. micǛlija attǭstǭbu 

no konǭdijsporǕm ar iepriekġǛjǕ gadǕ analizǛto H. annosum s.l. micǛlija attǭstǭbu no 

bazǭdijsporǕm P. sylvestris un P. contorta koksnǛ (rezultǕti iegȊti projekta 1. etapǕ 2011. 

gadǕ) var secinǕt, ka abos gadǭjumos gan S grupas, gan P grupas H. annosum s.l. micǛlijs 

lielǕko virsmas laukumu 3 cm dziǸumǕ aizǺǛmis P. sylvestris koksnǛ. SavukǕrt dziǸǕk koksnǛ 

(novǛrtǛjot bazǭdijsporu infekciju) H. annosum s.l. micǛlija aizǺemtais laukums bijis lielǕks 

tieġi P. contorta koksnǛ (10,92 3,70% S grupas izolǕtam un 1,89 0,66% P grupas izolǕtam), 

salǭdzinot ar P. sylvestris (attiecǭgi 5,892,32% S grupas izolǕtam un 0,65 0,36% P grupas 

izolǕtam) (1.3.pielikums). TomǛr konstatǛtǕs atġǵirǭbas starp S un P grupu aizǺemto laukumu 

katrǕ konkrǛtajǕ koku sugǕ nav statistiski bȊtiskas pie Ŭ=0,05. 
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IegȊtie rezultǕti parǕda to, ka H. annosum s.l. augġanas Ǖtrums (gan micǛlija attǭstǭba 

no konǭdijsporǕm, gan bazǭdijsporǕm) vertikǕlǕ virzienǕ P. contorta koksnǛ ir lielǕks, 

salǭdzinot ar P. sylvestris koksni.  

2012. gada starpatskaitǛ ĂSakǺu trupes ierobeģojoġo faktoru izpǛteò analizǛtajos P. 

sylvestris un P. contorta eksperimentǕlajos stǕdǭjumos, kur noteikta H. annosum s.l. genotipu 

izplatǭba, tika izvǛrtǛta abu sugu uzǺǛmǭba pret H. annosum s.l. IegȊtie dati liecinǕja, ka P. 

sylvestris ir mazǕk uzǺǛmǭga pret H. annosum s.l., salǭdzinot ar P. contorta. Ġie iegȊtie 

rezultǕti eksperimentǕlajos stǕdǭjumos par H. annosum s.l. veǥetatǭvǕ micǛlija izplatǭbu 

saskan ar rezultǕtiem, kas iegȊti analizǛjot H. annosum s.l. micǛlija attǭstǭbu no bazǭdijsporǕm 

un konǭdijsporǕm, ja kǕ svarǭgǕkais rǕdǭtǕjs sekmǭgǕkai Heterobasidion spp. izplatǭbai koksnǛ 

tiek Ǻemts tieġi augġanas Ǖtrums koksnǛ vertikǕlǕ virzienǕ ï H. annosum s.l. infekcija spǛj 

ǕtrǕk izplatǭties no koka uz koku caur sakǺu kontaktiem. 

4.3. SecinǕjumi 

H. annosum s.l. augġanas Ǖtrums (gan micǛlija attǭstǭba no konǭdijsporǕm, gan 

bazǭdijsporǕm) vertikǕlǕ virzienǕ P. contorta koksnǛ ir lielǕks, salǭdzinot ar P. sylvestris 

koksni, savukǕrt aizǺemtais virsmas laukums ir lielǕks P. sylvestris koksnǛ.  



 

79 

 

5. MAZO DIMENSIJU CELMU  UZǹǚMǬBA PRET H. 

ANNOSUM S.L. BAZǬDIJSPORU INFEKCIJU  

5.1. Metodika 

Lai izvǛrtǛtu maza diametra skujkoku celmu nozǭmi H. annosum s.l. izplatǭbǕ, Meģa 

pǛtǭġanas stacijas Kalsnavas meģu novadǕ 2012. gada rudenǭ 2-3 mǛneġus pǛc koku 

nozǕǥǛġanas apsekotas divas egǸu un ļetras prieģu jaunaudzes (5.1.1. tabula).  

 

5.1.1. tabula. 2012. gada rudenǭ apsekoto jaunaudģu raksturojums. 

ApzǭmǛjums KvartǕls Nogabals Platǭba, ha Vecums, 

gadi 

Audzes sastǕva 

formula  

P2012 193 1 1,9 14 10P 

P2012a 193 3 1,8 14 10P 

E2012 201 2 2,5 53 7E3B39+E53 

P2012b 22 8 2,3 19 10P 

E2012a 204 2 0,7  5E3P2B75 

P2012c 175 1 2,6 15 10P 

P2008* 179 1,11 4,7 15 10P 

AudzǛ P2008 veikta atkǕrtota paraugu ievǕkġana 4 gadus pǛc koku nozǕǥǛġanas. 

MinǛtajǕ audzǛ H. annosum s.l. sastopamǭba pirmo reizi pǕrbaudǭta 2010. gada rudenǭ, 

atkǕrtoti 2011. gada rudenǭ.  

IzvǛlǛtajǕs audzǛs no celmiem nozǕǥǛtas divas virsǛjǕs ripas (biezums trǭs centimetri). 

NozǕǥǛto celmu diametrs bija 1,5 ï 12,65 cm. Visas celmu virsǛjǕs ripas tika aizmestas, un 

apakġǛjǕs ripas nogǕdǕtas LVMI ĂSilavaò. Celmi un atbilstoġǕs ripas tika numurǛtas. Ripas 

tika laboratorijǕ nomizotas un nomazgǕtas zem tekoġa Ȋdens. PǛc tam ievietotas daǸǛji 

atvǛrtos polietilǛna maisiǺos un inkubǛtas 7 dienas istabas temperatȊrǕ. PǛc inkubǕcijas ripas 

analizǛtas, izmantojot stereomikroskopu LEICA MZ 16 ar 25 reiģu palielinǕjumu. Uz katras 

ripas tika novietots un nostiprinǕts plastikǕta reģǥis. Ja reģǥa rȊtiǺǕ tika konstatǛts kaut viens 

H. annosum s.l. konǭdijnesǛjs, tǕ tika atzǭmǛta uz ripas virsmas ar Ȋdensizturǭgas krǕsas 

marǵieri. Par kopǛjo ar H. annosum s.l. inficǛto laukumu uz vienas ripas tika uzskatǭta visu 

atzǭmǛto rȊtiǺu laukumu summa (vienas rȊtiǺas laukums bija 0.49 cm
2
). Relatǭvais inficǛtais 

laukums bija H. annosum s.l. inficǛtǕ laukuma un kopǛjǕ ripas virsmas laukuma dalǭjums, kas 
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izteikts procentos. Ja uz ripas bija atzǭmǛts kaut viens punkts, tǕ tika uzskatǭta par inficǛtu. 

InficǛtǭba tika izteikta procentos kǕ visu inficǛto ripu skaita un kopǛjǕ ripu skaita dalǭjums. 

5.2. RezultǕti 

No 554 ievǕktajǕm skujkoku ripǕm (analizǛtas audzes, kuras zǕǥǛtas 2012. gada 

vasarǕ) 96 jeb 17,3% bija inficǛtas ar H. annosum s.l. No ievǕktajǕm 394 prieģu ripǕm 

inficǛtas bija 53 (13,6%), bet no 160 egǸu ï 43 (26,9%). Lǭdzǭga tendence, ka prieģu celmos 

sakǺu piepes izraisǭtǕ infekcija attǭstǭjusies salǭdzinoġi mazǕk kǕ egǸu celmos, novǛrota arǭ 

analizǛjot 2010., 2011. gadǕ iegȊtos datus, respektǭvi, inficǛtas bija 13,5% analizǛto prieģu 

ripas un 19,4% egǸu ripas (2011. gada atskaite òSakǺu trupes izplatǭbu ierobeģojoġo faktoru 

izpǛteò). 

2012. gadǕ ierǭkotajǕs un apsekotajǕs audzǛs konstatǛts, ka audģu inficǛtǭba (H. 

annosum s.l. bazǭdijsporu infekcija) svǕrstǕs no 5 ï 40 %. Salǭdzinoġi zemǕka inficǛtǭba 

novǛrota audzǛs P2012c un P2012b, inficǛti attiecǭgi 5% un 6% no audzǛ atstǕtajiem prieģu 

celmiem. SavukǕrt audzǛ E2012a konstatǛts, ka 40% no atstǕtajiem veselajiem egǸu celmiem 

pǛc koku nozǕǥǛġanas inficǛjuġies ar sakǺu piepes bazǭdijsporǕm.  

InficǛtais laukums uz vienas ripas daģǕdǕs audzǛs svǕrstǕs no 0,8 ï 66%. MazǕkais H. 

annosum s.l. vidǛji aizǺemtais laukums (no visǕm inficǛtajǕm ripǕm katrǕ parauglaukumǕ) 

konstatǛts audzǛ P2012c ï 2%, turpretǭ lielǕkais audzǛ P2012b - 16% (5.2.1. tabula). 

5.2.1. tabula. 2012. gadǕ atkǕrtoti zǕǥǛto audģu inficǛtǭba ar H. annosum s.l. 

ApzǭmǛjums 
AnalizǛto 

ripu skaits 

InficǛto ripu 

ǭpatsvars, % 

H. annosum s.l. 

aizǺemtais laukums uz 

vienas ripas, % 

VidǛjais H. annosum s.l. 

aizǺemtais laukums no visǕm 

inficǛtajǕm ripǕm, % 

P2012 100 31 0,8 - 45 15 

P2012a 99 11 0,8 - 66 15 

E2012 100 19 0,8 ï 31,18 6,8 

P2012b 95 6 0,8 - 49 16 

E2012a 60 40 2,6-50,3 13 

P2012c 100 5 0,8 ï 3,7% 2 

2012. gadǕ atkǕrtoti apsekotajǕ audzǛ P2008 konstatǛtas 35 ar H. annosum s.l. 

inficǛtas ripas no 100 ievǕktajǕm (35%). InficǛtǭba ġajǕ audzǛ, salǭdzinot ar 2010. gadu bija 

par 2% mazǕka. Tas sakrǭt ar citos pǛtǭjumos secinǕto, ka H. annosum s.l. izdzǭvoġanas 

iespǛjas samazinǕs ilgstoġǕ laika posmǕ (Greig, Pratt, 1976 cit. pǛc Piri, 1996), un H. 

annosum s.l. bojǕeja var bȊt novǛrojama divu gadu laikǕ pǛc koka nocirġanas (Risbeth, 1957). 
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SavukǕrt vǕcu zinǕtnieki noskaidrojuġi, ka 200 dienas pǛc koka nocirġanas, H. annosum s.l. 

infekcija saglabǕjas tikai 20% no sǕkotnǛji inficǛtajiem celmiem (Dimitri u. a., 1971). H. 

annosum s.l. micǛlija attǭstǭbu celmǕ varǛtu kavǛt arǭ konkurǛjoġo sǛǺu klǕtbȊtne (Morrison 

and Johnson, 1978; Piri, 2003).  

TurpmǕkajǕ darbǕ paredzǛts apsekot 2008., 2009., 2010. un 2011. gadǕ ierǭkotos 

parauglaukumus, kǕ arǭ veikt atkǕrtotu paraugu ievǕkġanu 2012. gadǕ ierǭkotajos 

parauglaukumos, lai noskaidrotu H. annosum s.l. micǛlija attǭstǭbas dinamiku mazo dimensiju 

egǸu un prieģu celmos. 

5.3. SecinǕjumi 

Mazo dimensiju prieģu celmos sakǺu piepes izraisǭtǕ infekcija attǭstǭjusies salǭdzinoġi 

mazǕk (inficǛti 13,6%) kǕ egǸu celmos (inficǛti 26,9%). IegȊtie rezultǕti sakrǭt ar 2010. un 

2011. gadǕ konstatǛto.  
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6. SAKǹU PIEPES HETEROBASIDION ANNOSUM S.L. 

AUGǷǴERMEǹU ATTǬSTǬBAS DINAMIKA UZ 

LIELU DIMENSIJU MEĢIZSTRǔDES ATLIEKǔM 

6.1. Metodika 

2009. gada augustǕ ZinǕtnisko meģu Kalsnavas meģu novadǕ ierǭkots eksperiments, 

divos meģa tipos izvietojot ar H. annosum inficǛtas lielu dimensiju cirġanas atliekas. Tas 

veikts, lai analizǛtu H. annosum augǸǵermeǺu attǭstǭbas dinamiku uz trupǛjuġas egles koksnes. 

Darba mǛrǵis bija novǛrtǛt H. annosum augǸǵermeǺu attǭstǭbu ietekmǛjoġos faktorus 

uz lielu dimensiju meģizstrǕdes atliekǕm, kas inficǛtas ar sakǺu piepi. 

ZinǕtnisko meģu Kalsnavas meģu novadǕ 139. kv. 1. nog. (kokaudzes sastǕva formula: 

8E 2B 65 +P, Ma 65, nosusinǕta kȊdras augsne, platlapju kȊdrenis (Kp)) 2009. gadǕ tika 

nozǕǥǛti 40 trupǛjuġi koki un sadalǭti daģǕda izmǛra nogrieģǺos. 199 atliekas atstǕtas Kp meģa 

tipǕ, bet 39 atliekas pǕrvietotas uz 139. kv., 2. nog. (kokaudzes sastǕva formula: 7E 2B 1P 65 

+ La, Ap 65, minerǕlaugsne, damaksnis (Dm)). Lai analizǛtu augǸǵermeǺu attǭstǭbas dinamiku 

daģǕdos meģa tipos, izvǛlǛtas atliekas no kokiem ar lǭdzǭgu trupes intensitǕtes pakǕpi uz 

celma un trupes izplatǭbu kokǕ. Trupes intensitǕtes pakǕpe uz celma noteikta subjektǭvi, 

vizuǕli novǛrtǛjot celmu sadalǭġanǕs pakǕpi. PǛc trupes intensitǕtes pakǕpes uz celma, atliekas 

iedalǭtas trǭs grupǕs, Ǻemot vǛrǕ gan celma trupǛjuġǕs daǸas iekrǕsojumu un aizǺemto virsmas 

laukumu, gan struktȊru. PirmǕs trupes intensitǕtes pakǕpes celmiem koksnǛ konstatǛta tikai 

krǕsas maiǺa. OtrǕs trupes intensitǕtes pakǕpes celmiem trupǛjuġǕs daǸas aizǺemtais laukums 

ir tǕds pats vai lielǕks, konstatǛtas arǭ koksnes struktȊras izmaiǺas. TreġǕs trupes intensitǕtes 

pakǕpes celmiem trupe aizǺǛma gandrǭz visu celma laukumu un koksnes struktȊra bija pilnǭbǕ 

sagrauta. Katrs koks sazǕǥǛts daģǕda garuma nogrieģǺos. DaǸai no atliekǕm Kp meģa tipǕ 

veikti mizas bojǕjumi. AtkǕrtota H. annosum augǸǵermeǺu uzmǛrǭġana veikta laika posmǕ no 

2010. lǭdz 2012. gadam. VisǕm atliekǕm un celmiem 2011. un 2012. gada oktobrǭ vizuǕli, pǛc 

augǸǵermeǺu sastopamǭbas un rizomorfǕm, novǛrtǛta arǭ citu koksni kolonizǛjoġo sǛǺu sugu 

klǕtbȊtne. Darba metodika detalizǛti aprakstǭta 2010. gada 6. etapa atskaitǛ ĂSakǺu trupes 

uzraudzǭba un ierobeģoġana skujkoku meģosò.  
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6.2.  RezultǕti 

6.2.1. H. annosum augǸǵermeǺu attǭstǭba daģǕdos meģa tipos 

Datu analǭzǛ iekǸautas attiecǭgi 39 Dm un 40 atliekas Kp meģa tipǕ. AnalizǛjot 

augǸǵermeǺu attǭstǭbu, konstatǛts, ka 2012. gadǕ, salǭdzinot ar iepriekġǛjiem diviem gadiem, 

Dm meģa tipǕ uz atliekǕm izveidojuġies 1,3 reizes vairǕk jauno, aktǭvi sporulǛjoġo 

augǸǵermeǺu nekǕ Kp meģa tipǕ (laukums noteikts cm
2
 uz m

3
 koksnes) (6.2.1.1. attǛls). 

Salǭzinoġi, 2011. gadǕ Kp meģa tipǕ bija 1,2 reizes vairǕk jauno augǸǵermeǺu nekǕ Dm meģa 

tipǕ. Salǭdzinot ar iepriekġǛjiem gadiem, Dm meģa tipǕ 2012. gadǕ ir 1,1 reizi vairǕk jauno 

augǸǵermeǺu nekǕ 2011. un 5 reizes vairǕk augǸǵermeǺu nekǕ 2010. gadǕ. SavukǕrt Kp meģa 

tipǕ lielǕkais jauno sporulǛjoġo augǸǵermeǺu laukums ir bijis 2011. gadǕ jeb divus gadus pǛc 

trupǛjuġo atlieku atstǕġanas meģǕ attiecǭgi 414 cm
2
/m

3
 2010. gadǕ, 1242 cm

2
/m

3
 2011. gadǕ 

un 914 cm
2
/m

3
 2012. gadǕ.  

 

6.2.1.1. attǛls. AugǸǵermeǺu laukums (cm
2
) uz 1m

3
 atlieku tilpuma 2010., 2011. 

un 2012. gadǕ Dm un Kp meģa tipos. 

VǕcijǕ veiktǕ pǛtǭjumǕ (P. Sch¿tt un H. J. Schuck 1979) konstatǛts, ka uz vienu 

atliekas garuma metru pirmǕ gada laikǕ izveidojuġies vidǛji 91,1 cm
2
, otrajǕ ï 49,5 cm

2
 

augǸǵermeǺu, bet treġajǕ 96,0 cm
2
. VǕcu zinǕtnieku pǛtǭjums veikts uz akmeǺainǕm gala 
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morǛnas augsnǛm, turpretǭ mȊsu pǛtǭjums ï Dm un Kp meģa tipos uz minerǕlaugsnes un 

kȊdras augsnes. MȊsu iegȊtie dati liecina, ka Dm meģa tipǕ pirmajǕ gadǕ izveidojuġies vidǛji 

11,4 cm
2
 augǸǵermeǺu uz vienu atliekas garuma metru. OtrajǕ gadǕ uz atliekǕm Dm meģa tipǕ 

konstatǛti vidǛji 45,4 cm
2
 augǸǵermeǺu uz vienu atliekas garuma metru, kas sakrǭt ar jau 

minǛtǕ vǕcu zinǕtnieku eksperimenta rezultǕtiem. TreġajǕ gadǕ (2012. gadǕ) savukǕrt Dm 

meģa tipǕ konstatǛts 77,8 cm
2
 augǸǵermeǺu uz vienu atliekas garuma metru. Datu atġǵirǭbas 

iespǛjams skaidrojamas ar daģǕdo trupes intensitǕtes pakǕpi atliekǕm, kas izmantotas 

pǛtǭjumos. VǕcu autoru pǛtǭjumǕ tika izmantotas tikai tǕs atliekas, kuras atstǕtas meģǕ pǛc 

meģizstrǕdes darbu veikġanas. TǕs visticamǕk bija stipri trupǛjuġas. MȊsu pǛtǭjumǕ 

izmantotas atliekas no trupǛjuġǕm eglǛm lǭdz pat 8 m augstumam, tǕpǛc daǸǕ atlieku micǛlija 

attǭstǭba koksnǛ bija mazǕk intensǭva, kas, protams, varǛja ietekmǛt arǭ augǸǵermeǺu 

veidoġanos. 

Salǭdzinot jauno sporulǛjoġo augǸǵermeǺu virsmas laukumus uz 1m
3
 atliekas tilpuma 

pǛc trupes izplatǭbas augstuma kokǕ (6.2.1.2. attǛls), konstatǛts, ka Dm meģa tipǕ visǕs klasǛs, 

izǺemot tos kokus, kuriem trupe izplatǭjusies lǭdz 4,4m augstumam, palielinoties atlieku 

atstǕġanas ilgumam meģǕ, palielinǕs augǸǵermeǺu aizǺemtais laukums. AtliekǕm Kp meģa 

tipǕ savukǕrt lielǕkais jauno sporulǛjoġo augǸǵermeǺu daudzums ir bijis 2011. gadǕ.  

 

6.2.1.2. attǛls. AugǸǵermeǺu laukums (cm
2
) uz 1m

3
 atliekas tilpuma atkarǭbǕ no 

trupes izplatǭġanǕs augstuma stumbrǕ un meģa tipa. 

IzvǛrtǛjot iegȊtos datus var secinǕt, ka, neatkarǭgi no meģa tipa, augǸǵermeǺu laukums 

ir lielǕks tǕm atliekǕm, kuras reprezentǛ koks ar lielǕku trupes izplatǭbas augstumu stumbrǕ. 
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IzǺǛmums ir atliekas no kokiem, kuros trupǛjusǭ daǸa bijusi lǭdz 4,4 m augstumam. IespǛjams, 

ka ġiem kokiem stumbra apakġǛjǕ daǸa bijusi stipri trupǛjusi, tǕdǛǸ arǭ uz atliekǕm no ġiem 

kokiem veidojuġies vairǕk augǸǵermeǺu. 

Salǭdzinot augǸǵermeǺu veidoġanos uz atliekǕm, atkarǭbǕ no trupǛjuġǕs daǸas aizǺemtǕ 

laukuma (St) no atliekas ġǵǛrsgriezuma laukuma (S) (6.2.1.3. attǛls), konstatǛts, ka, 

palielinoties trupǛjuġǕs daǸas laukumam atliekǕ, palielinǕs arǭ jauno, aktǭvi sporulǛjoġo 

augǸǵermeǺu laukums. ĠǕda tendence novǛrota atliekǕm gan Kp, gan Dm meģa tipǕ.  

 

6.2.1.3. attǛls. AugǸǵermeǺu laukums (cm
2
) uz 1m

3
 atliekas tilpuma atkarǭbǕ no 

trupǛjuġǕs daǸas laukuma no atliekas ġǵǛrsgriezuma laukuma un meģa tipa. 

Neskatoties uz meģa tipu, kurǕ atliekas izvietotas, gan 2010., gan 2011., gan 2012. 

gadǕ lielǕkǕ daǸa augǸǵermeǺu izveidojuġies uz atlieku apakġǛjǕs daǸas: gan uz sǕnu virsmas, 

gan nogrieģǺa galu apakġpusǛ (6.2.1.4. attǛls). VisizteiktǕk tas ir uz atliekǕm Dm meģa tipǕ, 

turklǕt otrajǕ un treġajǕ gadǕ pǛc atlieku atstǕġanas meģǕ augǸǵermeǺu daudzums atlieku 

apakġpusǛ ir lielǕks nekǕ pirmajǕ gadǕ, attiecǭgi 84% 2010. un 93% 2011. un 2012. gadǕ. 

IegȊtie rezultǕti liecina, ka gan 2011., gan 2012. gadǕ augǸǵermeǺu izvietojuma attiecǭba uz 

atliekǕm nav mainǭjusies Dm meģa tipǕ, bet Kp meģa tipǕ 2012. gadǕ atliekas augġpusǛ ir 

31% augǸǵermeǺu, bet 2011. gadǕ 39%.  
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6.2.1.4. attǛls. AugǸǵermeǺu lokalizǕcija uz atliekas 2010., 2011. un 2012. gadǕ 

Dm un Kp meģa tipos. 

Kp un Dm meģa tipa parauglaukumi atġǵiras ne tikai pǛc augsnes tipa, bet arǭ pǛc 

veǥetǕcijas (6.2.1.5. attǛls). Kp, salǭdzinǕjumǕ ar Dm, ir bagǕtǭgǕka veǥetǕcija, kas nodroġina 

apǛnojumu un konstantǕku mitruma reģǭmu arǭ atliekǕs. IespǛjams, ka ġǭ iemesla dǛǸ Kp meģa 

tipǕ vairǕk augǸǵermeǺu lokalizǛti atlieku augġpusǛ nekǕ Dm meģa tipǕ ï attiecǭgi trijos gados 

vidǛji 32% Kp meģa tipǕ un 10% augǸǵermeǺu Dm meģa tipǕ. 

 

a) 

 

b) 

6.2.1.5. attǛls. Atlieku izvietojums Dm (a) un Kp (b) meģa tipos. 
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Salǭdzinot augǸǵermeǺu izvietojumu uz atliekas sǕnu virsmas un uz zǕǥǛjuma virsmas 

(6.2.1.6. attǛls), konstatǛts, ka, palielinoties atlieku inkubǕcijas ilgumam meģǕ, palielinǕs 

augǸǵermeǺu daudzums uz atlieku sǕnu virsmas. Ǭpaġi izteikts tas ir atliekǕm Dm meģa tipǕ. 

MinǛtajǕ meģa tipǕ 2010. gadǕ uz atlieku sǕnu virsmas bija lokalizǛti tikai 12% augǸǵermeǺu, 

bet 2012. gadǕ 57%. Kp meģa tipǕ augǸǵermeǺu daudzums divu gadu laikǕ palielinǕjies no 

10% lǭdz 23%. Dm meģa tipǕ laikǕ no 2010. lǭdz 2012. gadam uz atlieku sǕnu virsmas 

lokalizǛti vidǛji 38% augǸǵermeǺu, bet uz zǕǥǛjuma virsmas vidǛji 62% augǸǵermeǺu. 

SavukǕrt Kp meģa tipǕ analizǛtajǕ laika posmǕ un sǕnu un zǕǥǛjuma virsmas sastopami vidǛji 

attiecǭgi 19% un 81% H. annosum augǸǵermeǺu. 

 

6.2.1.6. attǛls. AugǸǵermeǺu izvietojums uz atlieku sǕnu virsmas un zǕǥǛjuma 

virsmas 2010., 2011. un 2012. gadǕ Dm un Kp meģa tipos. 

Salǭdzinot augǸǵermeǺu lokalizǕciju uz atliekǕm daģǕdos meģa tipos, konstatǛts, ka 

Dm meģa tipǕ lielǕkǕ daǸa augǸǵermeǺu lokalizǛti uz atlieku sǕnu virsmas salǭdzinǕjumǕ ar 

Kp meģa tipu. Veicot mǛrǭjumus arǭ novǛrots, ka ġajǕ meģa tipǕ atliekas ir mazǕk iespiestas 

zemǛ nekǕ Kp meģa tipǕ, kas varǛtu bȊt par iemeslu atġǵirǭbǕm starp ġiem parauglaukumiem. 

Arǭ literatȊras avotos minǛts, ka augǸǵermeǺi galvenokǕrt veidojas atlieku apakġpusǛ, bet ja 

kontakts starp zemsedzi un atlieku ir cieġs, augǸǵermeǺu veidoġanǕs tur ir apgrȊtinǕta (M¿ller 

et al. 2007). 
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6.2.2. H. annosum augǸǵermeǺu veidoġanǕs atkarǭbǕ no mizas bojǕjumiem 

Lai novǛrtǛtu mizas bojǕjumu ietekmi uz augǸǵermeǺu attǭstǭbu, izmantotas 16 atliekas 

ar un 20 atliekas bez mizas bojǕjumiem, kas izvietotas Kp meģa tipǕ (6.2.2.1. attǛls). 

KonstatǛts, ka uz atliekǕm, neskatoties uz to, ir vai nav mizas bojǕjumi, vislielǕkais jauno, 

sporulǛjoġo augǸǵermeǺu laukums bijis 2011. gadǕ jeb divus gadus pǛc atlieku atstǕġanas 

meģǕ.  

              

   a)       b) 

6.2.2.1. attǛls. Atliekas Kp meģa tipǕ ar mizas bojǕjumiem 2010. (a) un 2011. (b) 

gadǕ. 

Uz atliekǕm ar mizas bojǕjumiem trǭs gadu laikǕ veidojuġies vidǛji 1,7 reizes vairǕk 

jauno augǸǵermeǺu nekǕ uz atliekǕm bez mizas bojǕjumiem. Salǭdzinot pa gadiem, 2010. 

gadǕ augǸǵermeǺi uz atliekǕm ar mizas bojǕjumiem veidojuġies 2,1 reizi, 2011. gadǕ 1,8 

reizes, bet 2012. gadǕ ï 1,3 reizes vairǕk nekǕ uz atliekǕm bez mizas bojǕjumiem (6.2.2.2. 

attǛls). 
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6.2.2.2. attǛls. AugǸǵermeǺu laukums (cm
2
) uz m

3
 koksnes uz atliekǕm ar un bez 

mizas bojǕjumiem. 

AnalizǛtajǕm atliekǕm ar un bez mizas bojǕjumiem, palielinoties trupǛjuġǕs daǸas 

aizǺemtajam laukumam, palielinǕs arǭ augǸǵermeǺu laukums cm
2
 uz m

3
 atliekas tilpuma 

(6.2.2.3. attǛls). VislielǕkais sakǺu piepes augǸǵermeǺu laukums 2011. gadǕ konstatǛts uz 

atliekǕm, kurǕm trupǛjuġǕs daǸas laukums ir Ó80% no atliekas ġǵǛrsgriezuma laukuma. 

AtliekǕm bez mizas bojǕjumiem 2011. gadǕ vairǕk augǸǵermeǺu veidojuġies, ja trupǛjuġǕs 

daǸas laukums sastǕda 70 lǭdz 79,9% no atliekas ġǵǛrsgriezuma laukuma, bet 2012. gadǕ ï ja 

atliekǕm trupǛjuġǕs daǸas laukums pǕrsniedz 80%. TomǛr, neskatoties uz to, vai atliekǕm ir 

mizas bojǕjumi vai nǛ, novǛrota tendence, ka, palielinoties trupǛjuġǕs daǸas laukumam no 

atliekas ġǵǛrsgriezuma laukuma, palielinǕs jauno, aktǭvi sporulǛjoġo augǸǵermeǺu laukums. 
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6.2.2.3. attǛls. AugǸǵermeǺu laukums (cm
2
) uz 1m

3
 atliekas tilpuma atkarǭbǕ no 

trupǛjuġǕs daǸas aizǺemtǕ ġǵǛrsgriezuma laukuma atliekǕm ar un bez mizas 

bojǕjumiem. 

NovǛrtǛjot atliekas ar un bez mizas bojǕjumiem pǛc tǕ, kur lokalizǛti augǸǵermeǺi, 

konstatǛts, ka atliekǕm ar mizas bojǕjumiem salǭdzinoġi lielǕks daudzums augǸǵermeǺu 

izveidojuġies uz sǕnu virsmas, salǭdzinǕjumǕ ar atliekǕm bez mizas bojǕjumiem (6.2.2.4. 

attǛls). Ġǭm atliekǕm 2010. gadǕ 31% augǸǵermeǺu lokalizǛti uz atlieku sǕnu virsmas, 2011. 

gadǕ 66%, bet 2012. gadǕ ï 55% augǸǵermeǺu. AtliekǕm bez mizas bojǕjumiem savukǕrt 

vairǕk augǸǵermeǺu lokalizǛts uz zǕǥǛjuma virsmas, neatkarǭgi no tǕ, cik ilgi atliekas atrodas 

meģǕ. Laika posmǕ no 2010. lǭdz 2012. gadam uz zǕǥǛjuma virsmas atliekǕm bez mizas 

bojǕjumiem veidojuġies attiecǭgi 95%, 57% un 68% augǸǵermeǺu. 
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6.2.2.4. attǛls. AugǸǵermeǺu daudzums uz sǕnu un zǕǥǛjuma virsmǕm atliekǕm 

ar un bez mizas bojǕjumiem. 

IespǛjams, ka lielais augǸǵermeǺu daudzums uz sǕnu virsmas atliekǕm ar mizas 

bojǕjumiem saistǭts ar to, ka gadǭjumos, kad miza ir atdalǭjusies, sǛne ǕtrǕk veido 

augǸǵermeǺus. Arǭ mizas padziǸinǕjumi bojǕjumu vietǕs, kurǕs uzkrǕjas mitrums, sekmǛ 

augǸǵermeǺu attǭstǭbu. Arǭ uz meģǕ atstǕtǕm izgǕztǕm, trupǛjuġǕm eglǛm pǛc 7 gadiem H. 

annosum augǸǵermeǺi atrasti uz egles stumbra daǸas, no kuras pilnǭgi atdalǭjusies miza 

(T. Gaitnieks, nepubl. dati). 

Salǭdzinot augǸǵermeǺu attǭstǭbu atliekas augġpusǛ un apakġpusǛ (6.2.2.5. attǛls), nav 

konstatǛtas atġǵirǭbas starp atliekǕm ar vai bez mizas bojǕjumiem. TǕpat nav konstatǛtas 

bȊtiskas atġǵirǭbas pǛc atlieku atraġanǕs ilguma meģǕ. ApmǛram 30% augǸǵermeǺu lokalizǛti 

atliekas augġpusǛ, izǺemot 2011. gadǕ uzmǛrǭtos augǸǵermeǺus atliekǕm ar mizas 

bojǕjumiem.  

MȊsu iegȊtie dati liecina, ka abos analizǛtajos meģa tipos ar H. annosum inficǛtas lielu 

dimensiju egles meģizstrǕdes atliekas veicina sakǺu piepes augǸǵermeǺu veidoġanos. Lai 

samazinǕtu H. annosum izdalǭto bazǭdijsporu daudzumu veǥetǕcijas perioda laikǕ, nav 

pieǸaujama trupǛjuġas egles koksnes atstǕġana meģǕ. 
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6.2.2.5. attǛls. AugǸǵermeǺu lokalizǕcija uz atliekas augġǛjǕs un apakġǛjǕs daǸas 

atkarǭbǕ no mizas bojǕjumiem. 

LVMI ĂSilavaò lǭdzġinǛjos pǛtǭjumos noskaidrots, ka ar H. annosum inficǛtu sakǺu 

pǕrzǕǥǛġana Kp meģa tipǕ veicina sǛnes augǸǵermeǺu attǭstǭbu zǕǥǛjumu vietǕs. Lǭdzǭgi 

rezultǕti iegȊti arǭ novǛrtǛjot augǸǵermeǺu sastopamǭbu uz sazǕǥǛtiem trupǛjuġas egles 

stumbriem bijuġajǕs lauksaimniecǭbas zemǛs. (T. Gaitnieks, nepubl. dati). KrievijǕ veiktos 

eksperimentos (ʇʘʚʣʦʚ ʠ ʜʨ. 2008) savukǕrt konstatǛts, ka arǭ sakǺu atrakġana stimulǛ 

augǸǵermeǺu attǭstǭbu. No tǕ var secinǕt, ka H. annosum izplatǭbu veicina ne tikai trupǛjuġo 

atlieku sazǕǥǛġana ǭsǕkos gabalos, bet arǭ meģizstrǕdes laikǕ radǭtie mizas bojǕjumi. KȊdreǺos 

nereti ir novǛrotas virs zemes izcilǕtas saknes. Ja ġǕdas, saknes tiek mehǕniski bojǕtas, tiek 

veicinǕta sakǺu piepes izplatǭġanǕs. 

6.2.3. AugǸǵermeǺu veidoġanǕs uz trupǛjuġiem celmiem 

AnalizǛjot augǸǵermeǺu lokalizǕciju uz celmiem 2012. gadǕ atkarǭbǕ no trupes 

intensitǕtes pakǕpes uz celma virsmas (6.2.3.1. attǛls), konstatǛts, ka augǸǵermeǺi pamatǕ ir 

veidojuġies uz celmiem ar 2. trupes intensitǕtes pakǕpi ï tiem celmiem, kam konstatǛta 

koksnes krǕsas un struktȊras izmaiǺas (skat. 6.1. metodiku 81. lpp.). VismazǕkais jauno 

sporulǛjoġo augǸǵermeǺu virsmas laukums bijis uz celmiem ar 3. trupes intensitǕtes pakǕpi uz 

celma.  
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6.2.3.1. attǛls. VidǛjais augǸǵermeǺu virsmas laukums, cm
2
 uz celma 2012. gadǕ, 

atkarǭbǕ no trupes intensitǕtes pakǕpes uz celma virsmas. 

AnalizǛjot, kur augǸǵermeǺi ir lokalizǛti uz celma, konstatǛts, ka celmiem ar 1. un 2. 

trupes intensitǕtes pakǕpi uz celma, augǸǵermeǺi galvenokǕrt veidojuġies uz virszemes 

saknǛm (6.2.3.2. attǛls), attiecǭgi vidǛji 201 cm
2
 un 464 cm

2
 augǸǵermeǺu uz celma. Celmiem 

ar 3. trupes intensitǕtes pakǕpi augǸǵermeǺi galvenokǕrt veidojuġies uz celma zǕǥǛjuma 

virsmas (vidǛji 99 cm
2
 uz viena celma). TomǛr, veicot mǛrǭjumus 2012. gadǕ, konstatǛts, ka 

uz 3. trupes intensitǕtes pakǕpes celmu virsmas arǭ bagǕtǭgi attǭstǭjies sȊnu slǕnis, kas 

iespǛjams veicinǕjis augǸǵermeǺu veidoġanos. 

 

6.2.3.2. attǛls. AugǸǵermeǺi uz virszemes saknǛm Kp meģa tipǕ. 



 

94 

 

KopumǕ uz 31 no 40 eksperimentǕ izmantotajiem celmiem Kp meģa tipǕ 3 gadus pǛc 

eksperimenta ierǭkoġanas konstatǛti 7398 cm
2
 augǸǵermeǺu jeb vidǛji 239 cm

2
 H. annosum 

augǸǵermeǺu uz viena celma. Pusei no analizǛtajiem 40 celmiem Kp meģa tipǕ augǸǵermeǺi 

konstatǛti uz celma virsmas (6.2.3.1. tabula), bet vislielǕkais jauno augǸǵermeǺu laukums 

2012. gadǕ bijis uz celmu virszemes saknǛm ï kopǕ 5255.62 cm
2
. Uz 10 celmiem 2012. gadǕ 

augǸǵermeǺi konstatǛti uz vairǕkǕm celma daǸǕm: uz zǕǥǛjuma virsmas un virszemes saknǛm 

ï 5 celmiem; uz sǕnu virsmas un virszemes saknǛm ï 3 celmiem; uz zǕǥǛjuma virsmas un 

sǕnu virsmas ï 1 celmam; uz zǕǥǛjuma virsmas, sǕnu virsmas un virszemes saknǛm ï 1 

celmam. Tikai 5 celmiem augǸǵermeǺi bijuġi uz sǕnu virsmas.  

6.2.3.1. tabula. KopǛjais augǸǵermeǺu virsmas laukums (cm
2
) uz daģǕdǕm celma 

daǸǕm Kp meģa tipǕ 2012. gadǕ. 

  ZǕǥǛjuma virsma SǕnu virsma Virszemes saknes 

Celmu skaits 20 (7*) 5 (5*) 16 (9*) 

Jauno augǸǵermeǺu 

laukums 2012. gadǕ, 

cm
2
 

718.57 249.77 5255.62 

KopǛjais augǸǵermeǺu 

laukums 2012. gadǕ, 

cm
2
 

1388.20 338.20 5671.73 

* AnalizǛto celmu skaits, kuriem augǸǵermeǺi konstatǛti uz vairǕkǕm celma daǸǕm. 

MȊsu iegȊtie dati liecina, ka nosusinǕtǕs kȊdras augsnes ir Ǹoti labvǛlǭga vide H. 

annosum attǭstǭbai. SakǺu piepe izplatǕs ne tikai ar veǥetatǭvo micǛliju sakǺu kontaktu ceǸǕ, 

saskaroties inficǛto koku vai celmu un veselo koku saknǛm. AtġǵirǭbǕ no nosusinǕtǕm 

minerǕlaugsnǛm, Kp meģa tipǕ uz celmiem konstatǛts Ǹoti daudz H. annosum augǸǵermeǺu, 

kuru attǭstǭbu veicina veǥetǕcija un izcilǕtǕs saknes. Pamatojoties uz iegȊtajiem rezultǕtiem, 

turpmǕkajos pǛtǭjumos jǕizvǛrtǛ celmu izstrǕdes iespǛjas kȊdras augsnǛs. MinǛtajos pǛtǭjumos 

jǕnoskaidro arǭ atcelmoġanas pasǕkumu ietekme uz augsnes ǭpaġǭbǕm un stǕdmateriǕla 

attǭstǭbu (sakǺu inficǛġanǕs ar H. annosum un Armillaria spp.).  

6.2.4. SǛǺu daudzveidǭba uz meģǕ atstǕtǕm trupǛjuġǕm lielu dimensiju meģizstrǕdes 

atliekǕm 

SǛǺu daudzveidǭbas novǛrtǛjums veikts 2011. un 2012. gadǕ. KopumǕ vizuǕli izdalǭtas 

53 sǛǺu sugas 2011. gadǕ un 45 ï 2012. gadǕ. Salǭdzinot sǛǺu daudzveidǭbu daģǕdos meģa 

tipos, Kp 2011. gadǕ konstatǛtas 49 sǛǺu sugas, 2012. ï 44 sǛǺu sugas, savukǕrt Dm meģa 
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tipǕ gan 2011., gan 2012. gadǕ konstatǛtas 24 sǛǺu sugas, neskaitot sakǺu piepi. VisbieģǕk 

konstatǛtǕ sǛǺu suga Kp ir Armillaria sp. (uz 93% atlieku) bet Dm ï Phlebiopsis gigantea (uz 

28 atliekǕm jeb 74% atlieku) un Armillaria sp. (uz 13% atlieku) (1.4. pielikums). ZviedrijǕ 

veiktǕ pǛtǭjumǕ (Vasiliauskas et al. 2005) konstatǛts, ka sǛǺu sugu daudzveidǭba ir atkarǭga no 

gadalaika, kurǕ atliekas izvietotas meģǕ. MinǛtajǕ pǛtǭjumǕ konstatǛts, ka rudenǭ ir mazǕka 

koksni kolonizǛjoġo sǛǺu daudzveidǭba nekǕ vasarǕ. KǕ konstatǛts iepriekġǛjos pǛtǭjumos 

(Korhonen 2001), P. gigantea primǕri kolonizǛ priedes koksni. Dm meģa parauglaukumǕ ir 

lielǕks priedes ǭpatsvars nekǕ Kp meģa tipa parauglaukumǕ, turklǕt tur ir atstǕta sazǕǥǛta, ar 

P. gigantea inficǛta priedes koksne, iespǛjams tǕdǛǸ Dm meģa tipǕ P. gigantea ǭpatsvars uz 

atliekǕm ir tik liels. KǕ nozǭmǭgs faktors lielajai P. gigantea sastopamǭbai Dm meģa tipǕ 

atzǭmǛjams arǭ mitruma reģǭms. Kp meģa tipǕ bagǕtǭgǕs veǥetǕcijas dǛǸ un tǕpǛc, ka atliekas ir 

daǸǛji iespiestas augsnǛ, ir pǕrǕk liels koksnes mitruma daudzums, kas varǛtu kavǛt P. 

gigantea augǸǵermeǺu veidoġanos ġajǕ meģa tipǕ. 

KonstatǛts, ka 2011. gadǕ Kp meģa tipǕ bez sakǺu piepes ir vidǛji 3 sǛǺu sugas uz 

vienas atliekas, bet Dm ï 2,1 sǛǺu suga. 2012. gadǕ savukǕrt Kp meģa tipǕ noteiktas vidǛji 

2,4, bet Dm meģa tipǕ vidǛji 3,2 sǛǺu sugas uz vienas atliekas. IespǛjams, ka iemesls ġǕdǕm 

atġǵirǭbǕm ir atġǵirǭgie laika apstǕkǸi un novǛrojumu veikġanas laiks, jo daudzu sugu sǛnǛm 

augǸǵermeǺi attǭstǕs periodiski un nav konstatǛjami visu sezonu. 

AtliekǕm ar mizas bojǕjumiem ir konstatǛtas vidǛji 2,1 sǛǺu suga (2012. gads) uz 

vienas atliekas. VisbieģǕk konstatǛtǕ suga ir Armillaria sp., kas konstatǛta uz 94% analǭzǛ 

izmantoto atlieku. Bez tǕs tika novǛrotas arǭ Leocarpus sp. (31% atlieku) un P. gigantea (6% 

atlieku). 

VisbieģǕk konstatǛtǕ sǛne uz celmiem bija Armillaria sp. Uz 53% celmu 2012. gadǕ 

konstatǛtas Armillaria sp. veidotǕs rizomorfas. 2011. gadǕ savukǕrt Armillaria sp. konstatǛta 

tikai 15% celmu. Pret H. annosum antagoniskǕ P. gigantea konstatǛta tikai 2012. gadǕ uz 8% 

celmu sǕnu virsmas. SǛǺu augǸǵermeǺi vai rizomorfas netika konstatǛtas uz 17 celmiem 

(43%) 2011. gadǕ un astoǺiem celmiem (20%) 2012. gadǕ.  

TurpmǕkos pǛtǭjumos paredzǛts veikt augǸǵermeǺu attǭstǭbas dinamikas novǛrtǛjumu 

uz sazǕǥǛtǕm trupǛjuġǕm paaugas eglǛm, lai noskaidrotu, kǕ sakǺu piepes augǸǵermeǺi 

attǭstǕs uz mazu dimensiju (diametrs mazǕks nekǕ 8 cm) atliekǕm. TrupǛjuġu egles koksni 

kolonizǛjoġo sǛǺu sugu daudzveidǭba tiks analizǛta arǭ izmantojot molekulǕrǕs metodes. SǛǺu 

bioloǥiskǕ daudzveidǭba tiks arǭ salǭdzinǕta uz veselas egles koksnes un uz koksnes, kas 

inficǛta ar H. annosum. 
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6.3. SecinǕjumi 

1. Divus gadus pǛc trupǛjuġu egles meģizstrǕdes atlieku atstǕġanas meģǕ, Kp meģa tipǕ ir 

vislielǕkais jauno, aktǭvi sporulǛjoġo augǸǵermeǺu daudzums (1242 cm
2
/m

3
). Trǭs 

gadus pǛc atlieku izvietoġanas, jauno augǸǵermeǺu daudzums Kp meģa tipǕ samazinǕs 

(914 cm
2
/m

3
). Dm savukǕrt vislielǕkais augǸǵermeǺu daudzums novǛrots 3. gadǕ ï 

1197 cm
2
 uz m

3
 koksnes. Lai izstrǕdǕtu uz pǛtǭjuma rezultǕtiem balstǭtas 

rekomendǕcijas par trupǛjuġu cirġanas atlieku atstǕġanu meģǕ, tiks turpinǕts H. 

annosum augǸǵermeǺu attǭstǭbas monitorings. 

2. Palielinoties trupǛjuġǕs koksnes daǸas laukumam no atliekas ġǵǛrsgriezuma laukuma, 

palielinǕs H. annosum augǸǵermeǺu aizǺemtais laukums, neatkarǭgi no meģa tipa vai 

mizas bojǕjumiem. 

3. Dm meģa tipǕ trǭs gadu laikǕ vidǛji 38% augǸǵermeǺu attǭstǭjuġies uz sǕnu virsmas; 

pamatǕ H. annosum augǸǵermeǺi lokalizǛti uz atlieku apakġǛjǕs daǸas. Kp savukǕrt uz 

sǕnu virsmas lokalizǛti vidǛji 19% augǸǵermeǺu. 

4. AtliekǕm ar mizas bojǕjumiem trǭs gadu laikǕ izveidojuġies vidǛji 1,7 reizes vairǕk 

augǸǵermeǺu nekǕ uz atliekǕm bez mizas bojǕjumiem. AtliekǕm bez mizas 

bojǕjumiem, salǭdzinot ar atliekǕm, kurǕm veikti mizas bojǕjumi, augǸǵermeǺi 

galvenokǕrt lokalizǛti uz zǕǥǛjuma virsmas un 2012. gadǕ 68% augǸǵermeǺu 

konstatǛti atlieku galos. 

5. Kp meģa tipǕ trǭs gadu laikǕ uz 31 no 40 analizǛtajiem celmiem izveidojuġies 

7398 cm
2
 H. annosum augǸǵermeǺu (vidǛji 239 cm

2
 augǸǵermeǺu uz viena celma). 

Celmiem ar 1. un 2. trupes intensitǕtes pakǕpi Kp meģa tipǕ augǸǵermeǺi galvenokǕrt 

lokalizǛti uz virszemes saknǛm (vidǛji 201 cm
2
 un 464 cm

2 
uz celma). Celmiem ar 3. 

trupes intensitǕtes pakǕpi visvairǕk augǸǵermeǺu lokalizǛti uz zǕǥǛjuma virsmas ï 

vidǛji 99 cm
2
 uz viena celma. IegȊtie dati liecina, ka trupǛjuġu celmu atstǕġana Kp 

meģa tipǕ veicina ne tikai H. annosum veǥetatǭvǕ micǛlija, bet arǭ bazǭdijsporu 

izplatǭbu. 

6. VisbieģǕk konstatǛtǕ sǛǺu suga uz meģǕ atstǕtǕm trupǛjuġǕm lielu dimensiju 

meģizstrǕdes atliekǕm un egǸu celmiem bez H. annosum ir Armillaria spp. 2012. gadǕ 

Kp meģa tipǕ tǕ konstatǛta uz 93% atlieku un 53% celmu. Salǭdzinot ar 2011. gadu, 



 

97 

 

2012. gadǕ bieģǕk konstatǛta pret H. annosum antagoniskǕ P. gigantea. Ǭpaġi izteikts 

tas ir atliekǕm Dm meģa tipǕ, kur P. gigantea konstatǛta uz 74% atlieku. 
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7. SAKǹU TRUPI IZRAISOĠO SǚǹU SASTOPAMǬBA 

MǔKSLǬGI ATJAUNOTǔS PRIEĢU JAUNAUDZǚS 

2012. gada rudenǭ apsekotas 10 prieģu jaunaudzes (6-14 gadus vecas; platǭba 1,5 ï 7,5 

ha) (7.1. tabula).  

7.1.tabula. Objektu apraksts 

Meģsaimniecǭba, 

iecirknis / Meģa 

pǛtǭġanas stacija 

KvartǕls, 

nogabals 

Platǭba, 

ha 

Vecums,ga

di 

Meģa 

tips 

Audzes 

sastǕvs 
Piezǭmes 

Rietumvidzemes 

meģsaimniecǭba, 

Ropaģu meģa 

iecirknis 

210. kv., 

12. nog. 
2,3 10 Ln 10P9 

KonstatǛta Armillaria 

sp. (13 kokiem); 

Heterobasidion spp. (7 

kokiem); 

Lophodermium sp. 1 

pǕrnadģu bojǕts koks 

un 

4 kaltuġi. 

Rietumvidzemes 

meģsaimniecǭba, 

Ropaģu meģa 

iecirknis 

195. kv., 

16. nog. 
2,2 9 Mr 10P 

KonstatǛts 

Heterobasidion spp. (7 

kokiem); 

Lophodermium sp. 8 

kaltuġi koki - 1 blakus 

celmam 

Rietumvidzemes 

meģsaimniecǭba, 

Ropaģu meģa 

iecirknis 

210. kv., 

8. nog. 
2,2 9 Mr 10P 

KonstatǛts 

Heterobasidion spp. (9 

kokiem); 

Lophodermium sp. 3 

pǕrnadģu bojǕti un 1 

kaltis koks.  

 

Rietumvidzemes 

meģsaimniecǭba, 

Ropaģu meģa 

iecirknis 

193. kv., 

12. nog. 
2,4 10 Sl 10 P 

KonstatǛta Armillaria 

sp. (1); 

Lophodermium sp. 

Kaltuġi 3 un 

7 pǕrnadģu bojǕti 

koki. 

Rietumvidzemes 

meģsaimniecǭba, 

Ropaģu meģa 

iecirknis 

194.kv., 

9 nog. 
7,5 11 Mr 10P 

KonstatǛta Armillaria  

sp. (3); Heterobasidion 

spp. (2); Lophoderium 

sp. Kaltuġi 14 koki. 

Meģa pǛtǭġanas 

stacija (MPS),  

Kalsnavas meģu 

novads 

193. kv., 

1.nog. 
1,9  14 Ln 10P 

KonstatǛta Armillaria 

sp.(7) 

Heterobasidion spp. (7) 

Lophodermium sp. 

Kaltuġi 11 koki. 

Meģa pǛtǭġanas 

stacija (MPS),  

Kalsnavas meģu 

novads 

193. kv., 

3.nog. 
1,8  14 Dm 10P 

KonstatǛta Armillaria 

sp.(1); 

Heterobasidion spp. 

(12);  

Lophodermium sp.  

19 koki kaltuġi. 
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KatrǕ objektǕ novǛrtǛta nokaltuġo vai kalstoġo (ar dzelteni ï sarkanbrȊnǕm skujǕm) 

koku sastopamǭba (7.1., 7.2. attǛls). Katrs koks ar ġǕdiem simptomiem tika apsekots pie sakǺu 

kakla un atzǭmǛta Heterobasidion annosum s.l. un Armillaria sp. augǸǵermeǺu, raksturǭga 

balta mcǛlija vai rizomorfu sastopamǭba. Ja augǸǵermeǺi, micǛlijs vai rizomorfas kokam 

netika atrasti, tad tuvu pie sakǺu kakla nozǕǥǛta ripa, kura divas nedǛǸas inkubǛta 

laboratorijas apstǕkǸos. PǛc inkubǕcijas, izmantojot Leica stereomikroskopu MZ 7.5 (pal. 10 x 

1,25 ï 10 x 4,0), pǕrbaudǭta ripas virsma un fiksǛta H. annosum konǭdijnesǛju klǕtbȊtne. 

 

 

7.1.attǛls. Kalstoġas P. sylvestris.                  7.2. attǛls. Nokaltuġas P. sylvestris. 

Papildus tika ievǕkti skuju paraugi, lai noteiktu Lophodermium sp. sastopamǭbu audzǛ 

(7.3. attǛls); ievǕktie paraugi mikroskopǛti (7.4. attǛls). 

Atrastajiem Heterobasidion annosum s.l. augǸǵermeǺiem izmǛrǭja aktǭvi sporulǛjoġo 

virsmu laukumus, izmantojot planimetru PLANIX S10 ĂMarbleò. 

  

Dienvidkurzemes 

meģsaimniecǭba, 

Akmensraga  

iecirknis 

 

295. kv.,  

5. nog. 

 

1,5 6 Ln 10P 

KonstatǛts 

Lophodermium sp. 

46 nokaltuġi koki, 139 

sǕkuġi kalst. 

Dienvidkurzemes 

meģsaimniecǭba, 

Akmensraga  

iecirknis 

 

295. kv., 

6. nog. 

 

1,5  

 
11 Ln 10 P 

KonstatǛts 

Lophodermium sp. 185 

nokaltuġi koki, 

79 sǕkuġi kalst. 

Dienvidkurzemes 

meģsaimniecǭba, 

Akmensraga 

iecirknis 

 

297. kv., 

 5. nog. 

 

2,4 8 Ln 10P 

KonstatǛts 

Lophodermium sp. 45 

nokaltuġi koki, 

109 sǕkuġi kalst. 
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7.3. attǛls. Lophodermium sp. 

izraisǭta skuju dzeltǛġana 

7.4. attǛls. Lophopdermium sp. simptomi 

uz P.sylvestris skujǕm. 

H. annosum tika konstatǛts seġǕs no apsekotajǕm prieģu kultȊrǕm. InficǛto kociǺu 

skaits bija no 2 lǭdz 12. Gan 2011. gadǕ, gan 2012. gadǕ tika novǛrots, ka daǸa inficǛto kociǺu 

atrodami audzes malǕs, ǭpaġi ceǸmalǕs. KociǺu inficǛġanǕs iemesls, kǕ jau tika minǛts 2011. 

gada atskaitǛ ĂSakǺu trupi ierobeģojoġo faktoru izpǛteò, varǛtu bȊt grǕvju malu tǭrǭġana 

veǥetǕcijas sezonǕ, kad mǛrenajǕ klimata joslǕ novǛrojams H.annosum sporu veidoġanǕs 

maksimums (Kallio 1970; Hodges 1969; Gonthier et al. 2003). Iepriekġ veiktos pǛtǭjumos ir 

noskaidrots, ka koks vai celms ir visuzǺǛmǭgǕkie pret sakǺu trupes izraisǭtǕju H. annosum 

divu lǭdz ļetru nedǛǸu laikǕ pǛc mizas bojǕjuma vai cirġanas. VǛlǕk virsmas kolonizǛġanas 

iespǛjas ar sakǺu trupi izraisoġǕs sǛnes sporǕm samazinǕs - galvenokǕrt Phlebiopsis gigantea 

un Trichoderma spp. dǛǸ (Hodges 1969; Stenlid 1986; Redfern, Stenlid 1998).  

Apsekotajos parauglaukumos konstatǛtas daudz kaltuġas un kalstoġas priedes. Ar H. 

annosum inficǛti jauni koki, kas aug uz bijuġajǕm lauksaimniecǭbas zemǛm, var nokalst 

vienas sezonas laikǕ (Lauska 1961; Greig 1998). MȊsu veiktajǕ pǛtǭjumǕ noskaidrots, ka 

pirmie infekcijas simptomi novǛrojami priedǛm, kas ir jaunǕkas par 10 gadiem. SavukǕrt 

LietuvǕ veiktos pǛtǭjumos konstatǛts, ka pirmie infekcijas simptomi novǛrojami prieģu audzǛs 

15-20 gadu vecumǕ, bet, pieaugot audzes vecumam, palielinǕs inficǛto koku ǭpatsvars. SakǺu 

piepes bojǕjumu simptomi tika konstatǛti 82% apsekoto 31 ï 40 gadus veco prieģu audģu. 

Lietuvas zinǕtnieki atzǭmǛ, ka ǭpaġi bǭstama ir H. annosum izraisǭtǕs infekcijas izplatǭba 

prieģu jaunaudzǛs, ja audzǛs veikta retinǕġana un tǕs stǕdǭtas lauksaimniecǭbas zemǛs 
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(Vasiliauskas 1989, Lygis et al. 2004). Lai izvairǭtos no H. annosum infekcijas P. sylvestris 

plantǕcijǕs, ieteikums ir pǛc iespǛjas mazǕk veikt retinǕġanu, stǕdǭt mistraudzǛs (ar 

lapukokiem) (Lygis et al. 2004), izvǕkt trupǛjuġos celmus (literatȊrǕ ir bieģi atzǭmǛts, ka 

izcirtumǕ atstǕti inficǛti celmi ir galvenais infekcijas avots, kas apdraud jaunos iestǕdǭtos 

kociǺus (Stenlid 1986, Piri 1996, Woodward et al. 1998 Piri, Korhonen 2001)).  

Visos seġos objektos, kur audzǛ tika konstatǛta sakǺu piepe, daǸai no inficǛtajiem 

kociǺiem tika atrasti H. annosum augǸǵermeǺi. AugǸǵermeǺu aktǭvi sporulǛjoġǕs virsmas 

laukums apsekotajos objektos variǛja no 0,01 ï 32,58 cm
2
, bet kopǛjais analizǛtajos 

parauglaukumos uzmǛrǭto aktǭvi sporulǛjoġo augǸǵermeǺu laukums bija 288,29 cm
2
. Vienam 

kociǺam vidǛjais augǸǵermeǺu laukums variǛja (atkarǭbǕ no parauglaukuma) no 0,22 - 36,05 

cm
2
. IegȊtie dati liecina, ka ġǕdi, 6 ï 14 gadus veci ar H. annosum inficǛtie kociǺi, var 

ievǛrojami palielinǕt sakǺu piepes bazǭdijsporu daudzumu un nopietni apdraudǛt arǭ blakus 

esoġǕs audzes.  

Piecos parauglaukumos 2012. gadǕ konstatǛti Armillaria sp. augǸǵermeǺi vai tǕs 

rizomorfas (7.5.attǛls). AtkǕrtoti pǕrbaudot iepriekġ 2010. gadǕ apsekotos parauglaukumus 

Akmensraga meģa iecirknǭ, konstatǛts ǭpaġi liels kaltuġo un kalstoġo koku ǭpatsvars, kas 

liecina, ka iespǛjams Armillaria sp. ġajos parauglaukumos ir izplatǭjusies uz blakus 

augoġajiem veselajiem kokiem. 2010. gadǕ ġajos parauglaukumos stǕdǭtajǕm priedǛm tika 

konstatǛtas Armillaria spp. rizomorfas un augǸǵermeǺi. Armillaria sp. literatȊrǕ raksturota kǕ 

viena no agresǭvǕkajǕm trupi izraisoġajǕm sǛnǛm, kurai raksturǭgs liels izplatǭġanǕs Ǖtrums. 

PiemǛram, ZiemeǸamerikǕ 100 gadus veca Armillaria spp. sugu kompleksa izplatǭbas robeģas 

sasniedz pat 400 m (aizǺemtǕs platǭbas diametrs), bet 1 ǭpatǺa genotipa robeģas - lǭdz 100 m 

(aizǺemtǕs platǭbas diametrs). Eiropas meģos Armillaria ostoyae konstatǛto genotipu robeģas 

variǛ no 10-60 m (aizǺemtǕs platǭbas diametrs), bet Armillaria gallica un Armillaria borealis 

pat 200m. Armillaria sp. var izraisǭt vairǕk kǕ 50% no audzǛs esoġo koku bojǕeju (Shaw, Kile 

1991). 
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7.5.attǛls. Armillaria  sp. rizomorfas Akmensraga meģa iecirknǭ apsekotajǕ 

parauglaukumǕ 

VisǕs prieģu jaunaudzǛs konstatǛta skujbiri izraisoġǕ sǛne - Lophodermium sp. 

NovǛrots, ka Lophodermium sp. infekcijas intensitǕte analizǛtajǕs audzǛs ir Ǹoti atġǵirǭga. 

Rietumvidzemes meģsaimniecǭbas, Ropaģu meģa iecirkǺa 210. kv. 8., 10. nogabalǕ novǛrots 

salǭdzinoġi lielǕks inficǛto kociǺu skaits. IgaunijǕ skujbires epidǛmijas novǛrojamas diezgan 

regulǕri un reizǛm pat tik bieģi, ka nav iespǛjams nodalǭt viena gada epidǛmiju no nǕkamǕ 

gada epidǛmijas (Hanso, Drenkhan 2007).  

7.1. SecinǕjumi 

1. ApsekotajǕs prieģu jaunaudzǛs konstatǛti 2-12 ar H.annosum inficǛti koki. SakǺu 

piepes augǸǵermeǺi konstatǛti seġǕs jaunaudzǛs. Vienam kociǺam vidǛjais 

augǸǵermeǺu laukums variǛja 0,22 - 36,05 cm
2
. 

2. Liels kaltuġo koku ǭpatsvars novǛrojams audzǛs, kur 2010. gadǕ konstatǛti Armillaria 

sp. augǸǵermeǺi. Visos apsekotajos parauglaukumos konstatǛta Lophodermium sp. 
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8. H. ANNOSUM IZPLATǬBA DAĢǔDA VECUMA EGǷU 

AUDZǚS NOSUSINǔTOS ǔREǹOS UN KȉDREǹOS 

Heterobasidion annosum. ir viens no bǭstamǕkajiem patogǛniem ZiemeǸu puslodes 

meģos (Bendz-Hellgren un Stenlid, 1997), kas izraisa sakǺu trupi daudzǕm koku sugǕm, 

galvenokǕrt skujkoku (Asiegbu et al., 2005). Tiek lǛsts, ka EiropǕ kopǛjie ekonomiskie 

zaudǛjumi, ko izraisa Heterobasidion spp. pǕrsniedz 500 miljonus eiro gadǕ. GalvenokǕrt 

zaudǛjumi var tikt attiecinǕti uz kokmateriǕlu kvalitǕtes pazeminǕġanos (Woodward et al., 

1998). 

SaskaǺǕ ar A. ɺʘʩʠʣʷʫʩʢʘʩ (1989) datiem, LietuvǕ atkarǭbǕ no vecuma 22% - 58% 

egǸu nosusinǕtǕs meģaudzǛs ir inficǛtas ar H. annosum, bet LatvijǕ vidǛji 22,9% (Gaitnieks et 

al., 2007) egǸu (Picea abies (L.) Karst.) ir trupǛjuġas. SavukǕrt literatȊrǕ pieejamǕ informǕcija 

par Somiju liecina, ka tur aptuveni 15% - 30% (Tamminen, 1985) egǸu ir inficǛtas ar 

Heterobasidion spp. Bet citǕ pǛtǭjumǕ pat atzǭmǛts, ka inficǛto koku ǭpatsvars atseviġǵǕs 

audzǛs var sasniegt 22,0 ï 75,0% (vidǛji 52,5%) (Piri un Korhonen, 2001). 

PǛtǭjumi ZviedrijǕ liecina, ka stipri trupǛjuġǕ egǸu audzǛ koku radiǕlais pieaugums 5 

gadu periodǕ ir samazinǕjies par 9% (Bendz-Hellgren un Stenlid, 1997). SavukǕrt ġo paġu 

autoru agrǕkǕ pǛtǭjumǕ ir minǛts, ka H. annosum infekcija 5 lǭdz 35 gadu laikǕ parastǕs egles 

radiǕlo pieaugumu var samazinǕt no 14 ï 37% (Bendz-Hellgren un Stenlid, 1995) 

8.1. EmpǭriskǕ materiǕla raksturojums 

Empǭriskais materiǕls ievǕkts 2012. gada vasaras un rudens periodǕ, kopumǕ ierǭkojot 

16 parauglaukumus parastǕs egles (Picea abies (L.) H.Karst.) tǭraudzǛs un mistraudzǛs, no 

kuriem viens atrodas Zemgales Meģsaimniecǭbas Misas iecirkǺa 274. kvartǕla 5. nogabalǕ bet 

pǕrǛjie VMD struktȊrvienǭbas ĂMeģa pǛtǭġanas stacijaò Kalsnavas meģu novadǕ. Misas 

iecirkǺa parauglaukums ierǭkots 111. gadus vecǕ ġaurlapju kȊdreǺa (Ks) meģa tipa audzǛ ar 

kopǛjo platǭbu 1.6 ha, audzes sastǕvs 6E4P. 

KalsnavǕ 7 parauglaukumi ierǭkoti ġaurlapju Ǖrenǭ (As), 5 ġaurlapju kȊdrenǭ, 3 

platlapju kȊdrenǭ (Kp). No ierǭkotajiem parauglaukumiem 3 ir 80 gadus vecǕs audzǛs, bet 

pǕrǛjie atbilst 3 vecumklasei (41-60 gadi). No iepriekġ minǛtajiem divi parauglaukumi ierǭkoti 

vairǕkos blakus esoġos nogabalos ar lǭdzǭgiem augġanas apstǕkǸiem. Viens no tiem divos 

nogabalos, bet otrs iekǸauj trǭs nogabalus no kuriem vienǕ vidǛjais audzes vecums ir 36 gadi, 
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bet pǕrǛjos 42 un 44 gadi. ĠǕds parauglaukumu dalǭjums izvǛlǛts, lai optimǕli aptvertu 

meģaudzes, kurǕs konstatǛtas nokaltuġu egǸu biogrupas ar H. annosum s.l. augǸǵermeǺiem uz 

sakǺu kakla un saknǛm. Parauglaukumu raksturojums apkopots 8.1.1. tabulǕ. 
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8.1.1. tabula. Parauglaukumu raksturojums un rezultǕtu apkopojums ï Heterobasidion spp. un Armillaria  spp. sastopamǭba. 

Paraugl. 

Nr. 
Teritorija  KvartǕls Nogabals 

Platǭba, 

ha 

Meģa 

tips 
vecums SastǕvs 

PǕrbaudǭto koku 

skaits 

KonstatǛts 

Heterobasidion 
KonstatǛta Armillaria*  

Augoġi 

koki  

Nokaltuġi 

koki  

Augoġi 

koki  

Nokaltuġi 

koki  

Augoġi 

koki  
Nokaltuġi koki 

1 Kalsnava 201 1 3,7 Ks 41 9E1B 213 100 22 57 1   

2 Kalsnava 187 15 1,7 Kp 46 10E 200   7   5   

3 Kalsnava 

203 1 3,1 Ks 42 8E2B 

100 100 5 6 2 2 203 2 0,4 Ks 44 10E 

203 6 3,8 Ks 36 9E1B 

4 Kalsnava 107 22 2,1 As 50 7P3E 50   5       

5 Kalsnava 117 5 4,2 As 44 7E3B 100   16   2   

6 Kalsnava 117 10 8,3 As 42 10E 100 56 10 34     

7 Kalsnava 108 15 2,9 As 80 5B4E1P 100   8       

8 Kalsnava 117 10 8,3 As 42 10E 100   7       

9 Kalsnava 152 4 1,6 Ks 80 7E1B2P 150   5   3   

10 Kalsnava 160 10 1,9 Kp 80 7E2B1Ma 100   4   3   

11 Kalsnava 178 22 1,0 As 49 10E 100   30       

12 Kalsnava 
157 1 0,9 Kp 45 10E 

100   7       
157 2 0,3 Kp 57 6E572E2B70 

13 Kalsnava 112 1 3,3 Ks 60 7E2B1P 100   12       

14 Kalsnava 124 18 1,2 Ks 46 9E1B 100   2       

15 Kalsnava 148 2 1,9 As 47 10E 269 1 64 1     

16 
Misas 

iecirknis 
274 5 1,6 Ks 111 6E4P 186   24       

KopǕ   2068 257 228 98 16 2 
 

* TabulǕ atzǭmǛta tikai ievǕktajos koksnes paraugos konstatǛtǕ Armillaria spp. 
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8.2. Lauku darbu metodika 

Ġǭ pǛtǭjuma ietvaros lauku darbu metodika ir iedalǕma 2 secǭgos etapos, kur pirmajǕ 

tiek iegȊts empǭriskais materiǕls, lai noskaidrotu konkrǛtu koku inficǛtǭbu ar Heterobasidion 

spp., bet otrajǕ, parauglaukumos, kuros konstatǛta infekcija, tiek iegȊti koku dendrometriskie 

(diametrs (d), augstums (H)) rǕdǭtǕji, informǕcija par koku savstarpǛjo izvietojumu 

parauglaukumǕ un urbuma skaidiǺas gadskǕrtu platumu uzmǛrǭġanai ar mǛrǵi veikt koku 

radiǕlǕ pieauguma analǭzi. 

SǕkotnǛjǕ parauglaukumu atlase veikta konstatǛjot H. annosum s.l. klǕtbȊtni 

parauglaukumǕ. IespǛjamǕ H. annosum s.l. klǕtbȊtne noteikta, novǛrtǛjot parastǕs egles koku 

vainagu stǕvokli un konstatǛjot H. annosum s.l. augǸǵermeǺus uz sakǺu kakla un saknǛm. 

Lai laboratorijas apstǕkǸos noskaidrotu H. annosum s.l. klǕtbȊtni konkrǛtos 

parauglaukumu kokos darba pirmajǕ etapǕ, izmantojot Prestlera svǕrpstu tika veikti urbumi 

pie sakǺu kakla un ievǕktas urbumu skaidiǺas. KatrǕ parauglaukumǕ tika izurbti vismaz 100 

augoġi koki bez, vai kur tas nebija iespǛjams, ar nelieliem mehǕniskiem bojǕjumiem. 

Atseviġǵos parauglaukumos tika izurbti arǭ nokaltuġie koki, lai varǛtu iegȊt informǕciju par H. 

annosum s.l. infekcijas izplatǭbu. Urbumu skaidiǺas tika ievietotas numurǛtǕs plastikǕta 

mǛǥenǛs un uzglabǕtas ledusskapǭ lǭdz nogǕdǕġanai laboratorijǕ (maksimums 48 stundu 

laikǕ). 

Lai iegȊtu ar H. annosum s.l. inficǛtu un neinficǛtu empǭrisko materiǕlu 

parauglaukumǕ atlasǭja vismaz 60 kokus ar vainaga stǕvokǸa pasliktinǕġanǕs pazǭmǛm, vai 

kokus, uz kuru sakǺu kakla vai saknǛm konstatǛti H. annosum s.l. augǸǵermeǺi. PǕrǛjǕ 

empǭriskǕ materiǕla daǸa iegȊta no kokiem bez redzamǕm stumbra un vainaga bojǕjumu 

pazǭmǛm. 

PǛc rezultǕtu saǺemġanas no laboratorijas par H. annosum s.l. inficǛtajiem kokiem 

2012. gada rudenǭ tika aprobǛta otrǕ etapa izpildes metodika 5. parauglaukumǕ, kur visiem 

izurbtajiem kokiem tika uzmǛrǭti krȊġaugstuma diametri, 9 kokiem uzmǛrǭti augstumi tǕlǕkai 

augstumlǭknes sastǕdǭġanai un veikta izurbto koku kartǛġana. Lai iegȊtu empǭrisko materiǕlu 

turpmǕkai datu analǭzei un metodikas aprobǕcijai 5. parauglaukumǕ tika veikti urbumi 

skaidiǺu iegȊġanai krȊġaugstumǕ. KatrǕ kokǕ tika veikti 2 savstarpǛji perpendikulǕri urbumi 

tǕ, lai pirmais no tiem bȊtu orientǛts pret parauglaukumǕ novietotu atskaites punktu, bet otrs 

ar 90 grǕdu novirzi pretǛji pulksteǺrǕdǭtǕja virzienam attiecǭbǕ pret pirmo. IzurbtǕs skaidiǺas 

ievietotas numurǛtǕs papǭra caurulǭtǛs. PǛc ġǭs metodikas parauglaukumǕ tika izurbti visi 16 ar 
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H. annosum s.l. inficǛtie koki un 30 veseli koki. Veselie koki tika izvǛlǛti tǕ, lai tie pǕrstǕvǛtu 

visas audzǛ esoġǕs caurmǛra pakǕpes. Koku kartǛġanai tika izmantots firmas ĂHaglofò 

raģotais attǕlummǛrs DME, ar kuru tika noteikts koka attǕlums lǭdz parauglaukumǕ 

novietotam atskaites punktam un firmas SUUNTO raģotǕ busole azimuta noteikġanai. 

8.3. KamerǕlo darbu metodika 

Ġǭ pǛtǭjuma ietvaros kamerǕlo darbu metodika ir iedalǕma 3 secǭgos etapos, kur 

pirmajǕ laboratorijas apstǕkǸos tiek pǕrbaudǭta H. annosum s.l. klǕtbȊtne paraugos, otrajǕ 

apstrǕdǕta informǕcija par koku dendrometriskajiem rǕdǭtǕjiem, un izveidots pǕrbaudǭto koku 

kartogrǕfiskais materiǕls, bet treġajǕ veikta parauglaukumǕ iegȊto krȊġaugstuma skaidiǺu 

radiǕlo pieaugumu analǭze. 

OtrajǕ etapǕ, 5. parauglaukumǕ iegȊtǕ informǕcija par koku dendrometriskajiem 

rǕdǭtǕjiem (d, H) un koku koordinǕġu aprǛǵiniem nepiecieġamie dati tika ievadǭti MS excel 

elektroniskajǕs tabulǕs un izrǛǵinǕts audzes augstumlǭknes vienǕdojums pǛc kura izrǛǵinǕti 

parauglaukumǕ izurbto, bet neuzmǛrǭto koku augstumi. Izmantojot iegȊto informǕciju tika 

atlasǭti 30 veselie koki, kuri ir nepiecieġami 3. etapǕ paredzǛtajai pieauguma analǭzei, kǕ 

kontrole. 

 

8.3.1. attǛls. 5. parauglaukumǕ pǕrbaudǭto koku savstarpǛjs izvietojums. 

ar H. annosum inficǛti koki 

veseli koki 

metri 

metri 
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Parauglaukuma lokǕlǕs koku koordinǕtes tika aprǛǵinǕtas izmantojot taisnleǺǵa 

koordinǕtu sistǛmu, kǕ rezultǕtǕ tika izveidota analizǛto koku karte (sk. 8.3.1. attǛlu). 

 

8.4. RezultǕti 

No kopumǕ apsekotajiem 2325 kokiem 355 jeb 15% bija inficǛti ar H. annosum s.l. 

SakǺu piepes konstatǛta 257 no 2068 augoġajiem kokiem un 98 no 257 nokaltuġajiem kokiem. 

TǕ kǕ no nokaltuġajiem kokiem, pǕrbaudot urbumu skaidiǺas, ne vienmǛr izdodas izdalǭt 

dzǭvotspǛjǭgu H. annosum s.l. micǛliju, tad var uzskatǭt, ka ar H. annosum s.l. inficǛto koku 

procents varǛtu bȊt pat lielǕks. TurpmǕkajǕ darbǕ paredzǛts veikt apsekoto platǭbu genotipu 

kartǛġanu un iegȊt koksnes paraugus no atseviġǵu koku saknǛm. VairumǕ analizǛto nogabalu 

(13) no pavisam apsekotajiem 16 nogabaliem koku vecums bija Ò 50 gadi, tǕpǛc konstatǛtie 

15% inficǛto koku apstiprina mȊsu iepriekġǛjos darbos iegȊtos rezultǕtus. TǕdǛjǕdi mȊsu 

izvǛlǛtie objekti ir piemǛroti lai analizǛtu H. annosum s.l. ietekmi uz egǸu radiǕlo pieaugumu 

atkarǭbǕ no audģu vecuma, sastǕva, koku dendrometriskajiem rǕdǭtǕjiem un meģa tipa. 
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9. PHLEBIOPSIS GIGANTEA AUGǷǴERMEǹU 

SASTOPAMǬBAS NOVǚRTǚJUMS 

9.1. Metodika 

Phlebiopsis gigantea augǸǵermeǺu sastopamǭba pǕrbaudǭta 6 objektos, kuros veikta 

kopġanas cirte (9.1.1.tabula), kur 2010. gadǕ konstatǛta kvalitatǭva celmu apstrǕde ar 

bioloǥisko preparǕtu ĂRotstopò (tas noteikts iepriekġǛjǕs celmu apstrǕdes kvalitǕtes 

pǕrbaudǛs, skatǭt 1.5. pielikumu).  

9.1.1.tabula. AnalizǛto objektu raksturojums.  

Nr. Meģsaimniecǭba
KvartǕla 

numurs
Nogabali

Audzes sastǕva 

formula
Platǭba, ha

1. Dienvidkurzeme 355 2 9E1P 1,4

2. Dienvidkurzeme 375 39, 46, 47, 48 5E3B2P1A 9,4

3. ZiemeǸkurzeme13 8, 10, 18 6E3B1P 5,8

4. Austrumvidzeme 146 15, 20 7E2B1A+OsOz 4,0

5. Vidusdaugava 277 13 8E1B1M 1,3

6. Vidusdaugava 338 9, 16, 17 8E1B1P 3,9  

Koksnes paraugu ievǕkġanas brǭdǭ pǛc celmu apstrǕdes ar preparǕtu ĂRotstopò bija 

pagǕjuġi divi gadi. KatrǕ parauglaukumǕ tika apsekoti 100 celmi, novǛrtǛjot P. gigantea 

augǸǵermeǺu sastopamǭbu. KopǕ tika ievǕkti paraugi no 10 ï 15 celmiem (parastǕs egles un/ 

vai parastǕs priedes; diametrs Ó 15 cm). PirmǕ ripa no celma nozǕǥǛta un aizmesta, pǛc tam 

Ǻemta 4 ï 5 cm bieza nǕkamǕ ripa, kura pǛc tam nogǕdǕta tǕlǕkai analǭzei laboratorijǕ. 

LaboratorijǕ ripas nomizotas un nomazgǕtas zem tekoġa krǕna Ȋdens, liekais Ȋdens 

notecinǕts. Ripas ievietotas polietilǛna maisos un inkubǛtas 5 ï 7 dienas istabas temperatȊrǕ. 

PǛc inkubǕcijas uz katras ripas novǛrtǛta P. gigantea sastopamǭba ï sǛnes veidotais oranģi - 

brȊnais krǕsojums. No ripǕm, kurǕs konstatǛta P. gigantea, paǺemti koksnes gabaliǺi vietǕs, 

kur P. gigantea micǛlijs aizǺǛmis lielǕko laukumu. Koksnes gabaliǺu virsma sterilizǛta uz 

liesmas un tie ievietoti Petri platǛs ar iesala ï agara barotni. No katras ripas tika iegȊti 1 ï 3 

izolǕti. 
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PǛc 2 nedǛǸǕm izauguġais P. gigantea micǛlijs (paǺemot 5x5 mm lielu agara gabaliǺu) 

tiek pǕrnests jaunǕ Petri platǛ, lai noteiktu tǕ piederǭbu ĂRotstopò genotipam (9.1.1. attǛls). 

 

9.1.1. attǛls. P. gigantea genotipu noteikġana.          demarkǕcijas lǭnija 

P. gigantea izolǕts Nr. 2 nepieder ĂRotstopò genotipam (starp izolǕtiem veidojas 

demarkǕcijas lǭnija). 

Katrs konstatǛtais P. gigantea laukums, atzǭmǛts ar Ȋdensizturǭgu marǵieri un pǛc tam 

izmǛrǭts, izmantojot planimetru Planix 10S ĂMarbleò. 

9.2. RezultǕti 

No apsekotajiem 100 celmiem 1. objektǕ P. gigantea augǸǵermeǺi konstatǛti uz 4 egǸu 

celmiem, 2. objektǕ P. gigantea augǸǵermeǺi konstatǛti uz viena egles celma, 3. objektǕ P. 

gigantea augǸǵermeǺi konstatǛti uz 8 egǸu celmiem, 4. objektǕ P. gigantea augǸǵermeǺi 

konstatǛti uz 10 egǸu celmiem, 5. objektǕ P. gigantea augǸǵermeǺi konstatǛti tikai uz 3 egǸu 

celmiem; 6. objektǕ P. gigantea augǸǵermeǺi bija atrodami uz 4 prieģu un viena egles celma 

(9.2.1. tabula). 

Nr.2 Rotstop 
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9.2.1. tabula. P. gigantea augǸǵermeǺu sastopamǭba apsekotajos objektos. 

Egle Priede

1. 10 - 35 4  - *

2. 10 - 35 1 0

3. 11 - 36 8  - *

4.  11 - 28 10  - *

5. 10 - 47 3  - *

6. 12 - 47 1 4

Celmu skaits, uz kuriem konstatǛti      

P.gigantea augǸǵermeǺiCelmu diametrs, cm
Objekta 

Nr.

 

* -objekti, kuros netika apsekoti prieģu celmi 

KopumǕ, izvǛrtǛjot P. gigantea augǸǵermeǺu sastopamǭbas rezultǕtus, var secinǕt, ka 

objektos, kas kvalitatǭvi apstrǕdǕti ar preparǕtu ĂRotstopò, P. gigantea augǸǵermeǺu 

sastopamǭba uz celmiem pǛc diviem gadiem sasniedz maksimums 10%. 

Pavisam kopǕ ievǕkta 81 ripa ï 16 no prieģu celmiem un 65 no egǸu celmiem. IevǕktǕs 

ripas bija diezgan sadalǭjuġǕs (9.2.1. attǛls). TajǕs bija vǛrojama salǭdzinoġi liela daģǕdu 

koksnes sǛǺu daudzveidǭba, kas turpmǕkajǕ darba gaitǕ ievǛrojami apgrȊtinǕja sekmǭgu  

P. gigantea izdalǭġanu no koksnes ripǕm.  

  

9.2.1. attǛls. Analǭzei ievǕktǕs priedes koksnes ripas. 

AtseviġǵǕs ripǕs tika konstatǛts arǭ izteikts H. annosum s.l. radǭtais zilgani violetais 

koksnes iekrǕsojums ï iespǛjams, ka meģizstrǕdes laikǕ celmi jau bija inficǛti ar H. annosum 

s.l. 
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KatrǕ objektǕ tika paǺemtas 10 ï 15 ripas, kas tǕlǕk apstrǕdǕtas laboratorijǕ. 

P. gigantea aizǺemtais laukums katrǕ parauglaukumǕ tika atseviġǵi aprǛǵinǕts gan egǸu, gan 

prieģu ripǕs (9.2.2. tabula). 

9.2.2. tabula. SǛnes P. gigantea sastopamǭba analizǛtajǕs ripǕs. 

1. Egle 10 9 0,20 - 58,24

Egle 10 6 0,23 - 81,20

Priede 6 4 0,08 - 8,71

3. Egle 10 10 0,38 - 94,75

4. Egle 11 10 0,94 - 89,45

5. Egle 15 14 10,06 - 98,39

Egle 10 8 15,86 - 84,71

Priede 10 9 23,96 - 95,87
6.

Koku 

suga

AnalizǛto ripu 

skaits

Ripu skaits, uz kurǕm 

konstatǛta P.gigantea

P.gigantea aizǺemtais 

laukums analizǛtajǕs 

ripǕs, %

Nr.

2.

 

PaǺemtajos koksnes paraugos konstatǛta augsta P. gigantea sastopamǭba. JǕatzǭmǛ, ka 

P. gigantea bija sekmǭgi kolonizǛjusi arǭ egles celmus. P. gigantea uzskata kǕ primǕro priedes 

koksnes kolonizǛjoġo sǛni (Korhonen, 2001), un tǕpǛc novǛrtǛjot bioloǥisko preparǕtu 

efektivitǕti ǭpaġi tiek analizǛta tieġi egles koksne. AizǺemtais P. gigantea laukums daģǕdǕs 

ripǕs bijis Ǹoti atġǵirǭgs 0,08 ï 95,87%. TurpmǕkajǕ darba gaitǕ izdevǕs iegȊt 54 P. gigantea 

izolǕtus. Veicot genotipu salǭdzinǕġanu konstatǛts, ka tikai 5 no analizǛtajiem 54 izolǕtiem 

pieder ĂRotstopò genotipam, pǕrǛjie 49 izolǕti raksturo dabiskǕs P. gigantea sastopamǭbu. 

DetalizǛti visu P. gigantea izolǕtu genotipu salǭdzinǕġanas rezultǕti redzami 1.6. pielikumǕ. 

PreparǕta ĂRotstopò genotipa sastopamǭba analizǛtajos objektos atspoguǸota 9.2.3. tabulǕ. 

9.2.3. tabula. ĂRotstopò sastopamǭba analizǛtajos objektos. 

MeģsaimniecǭbaKvartǕlsNogabali

1. Dienvidkurzeme 355 2 27 73

2. Dienvidkurzeme 375 39, 46, 47, 48 100

3. ZiemeǸkurzeme13 8, 10, 18 25 75

4. Austrumvidzeme 146 15, 20 6 94

5. Vidusdaugava 277 13 100

6. Vidusdaugava 338 9, 16, 17 100

Nr.

MateriǕla ievǕkġanas vieta"Rotstop" 

genotips, 

%

Cits 

P.gigantea 

genotips, %
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AnalizǛtajǕs objektos iegȊtie rezultǕti parǕda, ka dabiskǕ P. gigantea aizstǕj preparǕta 

ĂRotstopò sastǕvǕ esoġo P. gigantea jau divus gadus pǛc celmu apstrǕdes. TǕ kǕ pielietojot 

bioloǥisko preparǕtu ñRotstopò vidǛ nonǕk liels daudzums ǥenǛtiski viendabǭgas sǛnes P. 

gigantea, tad iegȊtie rezultǕti pierǕda, ka ilgtermiǺǕ tas neatstǕj ievǛrojamu ietekmi uz vietǛjo 

P. gigantea daudzveidǭbu, kas noskaidrots arǭ Vainio et al. (2001) pǛtǭjumǕ. TǕpat iepriekġ 

minǛtajǕ pǛtǭjumǕ secinǕts, ka uz viena skujkoku celma var bȊt sastopamas vairǕkas ǥenǛtiski 

atġǵirǭgas P. gigantea. ĠǕdu secinǕjumu var izdarǭt arǭ no mȊsu eksperimentǕ iegȊtajiem 

rezultǕtiem, jo uz atseviġǵiem celmiem bija sastopama gan dabiskǕ P. gigantea, gan preparǕta 

ĂRotstopò sastǕvǕ esoġǕ P. gigantea.  

TurpmǕkajos pǛtǭjumos bȊtu nepiecieġams kontrolǛtǕ eksperimentǕ (manuǕli 

apstrǕdǕjot celmus) novǛrtǛt gan preparǕta ĂRotstopò, gan laboratorijǕ izdalǭto P. gigantea 

Latvijas izolǕtu dinamiku skujkoku celmos saistǭbǕ ar P. gigantea dabisko infekciju. 

9.3. SecinǕjumi 

1. Phlebiopsis gigantea augǸǵermeǺi sastopami maksimums uz 10% celmu divus gadus 

pǛc celmu apstrǕdes ar bioloǥisko preparǕtu ĂRotstopò.  

2. DabiskǕ P. gigantea aizstǕj preparǕta ĂRotstopò sastǕvǕ esoġo P. gigantea divus gadus 

pǛc celmu apstrǕdes.  
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10.  EGǷU UN PRIEĢU STǔDU MǔKSLǬGǔ 

INFICǚĠANA AR SAKǹU PIEPI  

10.1. Metodika 

Pamatojoties uz iepriekġ veikto eksperimentu (tajos tika aprobǛta stǕdu inficǛġanas 

metodika) rezultǕtiem 2011. gada 13.-15. septembrǭ tika ierǭkots daģǕdas izcelsmes P. 

sylvestris un P. abies stǕdu inokulǕcijas eksperiments, lai izdalǭtu rezistentǕko stǕdmateriǕlu 

pret sakǺu piepi. Iepriekġ veikto eksperimentu rezultǕti un darba metodika, kas izmantota arǭ 

ġajǕ eksperimentǕ, aprakstǭta 2011. gada starpatskaitǛ ĂSakǺu trupi ierobeģojoġo faktoru 

izpǛteò. 

2012. gada janvǕrǭ pǛc 16 nedǛǸu ilgas inkubǕcijas tika izvǛrtǛta 628 egǸu un 538 

prieģu mǕkslǭgi inficǛto stǕdiǺu uzǺǛmǭba pret sakǺu piepi. Eksperimentam tika izmantotas 

egles un priedes no 11 daģǕdǕm izcelsmes vietǕm (10.1.1.tabula).  

StǕdmateriǕls izvǛlǛts, lai bȊtu iespǛjams salǭdzinǕt egǸu stǕdu reǥionǕlǕs atġǵirǭbas un 

prieģu stǕdus atkarǭbǕ no sveǵu satura koksnǛ (ZlǛku sǛklu plantǕcija). StǕdmateriǕls arǭ 

reprezentǛ lielǕkǕs II kǕrtas sǛklu plantǕcijas, kurǕm ir liels ǭpatsvars kokaudzǛtavu apgǕdǛ ar 

sǛklǕm). 

10.1.1.tabula. EksperimentǕ izmantotie parastǕs priedes un parastǕs egles stǕdi. 

Variant s 
StǕdu vecums, 

gados 
SǛklu ievǕkġanas vieta SǛklu ievǕkġanas gads 

ParastǕ egle 

Saldus 
5 

BijuġǕs Saldus virsmeģniecǭbas Sesiles 

meģniecǭbas teritorija 
1992 

Zaube 
5 

BijuġǕs CǛsu virsmeģniecǭbas Zaubes 

meģniecǭbas teritorija 
1990 

Remte 5 Remtes sǛklu plantǕcija 1993 

Ludza 
5 

BijuġǕs Ludzas virsmeģniecǭbas Ludzas 

meģniecǭbas teritorija 
1990 

JǛkabpils 
5 

BijuġǕs JǛkabpils virsmeģniecǭbas Brieģu 

meģniecǭbas teritorija 
1998 

Suntaģi 4 Suntaģu sǛklu plantǕcija 2000 

ParastǕ priede 

Dravas 4 Dravu sǛklu plantǕcija 2004 

ZlǛkas 4 ZlǛku sǛklu plantǕcija 2000 

SǕviena 4 SǕvienas sǛklu plantǕcija 2004 

Andumi 4 Andumu sǛklu plantǕcija 2004 

Ezernieki 4 Ezernieku sǛklu plantǕcija* 2000 
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Variant s 
StǕdu vecums, 

gados 
SǛklu ievǕkġanas vieta SǛklu ievǕkġanas gads 

Andumi2 4 Andumu sǛklu plantǕcija* 2004 

*2009. gada augustǕ pǕrstǕdǭtie prieģu stǕdi (pǕrǛjiem eksperimenta variantiem pǕrstǕdǭġana veikta 2009. gada 

maijǕ) 

Katram stǕdiǺam tika izmǛrǭts garums un sakǺu kakla diametrs (turpmǕkajǕ analǭzǛ 

katrs stǕdiǺġ tika numurǛts). KociǺus nogrieza aptuveni piecu centimetru dziǸumǕ zem kȊdras 

slǕǺa. (Katrs stǕdiǺġ tika audzǛts 2 l plastmasas podos MCI 17, SIA ĂLafloraò sagatavotǕ 

kȊdras substrǕtǕ KKS-M1 ietvarstǕdu audzǛġanai.) StǕdus nogǕdǕja LVMI ĂSilavaò, kur to 

stumbrus sterilizǛja liesmǕ un sagrieza 20 - 26 ripǕs - 14 ripas ( 0,8 cm biezas) virzienǕ uz 

galotni no sakǺu kakla un 6-12 ripas (0,5 cm biezas) virzienǕ uz saknǛm no sakǺu kakla. 

Ripas tika sanumurǛtas, sterilizǛtas liesmǕ (10.1.1. attǛls) un ievietotas Petri platǛs uz sterila, 

samitrinǕta (izmatots sterils dejonizǛts Ȋdens) filtrpapǭra (10.1.2. attǛls). 

  

10.1.1.attǛls Ripas sterilizǛġana 

liesmǕ. 

10.1.2. attǛls. Ripu novietojums 

Petri platǛ. 

PǛc 7 dienu inkubǕcijas ripas mikroskopǛja ar Leica stereomikroskopu MZ 7.5 (pal. 

10 x 1,25 ï 10 x 4,0), lai konstatǛtu H. annosum konǭdijnesǛjus. 

Katru ripu izmǛrǭja ar bǭdmǛru un, saskaitot inficǛtǕs ripas, tika noteikta H.annosum 

s.l. micǛlija izplatǭba analizǛtajos stǕdiǺos (10.1.3. attǛls). 
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10.1.3. attǛls. MicǛlija izplatǭba priedes koksnǛ. 

Ar vienu punktiǺu atzǭmǛta pirmǕ ripa (skaitot no inokulǕcijas vietas), ar 

diviem punktiǺiem ï otrǕ utt. 

     - attiecǭgǕ ripa lǭdz kurai konstatǛti H.annosum s.l. konǭdijnesǛji; 

     - H. annosum izplatǭba stumbrǕ (no inokulǕcijas vietas uz augġu); 

     - H. annosum izplatǭba stumbrǕ (no inokulǕcijas vietas uz leju). 

10.1.1. StǕdiǺu sagatavoġana mikorizas morfotipu noteikġanai 

SakǺu mikorizǕcijas analǭzei tika izvǛlǛti 50 egǸu stǕdi no piecǕm sǛklu izcelsmes 

vietǕm (bijuġǕs Saldus Virsmeģniecǭbas Sesiles meģniecǭbas teritorijas, bijuġǕs CǛsu 

Virsmeģniecǭbas Zaubes meģniecǭbas teritorijas, bijuġǕs Ludzas Virsmeģniecǭbas Ludzas 

meģniecǭbas teritorijas, bijuġǕs JǛkabpils Virsmeģniecǭbas Brieģu meģniecǭbas teritorijas un 

Remtes sǛklu plantǕcijas). 20 no izvǛlǛtajiem stǕdiem bija inficǛti ar H. parviporum, 20 ï ar 

H. annosum s.s. un 10 ï kontroles stǕdiǺi - neinficǛti. No katra stǕda tika paǺemts sakǺu 

paraugs - aptuveni viena astotǕ daǸa no tǕ sakǺu sistǛmas. SakǺu paraugi tika nogǕdǕti LVMI 

ĂSilavaò un lǭdz to tǕlǕkai apstrǕdei uzglabǕti  + 4Ü C temperatȊrǕ. LaboratorijǕ saknes rȊpǭgi 

noskalotas un lǭdz to mikroskopǛġanai glabǕtas Petri trauciǺos ar Ȋdeni + 4ÜC temperatȊrǕ. 

Saknes sagrieztas 1cm gabaliǺos un vienmǛrǭgi izvietotas Petri platǛ, zem kuras novietots 

plastmasas reģǥis (rȊtiǺas izmǛrs 7x7 mm). Uz ǭssaknǛm sastopamo mikorizu daudzveidǭba 

noteikta, morfotipǛjot sakǺu mikorizas. SakǺu morfotipǛġana veikta balstoties uz mikorizu 

krǕsu, formu, mantijas struktȊru un biezumu, kǕ arǭ ǕrǛjǕ micǛlija vai rizomorfu attǭstǭbu 

(Agerer 1986-2006). Mikorizas morfotipu sastopamǭba uz egǸu ǭssaknǛm noteikta, analizǛjot 

30 reģǥa rȊtiǺǕs sastopamos sakǺu fragmentus (uzskaite rȊtiǺǕs veikta pǛc kǕrtas, sǕkot no 
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reģǥa labǕ stȊra). KatrǕ rȊtiǺǕ noteikts atġǵirǭgus mikorizu morfotipus reprezentǛjoġo ǭssakǺu 

skaits. Paraugu mikroskopǛġanai lietots stereomikroskops Leica MZ-7.5 5 (pal. 10 x 1,25 ï 10 

x 4,0). 

Lai noteiktu morfotipu piederǭbu kǕdai konkrǛtai sǛǺu sugai, paredzǛts lietot 

molekulǕrǕs sugu noteikġanas metodes. Lai to veiktu, no visiem morfotipiem, kas konstatǛti 

uz katra egǸu stǕdu varianta, izdalǭtas 3-5 atseviġǵas ǭssaknǭtes. Saknes ievietotas Ependorfa 

trauciǺos un fiksǛtas 70% etanola ġǵǭdumǕ. SakǺu paraugi tǕlǕkǕm DNS analǭzǛm uzglabǕti 

saldǛtavǕ -16Ü C temperatȊrǕ.  

10.1.2. H. annosum s.l. sugas noteikġana 

Lai noteiktu vai stǕdiǺu kolonizǛjuġais Heterobasidion annosum s.l. atbilst sugai, ar ko 

stǕdiǺġ tika inficǛts sǕkotnǛji, randomizǛti izvǛlǛjǕs 10 H.annosum s.l. tǭrkȊltȊras, kas izolǛtas 

no 10 daģǕdu stǕdu ripǕm (nolasǭti konǭdijnesǛji). Heterokariotisku H. annosum kultȊru 

intersterilitǕtes grupas noteiktas izmantojot testkultȊras. PǕrbaudǕmǕs kultȊras pǕrotas ar 

H.annosum s.s. un H.parviporum homokariotiskiem testeriem. H.annosum tǭrkultȊras 

gabaliǺu - pǕrbaudǕmo izolǕtu - ar nosterilizǛtu adatu pǕrnesa Petri platǛ uz sterilas iesala -

agara barotnes. Divu cm attǕlumǕ no tǕ pǕrnesa agara gabaliǺu ar H. annosum s.s. un H. 

parviporum homokariotisku testkultȊru (grupas testeri iegȊti no K. Korhonena, Somija). 

Piederǭba intersterilitǕtes grupai pǕrbaudǭta ar trǭs atġǵirǭgǕm testkultȊrǕm. KultȊras inkubǛja 

termostatǕ 20 ÁC temperatȊrǕ ļetras nedǛǸas. PǕrbaudǕmǕs kultȊras piederǭbu intersterilitǕtes 

grupai noteica pǛc ļetrǕm nedǛǸǕm, novǛrojot testera kultȊras izmaiǺas un demarkǕcijas jeb 

konfrontǕcijas lǭniju starp abǕm kultȊrǕm. Ja testeris un testǛjamǕ kultȊra pieder vienai sugai, 

novǛrojama micǛliju saaugġana. Par to liecina ĂsprǕdzesò, kas konstatǛjamas mikroskopiski, 

analizǛjot sǛnes micǛliju, kǕ arǭ neskaidri izteiktǕ demarkǕcijas lǭnija starp abǕm kultȊrǕm, 

kas sastǕv no savstarpǛji savǭtǕm abu kultȊru hifǕm. Ja testeris un testǛjamǕ kultȊra ir 

savstarpǛji intersterilas, hifu sprǕdģu veidoġanǕs nav novǛrojama un demarkǕcijas lǭnija ir 

izteikta un bieza (Korhonen 1978 cit. pǛc Stenlid 1986). 

10.1.3. Genotipu noteikġana 

Lai noskaidrotu, vai no koksnes ripǕm iegȊtie izolǕti pieder H. annosum genotipam, ar 

kuru inficǛts kociǺġ, randomizǛti izvǛlǛjǕs 10 H.annosum s.l. tǭrkȊltȊras, kas izolǛtas no 10 

atġǵirǭgu stǕdu ripǕm (nolasǭti konǭdijnesǛji). H. annosum izolǕta tǭrkultȊras gabaliǺu ar 

liesmǕ nosterilizǛtu adatu pǕrnesa Petri platǛ uz iesala agara barotnes. PǛc tam uz ġǭs paġas 
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Petri plates pǕrnesa H. annosum izolǕtu, ar kuru stǕdiǺġ inficǛts pirms 4 mǛneġiem. Paraugus 

novietoja 1 - 1,5 cm attǕlumǕ no uzliktǕs kultȊras. KultȊras piederǭbu konkrǛtam genotipam 

noteica trǭs nedǛǸu laikǕ, novǛrojot demarkǕcijas jeb konfrontǕcijas lǭniju starp kultȊrǕm 

(Stenlid 1986). 

10.2.  RezultǕti 

KopumǕ H.annosum s.l. izraisǭtǕ infekcija konstatǛta 830 jeb 91% kociǺu no 913 ar  

sakǺu piepi inokulǛtajiem stǕdiem. H. annosum konǭdijnesǛju attǭstǭba netika novǛrota 

nevienǕ no kontroles stǕdiǺiem. LiteratȊras dati liecina, ka 2 gadus vecu prieģu stǕdu bojǕeja 

novǛrota 30 - 40 dienu laikǕ pǛc inokulǕcijas ar H. annosum (Worrall, Parmeter 1983 cit. pǛc 

Delatour et al. 1998), bet eglǛm stǕdiǺu bojǕeja nav raksturǭga (Delatour et al. 1998). MȊsu 

veiktajǕ eksperimentǕ, 160 dienas ilgajǕ inkubǕcijas periodǕ, netika konstatǛta egǸu un prieģu  

stǕdiǺu bojǕeja. Turpretǭ Swedjemark, Stenlid (1995) veiktajǕ eksperimentǕ, pǛc 44 dienas 

ilga inkubǕcijas perioda, bojǕ gǕjuġo prieģu skaits sastǕda lǭdz 60% no analizǛtajǕm trǭs gadus 

vecajǕm priedǛm, bet 4 gadus vecu egǸu bojǕeja novǛrota 20-28% no analizǛtǕ egǸu 

stǕdmateriǕla. Citu autoru pǛtǭjumos konstatǛts, ka 8-10 gadus vecǕs eglǛs H.annosum 

micǛlijs (ar ko stǕdmateriǕls inokulǛts), kas nespǛj kolonizǛt dzǭvo koksni, trǭs mǛneġu lǭdz 

divu gadu laikǕ pǛc inokulǛġanas iznǭkst (Delatour et al. 1998). PatogǛna izdzǭvoġanas 

iespǛjas koksnǛ nosaka sveǵu daudzums, proliferǕcija polifenolu parenhǭmas ġȊnǕs, fenolu un 

terpǛnu koncentrǕcija un sastǕvs (Karlsson, Swedjemark 2006).  

MȊsu pǛtǭjumǕ noskaidrots, ka ļetrǕs no seġǕm analizǛtajǕm Picea abies 

proveniencǛm dzǭvotspǛjǭgs H. annosum s.l. micǛlijs konstatǛts visos analizǛtajos 

stǕdiǺos(100%), bet divǕs proveniencǛs infekcija konstatǛta ï 98,9% stǕdmateriǕla 

(10.2.1.attǛls). Lǭdzǭgi dati iegȊti jau iepriekġ veiktos pǛtǭjumos ZviedrijǕ, konstatǛts, ka 

inficǛjuġies 92-100% analizǛto (ļetrus gadus veco P.abies) stǕdiǺu pǛc 6 nedǛǸu inkubǕcijas 

(Swedjemark, Stenlid 1995). 
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10.2.1.attǛls. Ar H. annosum s.l. inficǛto egǸu daudzums, %. 

Pinus sylvestris stǕdiǺu stumbros H. annosum s.l. konǭdijnesǛji konstatǛti - no 78 lǭdz 

97% stǕdu (10.2.2.attǛls). 22% SǕvienas sǛklu plantǕcijas stǕdos netika novǛrota H.annosum 

s.l. ï micǛlija attǭstǭba, kas liecina par augstǕkǕm koksnes rezistences spǛjǕm. 

 

10.2.2.attǛls. Ar H.annosum s.l inficǛto prieģu daudzums, %. 

StǕdmateriǕlǕ, kas reprezentǛ, SǕvienas sǛklu plantǕciju, uzskaitǭti 78% ar 

H.annosum s.s un 79% ar H. parviporum inficǛtu stǕdu. Lǭdzǭgi arǭ stǕdmateriǕls, kas 

StǕdiǺu 

izcelsmes vieta 
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reprezentǛ Dravu sǛklu plantǕciju, uzrǕda salǭdzinoġi zemu inficǛtǭbu ar vienu no analizǛtajǕm 

Heterobasidion sp. sugǕm - H. parviporum (81%). KonstatǛts, ka visǕs prieģu proveniencǛs 

izǺemot stǕdmateriǕlu, kas reprezentǛ SǕvienas sǛklu plantǕciju, H.annosum s.s. inficǛjis 

vairǕk stǕdiǺu kǕ H. parviporum (10.2.3. attǛls).  
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10.2.3.attǛls. H. annosum un H. parviporum inficǛto koku daudzums atġǵirǭgǕs prieģu 

proveniencǛs. 

10.2.1. H.annosum s.l. attǭstǭba P.abies koksnǛ 

StǕdmateriǕlǕ, ko reprezentǛ Suntaģu sǛklu plantacijǕ ievǕktǕs egǸu sǛklas, H. 

parviporum micǛlijs attǭstǭjies vidǛji 9,33 cm Ñ 0,2 cm, savukǕrt H. parviporum salǭdzinoġi 

lǛnǕk audzis JǛkabpils meģaudzi reprezentǛjoġǕ stǕdmateriǕlǕ, vidǛji sasniedzot tikai 6,98 cm 

Ñ 0,24 cm (10.2.1.1. attǛls). H.annosum s.s. vidǛjǕ micǛlija izplatǭba variǛja no 6,93 Ñ 0,21 cm 

(stǕdmateriǕls reprezentǛ Zaubes sǛklu plantǕcijǕs ievǕkto sǛklu materiǕlu) lǭdz 9,02 cm Ñ 

0,26 cm (stǕdmateriǕls reprezentǛ Remtes sǛklu plantǕciju) (10.2.1.1. attǛls). Arǭ Swedjemark 

un Stenlid (1995) ierǭkotajǕ eksperimentǕ H.annosum s.l. micǛlija izplatǭba egǸu stumbros 

variǛja no 6,1 lǭdz 9,3 cm. MinǛtajǕ eksperimentǕ stǕdi tika analizǛti 1,5 mǛnesi pǛc 

inficǛġanas ar sakǺu piepi. Salǭdzinot H.annosum s.l. micǛlija izplatǭbu stǕdu stumbros, 

statistiski bȊtiski (p < 0,05) lǛnǕk sakǺu piepes micǛlijs attǭstǭjies Zaubes un JǛkabpils 

izcelsmes stǕdmateriǕlǕ (analizǛta H.annosum s.l micǛlija vidǛjǕ izplatǭba). Remtes, Ludzas 

un Suntaģu izcelsmes stǕdmateriǕlǕ konstatǛtas statistiski bȊtiskas atġǵirǭbas starp H.annosum 

un H.parviporum micǛlija attǭstǭbu stǕdu stumbros. StǕdmateriǕlǕ, kas reprezentǛ Ludzas 

meģaudzi un Suntaģu sǛklu plantǕciju, konstatǛta bȊtiski lielǕka H.parviporum attǭstǭba, 

salǭdzinot ar H.annosum s.s., savukǕrt stǕdmateriǕlǕ, kas reprezentǛ Remtes sǛklu plantǕciju, 

StǕdiǺu izcelsmes vieta 
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konstatǛta lǛnǕka H. parviporum micǛlija attǭstǭba, savukǕrt H.anosum s.s. micǛlijs ġajǕ 

stǕdmateriǕla izplatǭjies straujǕk (10.2.1.1.attǛls).  

 

10.2.1.1. attǛls. H.annosum s.l. micǛlija attǭstǭba egǸu stumbros. 

10.2.2. H.annosum s.l. attǭstǭba P.sylvestris koksnǛ 

H.annosum s.s. micǛlija lǛnǕka attǭstǭba tika novǛrota SǕvienas sǛklu plantǕcijas 

stǕdmateriǕlǕ 1,55 cm Ñ0,1 cm, straujǕk micǛlijs attǭstǭjies stǕdmateriǕlǕ, kas reprezentǛ 

Andumi2 sǛklu plantǕciju - 2,41 cm Ñ0,09 cm. H. parviporum micǛlijs lǛni audzis ZlǛku sǛklu 

plantǕcijas stǕdmateriǕlǕ - 1,09 cm Ñ0,06 cm, savukǕrt augstǕkas vǛrtǭbas konstatǛtas, 

analizǛjot stǕdmateriǕlu, kas pǕrstǕv- Ezernieku sǛklu plantǕciju - 1,44 cm Ñ0,07 cm 

(10.2.2.1. attǛls). LiteratȊrǕ minǛts, ka 1,5 mǛneġu laikǕ sakǺu piepes micǛlijs prieģu 

stumbros izplatǕs vidǛji no 2 lǭdz 8 cm (Swedjemark, Stenlid 1995). MȊsu iegȊtie dati liecina, 

ka pǕrbaudǭtajǕs proveniencǛs micǛlija izplatǭba bijusi salǭdzinoġi lǛna. KonstatǛts, ka 

stǕdmateriǕlǕ, ko reprezentǛ SǕvienas sǛklu plantǕcija, H.annosum s.l micǛlijs attǭstǕs lǛnǕk, 

salǭdzinot ar citǕm proveniencǛm (atġǵirǭbas nav bȊtiskas pie Ŭ = 0.05). StǕdmateriǕls, ko 

reprezentǛ ZlǛku, Andumu un Andumu 2 prieģu plantǕcijǕs ievǕktais sǛklu materiǕls, uzrǕda 

statistiski bȊtisku atġǵirǭbu starp H.annosum un H.parviporum micǛlija attǭstǭbu stǕdiǺu 

stumbros, H.annosum s.s. izplatǭjies bȊtiski (p<0.05) augstǕk kǕ H.parviporum. Lǭdzǭgi arǭ 

citǕ pǛtǭjumǕ pierǕdǭts, ka H.parviporum ir labǕk adaptǛjies egles koksnǛ (Vasiliauskas, 

Stenlid 1998) 

Tiek uzskatǭts, ka paaugstinǕts sveǵu saturs koksnǛ, nodroġina koka rezistenci pret 

sakǺu piepi (Gibbs 1968), taļu mȊsu pǛtǭjumos mǛs nenovǛrojǕm ZlǛkǕs un Ezerniekos 
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ievǕktǕ sǛklu materiǕla stǕdu (ar paaugstinǕtu sveǵu saturu) rezistenci pret sakǺu piepi. TomǛr 

iespǛjams, ka 4 - 5 gadus vecos stǕdos sveǵu daudzuma atġǵirǭbas vǛl neiezǭmǛjas. 

 

10.2.2.1.attǛls. H.annosum s.l micǛlija attǭstǭba prieģu stumbros. 

10.2.3. StǕdmateriǕla izcelsmes reǥiona ietekme uz Heterebasidion annosum s.l. attǭstǭbu 

AnalizǛjot sakǺu piepes micǛlija attǭstǭbu daģǕdu provenienļu prieģu un egǸu stǕdos, 

netika konstatǛta bȊtiska atġǵirǭba (p<0.05) starp stǕdmateriǕla izcelsmes reǥionu un 

Heterobasidion annosum s.l. micǛlija attǭstǭbu. DaǸai stǕdmateriǕla, ko reprezentǛ Zaubes, 

JǛkabpils egǸu meģaudzǛs un SǕvienas prieģu plantǕcijǕs ievǕktais sǛklu materiǕls (Vidzemes 

reǥions) novǛrota lǛnǕka sakǺu piepes micǛlija attǭstǭba. TǕ kǕ eksperiments tika ierǭkots 

Meģa pǛtǭġanas stacijas (MPS) Kalsnavas meģu novadǕ iespǛjams, ka minǛtajǕs meģaudzǛs 

ievǕktais sǛklu materiǕls un stǕdi ir labǕk pielǕgojuġies Vidzemes reǥionam raksturǭgajiem 

vides apstǕkǸiem, kas arǭ sekmǛ rezistenci pret patogǛnajǕm sǛnǛm. KonstatǛts, ka, piemǛram, 

apġu rezistenci pret patogǛniem ietekmǛ vides apstǕkǸi, jo gǛnu, kas atbildǭgi par organisma 

mobilizǕciju aizsardzǭbai pret patogǛniem, darbǭbas inhibǛġana/aktivǛġana ir atkarǭga no citu 

gǛnu ekspresijas, ko savukǕrt ietekmǛ lokǕlie vides apstǕkǸi (Thomas et al. 1998). TomǛr 

ZviedrijǕ veiktǕ pǛtǭjumǕ nav konstatǛtas atġǵirǭbas starp sakǺu piepes micǛlija augġanas 
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Ǖtrumu un stǕdmateriǕla izcelsmes vietu (Swedjemark et al. 1995). Citos pǛtǭjumos tiek 

uzsvǛrts, ka galvenokǕrt paaugstinǕta rezistence pret sakǺu piepi raksturo atseviġǵus kokus 

vai klonus, bet nav attiecinǕma uz provenienci (Dimitri, Kliefoth 1980 cit. pǛc Delatour et al. 

1998; Swedjemark et al. 1995). Zviedru zinǕtnieki konstatǛjuġi, ka vairǕk kǕ 35% no sǛnes 

augġanas variǕcijǕm aplievǕ ir izskaidrojamas ar saimniekauga individuǕlajǕm ǥenǛtiskajǕm 

ǭpaġǭbǕm (Swedjemark 2001). DaģǕdiem egǸu kloniem atġǵiras fenolu daudzums un sastǕvs, 

kǕ arǭ terpǛnu daudzums pirms un pǛc stǕdu inokulǕcijas. Tas pierǕda, ka aizsargmehǕnismi ir 

ǥenǛtiski noteikti un tǕpǛc var atġǵirties rezistence pret sakǺu piepi daģǕdiem egǸu kloniem 

(Karlsson, Swedjemark 2006). Tiek uzskatǭts, ka liela ietekme uz micǛlija attǭstǭbu ir 

stǕdmateriǕla augġanas Ǖtrumam. Dimitri (1980 cit. pǛc Delatour et al. 1998) konstatǛjis, ka 

micǛlija augġanas Ǖtrums 17 gadus vecǕs eglǛs korelǛ ar koka augġanas Ǖtrumu - jo ǕtrǕk aug 

koks, jo augstǕk izplatǕs micǛlijs. ĠǕda korelǕcija novǛrota arǭ 4 gadus vecos egǸu stǕdos 

(Swedjemark 1995).  

MȊsu pǛtǭjumǕ netika konstatǛtas bȊtiskas atġǵirǭbas (p<0.05) sakǺu piepes micǛlija 

attǭstǭbǕ stǕdmateriǕlǕ, kas izaudzǛts no meģaudzǛ (Saldus, Zaube, Ludza, JǛkabpils) vai sǛklu 

plantǕcijǕs (Remtes un Suntaģu egǸu un visu analizǛto prieģu sǛklu materiǕls) ievǕktǕm 

sǛklǕm. 

TurpmǕkajos pǛtǭjumos nepiecieġams noskaidrot vai egǸu stǕdmateriǕls, kas reprezentǛ 

JǛkabpils un Zaubes meģniecǭbas, saglabǕ savas ǭpaġǭbas arǭ pǛc izstǕdǭġanas meģa platǭbǕs, 

kas inficǛtas ar H.annosum s.l. 

Izdalǭto mikorizas morfotipu noteikġana tiks veikta turpmǕkajǕ darba procesǕ. 
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10.3. SecinǕjumi 

1. Piecus gadus vecas egles ir uzǺǛmǭgǕkas pret sakǺu trupes izraisǭtǕju ï sakǺu piepi 

(inficǛjuġǕs 98,9-100% no inokulǛtajǕm eglǛm), salǭdzinot ar ļetrus gadus vecǕm 

priedǛm (infekcija attǭstǭjusies 78 - 97% no analizǛtajiem prieģu stǕdiem). 

2. SakǺu piepes micǛlijs izplatǕs ǕtrǕk piecus gadus vecǕs eglǛs (vidǛji sakǺu piepes 

micǛlija izplatǭba egǸu stumbros variǛja no 6,93 lǭdz 9,33 cm), salǭdzinot ar 4 gadus 

vecǕm priedǛm (vidǛji sakǺu piepes micǛlija izplatǭba prieģu stumbros variǛja no 1,09 

lǭdz 2,41 cm). 

3. Salǭdzinot egǸu proveniences, JǛkabpils un Zaubes sǛklu meģniecǭbǕ ievǕktais 

stǕdmateriǕls uzrǕda bȊtiski augstǕku rezistenci pret H. annosum s.l., salǭdzinot ar 

citǕm analizǛtajǕm proveniencǛm (p <0.05). 

4. Salǭdzinot visas prieģu proveniences, SǕvienas sǛklu plantǕcijas stǕdmateriǕls 

atzǭmǛjams kǕ rezistentǕkais. 
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11. SECINǔJUMI 

1. Veicot Heterobasidion annosum izplatǭbas monitoringu Pinus contorta 

eksperimentǕlajos stǕdǭjumos Vidusdaugavas meģsaimniecǭbǕ (genotipu aizǺemtǕ 

laukuma un skaita novǛrtǛjums) laikǕ no 2010. lǭdz 2012. gadam, konstatǛts, ka 

provenienci Summit Lake raksturo lielǕkas rezistences spǛjas pret sakǺu piepes 

infekciju sakǺu kontaktu ceǸǕ, salǭdzinot ar proveniencǛm Pink Mountain un Fort 

Nelson. 

2. Klinġkalnu priedes stǕdǭjumos Vidusdaugavas meģsaimniecǭbǕ, kǕ arǭ 

ZiemeǸkurzemes meģsaimniecǭbǕ bijuġǕs kokaudzǛtavas teritorijǕ ierǭkotajǕ P. 

contorta audzǛ, jǕturpina H. annosum infekcijas centru izplatǭbas monitorings, lai 

novǛrtǛtu bioloǥisko un antropogǛno faktoru ietekmi uz H. annosum attǭstǭbu. 

Skujkoku audzes, kas ierǭkotas ar barǭbas vielǕm bagǕtǕs augsnǛs, piemǛram, bijuġajǕs 

lauksaimniecǭbas zemǛs, ir ǭpaġi uzǺǛmǭgas pret sakǺu piepes infekciju, tomǛr mȊsu 

analizǛtajos parauglaukumos, kur nav iepriekġǛjǕs ǥenerǕcijas prieģu celmu, sakǺu 

piepe nav konstatǛta. 

3. Mazo dimensiju skujkoku celmi ir pakǸauti H. annosum bazǭdijsporu infekcijai. 

2010./2011. gadǕ H. annosum tika konstatǛts attiecǭgi 19,4% analizǛto egǸu un 13,5% 

prieģu celmos. 2012. gadǕ 6 parauglaukumos, novǛrtǛjot 554 mazo dimensiju celmus, 

Heterobasidion infekcija konstatǛta 26,9% analizǛto egǸu un 13,6% analizǛto prieģu 

celmu. TurpmǕkajos pǛtǭjumos nepiecieġams novǛrtǛt H. annosum micǛlija attǭstǭbu 

inficǛtajos celmos, respektǭvi, pǕrbaudǭt vai H. annosum micǛlijs no mazo dimensiju 

skujkoku celmiem var sasniegt blakus esoġo skujkoku saknes. 

4. Salǭdzinot H. annosum augǸǵermeǺu attǭstǭbu uz trupǛjuġǕm egles meģizstrǕdes 

atliekǕm, konstatǛts, ka 3. gadǕ Dm meģa tipǕ uz vienu m
3
 koksnes ir izveidojuġies 

1197 cm
2
 sǛnes augǸǵermeǺu, bet Kp meģa tipǕ jauno, aktǭvi sporulǛjoġo augǸǵermeǺu 

daudzums ir samazinǕjies: 2012. gadǕ konstatǛti 914 cm
2
 uz 1 m

3
 koksnes. Uz 

atliekǕm ar mizas bojǕjumiem arǭ 3. gadǕ pǛc atlieku atstǕġanas meģǕ ir konstatǛts 

vairǕk augǸǵermeǺu nekǕ uz atliekǕm bez mizas bojǕjumiem. Lai samazinǕtu svaigu 

celmu inficǛġanǕs iespǛjas ar H. annosum bazǭdijsporǕm, nav pieǸaujama trupǛjuġu, 

lielu dimensiju egles cirġanas atlieku atstǕġana meģǕ. 
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5. Ar sakǺu piepi inficǛti celmi Kp meģa tipǕ veicina H. annosum izplatǭbu ne tikai 

sakǺu kontaktu ceǸǕ, bet arǭ sekmǛjot augǸǵermeǺu veidoġanos. Trǭs gadus pǛc inficǛto 

koku nozǕǥǛġanas sakǺu piepes augǸǵermeǺi konstatǛti uz 31 no 40 analizǛtajiem 

celmiem. Uz viena celma izveidojuġos H. annosum laukums vidǛji sastǕda 239 cm
2
. 

TurpmǕkajǕ darbǕ jǕierǭko atcelmoġanas izmǛǥinǕjumi ar H. annosum stipri inficǛtǕs 

egǸu audzǛs arǭ uz nosusinǕtǕm kȊdras augsnǛm, lai novǛrtǛtu celmu izstrǕdes ietekmi 

uz sakǺu trupi izraisoġo sǛǺu H. annosum un Armillaria spp. sastopamǭbu. 

Nepiecieġams arǭ analizǛt celmu izstrǕdes ietekmi uz augsnes ǭpaġǭbǕm un meģa 

atjaunoġanas pasǕkumu efektivitǕti. 
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13. PIELIKUMI  
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1.1 pielikums. Zemsegas augu sastǕva raksturojums atcelmoġanai 

paredzǛtajǕs platǭbǕs 

Par ǵǛrpju sugu izpǛti izcirtumos, kur paredzǛts veikt celmu 

rauġanu. 

Apsekoti 5 nogabali: 2 iecirkǺi Vidzemes reǥionǕ un 3 iecirkǺi KurzemǛ. KatrǕ 

iecirknǭ izdalǭti 2 parauglaukumi ï viens parauglaukums kontrolei, bet otrs kur tiks 

veikta celmu rauġana. ĠǕdi pǛtǭjumi nozǭmǭgi, jo tas Ǹaus izsekot kǕ notiek veǥetǕcijas 

izmaiǺas, tai skaitǕ arǭ ǵǛrpju. 

  VidzemǛ apsekoti 2 iecirkǺi.  

Ogre: Vidusdaugavas meģsaimniecǭba, Ogres iecirknis 360. kv., 9. nog. 

(platǭba 3.3 ha). kur veikts izcirtums pirms vairǕkiem gadiem. 

1. parauglaukums. ĠajǕ izcirtumǕ jau saauguġi jauni krȊmiǺi un daudz 

lakstaugu sugu. Celmi lielǕko daǸu ir ieauguġi un apǛnoti. Augsnes ǵǛrpju nav, vienǭgi 

uz celmiem, kuriem vǛl nav atdalǭjusies miza ir atrodami ǵǛrpji. Celmu konsistence ir 

cieta, nav sǕkusi trȊdǛt. Lǭdz ar to uz celmiem ǵǛrpju maz. ĠajǕ parauglaukumǕ 

atrodam ǵǛrpjus, kas aug uz celmiem, kuriem vǛl miza nav atdalǭjusies. Tie ir visplaġǕk 

sastopamie ǵǛrpji ïCladonia fimbriata, Cl. digitata, Cl. chlorophaea, Cl. coniocraea 

un vietǕm nepilnǭgi pazǭstamie ǵǛrpji ï Lepraria incana 

2. parauglaukums atrodas kǕdus 100 m no iepriekġǛjǕ aiz meģa nelielas 

audzes. TǕpat arǭ ġis parauglaukums arǭ aizaudzis ar lakstaugiem. ǴǛrpji sastopami 

maz, galvenokǕrt uz celmiem, kuriem vǛl miza nav atdalǭjusies. TǕs ir samǛrǕ vǕji 

attǭstǭtas ï Cladonia fimbriata, C. chlorophaea, C. digitata, C. coniocraea un Lepraria 

incana. 

    

Nǭtaure: Rietumvidzemes  meģsaimniecǭba, VǛru iecirknis, 58. kv. 34 nog. (platǭba 

2.8 ha)  

1. parauglaukums atrodas nogǕzǛ, tǕpat aizaudzis ar krȊmiem un lakstaugiem. 

VietǕm celmi mazǕk ieauguġi, kuriem vǛl saglabǕjusies miza, uz kuras redzam arǭ ǵǛrpjus, 

vǕji attǭstǭti. Te galvenokǕrt dominǛ kladonijas ï Cladonia digitata, C. fimbriata, C. 

chlorophaea, C. conoiocraea, atseviġǵi eksemplǕri Vulpicida pinastri un nepilnǭgi pazǭstamais 

ǵǛrpis Lepraria incana. 
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2. parauglaukums tǕpat aizaudzis ar krȊmiem un graudzǕlǛm, vietǕm ir nelieli atklǕti 

laukumiǺi, kur vairǕk izgaismoti un mazǕk noǛnoti. Augsnes ǵǛrpju ġajos parauglaukumos 

neatradǕm, jo pǕrǕk aizauguġi. ĠajǕ parauglaukumǕ tǕpat kǕ iepriekġǛjǕ sastopamas tǕs paġas 

sugas. ĠajǕ parauglaukumǕ uz daģiem celmiem labi attǭstǭjusies Cladonia digitata.  

 

KurzemǛ apsekojǕm 3 iecirkǺus:  

Jaunpils: Zemgales meģsaimniecǭba, Kandavas iecirknis 326. kv.7. un 8. nog. 

(platǭba 1.4 un 1.8 ha) atrodas meģa ielokǕ, pie kam ġis nogabals raksturojas ar bagǕtǭgu 

lakstaugu audzi, acǭmredzot augsne ir Ǹoti labvǛlǭgi to augġanai.  

1. un 2. parauglaukumi sakarǕ ar bagǕtǭgu lakstaugu veǥetǕciju, ǵǛrpju Ǹoti maz. 

Augsnes ǵǛrpju nav, atrodami vienǭgi uz celmiem, vǕji attǭstǭtas kladonijas ï Cladonia 

digitata, C. chlorophaea, C. coniocraea, C. fimbriata un ǛncietǭgǕ suga Lepraria incana. 

 

Dursupe: ZiemeǸkurzemes meģsaimniecǭba, MǛrsraga iecirknis 437. kv., 8. nog. 

(platǭba 0.7 ha). 

1.parauglaukums atrodas lǭdzenǕ vietǕ, mazǕk aizaudzis, vairǕk atgǕdina purvǕju, 

jo mitrǕks, spǛcǭgǕk attǭstǭjusies sȊnu sega. Celmi vairǕk atklǕti, nav noǛnoti, vajadzǛtu 

bȊt labvǛlǭga vide ǵǛrpju augġanai. TomǛr ǵǛrpju samǛrǕ maz, sastopam kladonijas ï 

Cladonia digitata, C. coniocraea, C. fimbriata, C. chlorophaea un Lepraria incana. 

2. parauglaukumǕ vǛrojamas tǕs paġas sugas, kas iepriekġǛjǕ parauglaukumǕ. ĠajǕ 

parauglaukumǕ uz satrȊdǛjoġǕ celma, bez jau minǛtǕm sugǕ atrǕdǕm Cladonia cenotea, 

kas raksturǭga ġǕdai augtenei. 

 

Stende: ZiemeǸkurzemes meģsaimniecǭba, Vanemas iecirknis, 188. kv. 9. nog. 

(platǭba 2 ha). 

 Izcirtums atrodas dziǸi meģa ielokǕ, maz aizaudzis, celmi un kritalas vairǕk 

izgaismotas, vairǕk iespǛju ǵǛrpju augġanai. 

1. parauglaukumǕ dominǛjoġǕs sugas ir Cladonia chlorophaea. C. coniocraea, C. 

digitata, C. fimbriata, Lepraria incana.  

2. parauglaukumǕ tǕpat kǕ 1. parauglaukumǕ sastopamas tǕs paġas sugas. ĠajǕ 

parauglaukumǕ atrodam arǭ kritalas, kas bagǕtǭgi noauguġas ar Cladonia coniocraea 

un Cladonia fimbriata.  
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SecinǕjumi 

 ApsekotǕs teritorijas samǛrǕ nabadzǭgas ar ǵǛrpjiem. TajǕs esam konstatǛjuġi 8 

ǵǛrpju sugas ï 6 kladoniju sugas, 1 nepilnǭgi pazǭstamo ǵǛrpju sugu Lepraria incana un 1 

Vulpicida pinastri. TǕs raksturǭgas koku stumbru pamatdaǸai, var augt arǭ uz celmiem un 

citǕm vertikǕlǕm virsmǕm. JǕatzǭmǛ, ka katrai ǵǛrpju sugai ir savas ekoloǥiskǕs prasǭbas. 

Daģas vairǕk piemǛrojuġǕs augt uz koku stumbru pamatdaǸas, citas uz koku stumbriem vai to 

vainaga daǸǕ. IzcǛrtot kokus uz celmiem saglabǕjas sugas, kas raksturǭgas koku pamatdaǸai. 

Izmainoties videi, apgaismojumam, mitruma apstǕkǸiem, mainǕs arǭ ǵǛrpju sugu sastǕvs. Uz 

celmiem ǵǛrpju maz, jo no celmiem noloboties mizai arǭ ǵǛrpji aiziet bojǕ. Celmi pǛc koku 

nocirġanas ir cietas konsistences, ǵǛrpji nespǛj ieaugt. TǕlǕkajǕ gaitǕ celmu pakǕpeniskai 

trȊdǛġanai, koksne kǸȊs vairǕk piemǛrota ǵǛrpju augġanai. ParǕdǭsies citas ǵǛrpju sugas. 

Celmu konsistence tuvosies kritalu konsistencei. TǕlǕkajos pǛtǭjumos varǛs konstatǛt, kuras 

sugas no konstatǛtajǕm saglabǕsies un kǕdas parǕdǭsies no jauna. Ġajos parauglaukumos 

mainǭsies veǥetǕcija lǭdz ar to mainǭsies arǭ ǵǛrpju sugu sastǕvs. 1. tabulǕ redzama sugu 

sastopamǭba pǛtǭtajos nogabalos. 

1. tabula 

KonstatǛto ǵǛrpju sugu saraksts pǛtǭtajos parauglaukumos 
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 2
 

Cladonia botrytes   +        

Cladonia cenotea         +   

Cladonia chlorophaea     + +     

Cladonia coniocraea + +  + + + + + + + + 

Cladonia digitata + + + + +  + + + + 

Cladonia fimbriata + + + + + + + + + + 

Lepraria incana + + + + + + + + + + 

Vulpicida pinastri   +        

 

KǕ redzams no tabulas 1, visos parauglaukumos sastopamas galvenokǕrt visbieģǕk 

sastopamǕs kladoniju sugas ï Cladonia coniocraea, C. digitata, C. fimbriata un Lepraria 

incana. Reti konstatǛtas Cladonia botrytes un Vulpicida pinastri.  

ApkǕrt izcirtumiem uz kokiem ir daudz epifǭtisko ǵǛrpju sugu ï Hypogymnia 

physodes, Platismatia glauca, Parmelia sulcata, Pertusaria amara, Lecidella elaeochroma, 

Lecanora un Usnea ǥinġu sugas. 



 

135 

 

1.2. pielikums. PǛtǭjumu metodikas aprobǕcija par celmu 

izvǕkġanas nozǭmi bezmugurkaulniekiem 
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Ievads 

 

 

Viens no mȊsdienu meģsaimniecǭbas izaicinǕjumiem ir maksimǕli efektǭva un pilnǭga 

koksnes resursu izmantoġana cirsmǕs. Zari, celmi, miza agrǕkos gados netika pilnǭbǕ 

izmantoti. PǛdǛjos gadu desmitos pasaulǛ aizvien intensǭvǕk cilvǛki sǕk izmantot tǕdu 

koksnes resursu kǕ celmus, kas agrǕk cirsmǕs palika dabiskai trȊdǛġanai. Celmu izmantoġana 

ir aktuǕla bioenerǥǛtikǕ. IegȊtie produkti palǭdz aizvietot fosilo kurinǕmo, tǕdǛjǕdi veicinot 

CO2 izmeġu samazinǕġanu. Vienlaicǭgi ir samǛrǕ maz pǛtǭjumu par to, kǕ celmu izǺemġana 

ietekmǛ meģa bioloǥisko daudzveidǭbu, meģu augsnes, vielu dabiskǕs aprites procesus un 

turpmǕko meģa produktivitǕti. Arǭ Latvijas apstǕkǸos lǭdz ġim ġǕdi pǛtǭjumi nav veikti. 

 

PǛtǭjuma mǛrǵis: aprobǛt metodiku pǛtǭjumiem par celmu izǺemġanas ietekmi uz 

bezmugurkaulnieku faunu. 

 

Darba uzdevumi:  

 

1. Apkopot un analizǛt pieejamos Latvijas un citu valstu zinǕtniskajǕ literatȊrǕ datus 

(publikǕcijas, projektu materiǕlus u.c.) par celmu un to izmantoġanas (izvǕkġanas) 

nozǭmi bezmugurkaulniekiem: pǛtǭjumu metodes, rezultǕtus, diskusijas, secinǕjumus, 

rekomendǕcijas, apkopoto un analizǛto datu avotu sarakstu un citu mǛrǵa sasniegġanai 

nozǭmǭgo informǕciju. 

2. AprobǛt lauka pǛtǭjumu metodes par ar egǸu celmiem saistǭtajǕm bezmugurkaulnieku 

(galvenokǕrt ï vaboǸu, daudzkǕju) sugǕm vai sugu grupǕm atkarǭbǕ no celmu 

diametra. AprobǕciju veikt vienǕ no izvǛlǛtajiem parauglaukumiem, izliekot vismaz 2 

MalǛzes lamatas, vismaz 6 barjerslazdus un vismaz 10 augsnes lamatas, lamatu 

ekspozǭcijai paredzot ne mazǕk kǕ 40 diennaktis.  

3. Laboratorijas apstǕkǸos veikt ievǕktǕ materiǕla apstrǕdi (sugu vai sugu grupu 
noteikġanu, skaitǭġanu).  

4. Sagatavot atskaiti tajǕ ietverot informǕciju par: 

a. pǛtǭjumǕ izmantoto metodiku (lamatu veidi, skaits, eksponǛġanas vieta, laiks 
u.c.); 

b. iegȊtajiem rezultǕtiem (datu tabulas ar sugu vai sugu grupu un eksemplǕru 
skaita sadalǭjumu pa lamatu veidiem, celmu diametriem u.c.); 

c. diskusiju (analǭzi) par iegȊtajiem rezultǕtiem; 

d. secinǕjumiem; 

e. turpmǕko pǛtǭjumu mǛrǵiem, uzdevumiem, detalizǛtu metodiku (ietverot 
nepiecieġamo materiǕlu veidus un daudzumu). 
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LiteratȊras apskats 

PǛdǛjos gados zinǕtnieki lielu uzmanǭbu pievǛrġ celmu izmantoġanai tautsaimniecǭbǕ 

un tǕs ietekmes uz meģa bioloǥisko daudzveidǭbu pǛtǭjumiem. Seviġǵi aktǭvi ġǭ problǛma tiek 

pǛtǭta SkandinǕvijas valstǭs un KanǕdǕ, taļu ir zinǕtniskas publikǕcijas arǭ par citiem 

reǥioniem: CentrǕleiropu, LielbritǕniju u.c. GalvenǕ uzmanǭba tiek pievǛrsta celmu lomas 

noskaidroġanai meģa bioloǥiskǕs daudzveidǭbas uzturǛġanǕ ilgtermiǺǕ. LielǕkǕ daǸa pǛtǭjumu 

lǭdz ġim ir veltǭtas celmos dzǭvojoġajǕm saproksilofǭtajǕm vabolǛm, kas kǕ modeǸgrupa ir 

vieglǕk izmantojamas pǛtǭjumu veikġanǕ. MazǕk rakstu pagaidǕm ir par celmu izǺemġanas 

ietekmi uz meģa biodaudzveidǭbu, augsni un meģa turpmǕko produktivitǕti. Visus pǛtǭjumus 

par celmu nozǭmi biodaudzveidǭbas uzturǛġanǕ nosacǭti var iedalǭt ļetrǕs grupǕs: 1) raksti, 

kuros tiek pǛtǭta bezmugurkaulnieku daudzveidǭba un saproksilofǭto kukaiǺu sabiedrǭbas 

daģǕdos celmos (atkarǭbǕ no koka sugas, celma diametra, augstuma un vecuma); 2) raksti par 

celmu nozǭmi meģsaimniecǭbai kaitǭgu sugu attǭstǭbǕ un tǕlǕkǕ izplatǭbǕ meģaudzǛs; 3) raksti 

par celmu izmantoġanas ietekmi uz meģa biodaudzveidǭbu, par to izmantoġanas veidiem; 4) 

raksti par celmu izǺemġanasietekmi uz koku (seviġǵi ï egǸu) sakǺu slimǭbǕm. 

 

Walmsley J.D., Godbold D.L. (2010) sniedz apskatu par celmu izǺemġanas 

bioenerǥǛtikas vajadzǭbǕm ietekmi uz vidi. Autori norǕda, ka celmu izvǕkġanai bioenerǥǛtikas 

vajadzǭbǕm ir liela praktiska nozǭme un daudzas priekġrocǭbas. PirmkǕrt, tǕ ir koksnes 

kurinǕmǕ raģoġana, kas aizstǕj fosilo kurinǕmo un mazina oglekǸa izmeġus. OtrkǕrt, tie ir 

papildus ieǺǛmumi meģsaimniekiem. Arǭ izcirtumi kǸȊst vairǕk sakǕrtoti, vieglǕk apstǕdǕmi ar 

jaunu meģu. TreġkǕrt, mazina daģǕdu sǛǺu izraisǭtu koku slimǭbu izplatǭġanos (tai skaitǕ 

Heterobasidion). TomǛr, ir pietiekami daudz pierǕdǭjumu, ka gadǭjumos, ja celmu izǺemġana 

notiek nekontrolǛti un neievǛrojot pietiekamus piesardzǭbas pasǕkumus, tǕ var nodarǭt videi 

neatgriezenisku negatǭvu ietekmi. NegatǭvǕs sekas celmu izǺemġanai ir organisko vielu 

mazinǕġanǕs meģa augsnǛs, iespǛjamǕ erozija un augsnes sablǭvǛġanǕs, izmaiǺas dabiskajos 

vielu aprites procesos, barǭbas elementu mazinǕġanǕs augsnǛ, tǕs produktivitǕtes 

pazeminǕġanǕs, nezinǕma ietekme uz meģa turpmǕko produktivitǕti, meģam neraksturǭgu, 

bieģi invazǭvu sugu ienǕkġana biotopos, kas var veicinǕt herbicǭdu izmantoġanu un visbeidzot 

ï samazina meģa bioloǥisko daudzveidǭbu, ǭpaġi ï sȊnu, ǵǛrpju, sǛǺu un bezmugurkaulnieku 

sugǕm. Lai mazinǕtu celmu izǺemġanas negatǭvo ietekmi, autori ierosina uzkrǕt un izplatǭt 

labǕko pieredzi. LǭdzġinǛjie pǛtǭjumi vairǕk veikti saistǭbǕ ar celmu izǺemġanas ietekmi uz 

koku sakǺu slimǭbǕm un meģa bioloǥisko daudzveidǭbu. Daudz mazǕk ir pǛtǭjumu par celmu 

izǺemġanas ietekmi uz augsnes sastǕvu un turpmǕko meģa produktivitǕti. 

 

Hjªlt®n J., Stenbacka F., Andersson J. (2010) pǛtǭjuma galvenais mǛrǵis bija noteikt 

daģǕda augstuma celmu nozǭmi meģa bioloǥiskajǕ daudzveidǭbǕ, saistǭbǕ ar celmu izǺemġanu 

no meģa ekosistǛmǕm. PǛtǭjumi tika veikti 10 izcirtumos Zviedrijas ziemeǸos, kur 

saproksilofǭtǕs vaboles tika pǛtǭtas pie zemiemcelmiem, augstiem celmiem un pie vertikǕli 

stǕvoġiem nokaluġu koku stumbeǺiem. MateriǕls tika ievǕkts ar speciǕlǕm Ăizskrejuò lamatǕm 

(emergence traps) (skat. 1. ï 2. att.), kopǕ 929 ǭpatǺi no 120 sugǕm. Autori, konstatǛ, ka zemo 

celmu izǺemġana bȊtiski ietekmǛ meģa saproksilofǭto vaboǸu biodaudzveidǭbu un ka 

nepiecieġams iztrǕdǕt kompensǛjoġos mehǕnismus, kas mazinǕtu ietekmi. 
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1.att.ĂIzskrejuò lamatas (emergence trap) (pǛc http://entomology.org.uk/products.htm) 

 

 
 

2.att.ĂIzskrejuò lamatas (emergence trap) (pǛc http://bugdorm.megaview.com.tw/soil-

emergence-trap-white-96x26-mesh-60x60x60-cm-pack-of-4-p-125.html) 

 

Zviedru meģa entomologi Victorsson J.D., Jonsell M., (2012) analizǛ egǸu celmu 

izǺemġanas ietekmi uz saproksilofǭto vaboǸu bioloǥisko daudzveidǭbu Zviedrijas cirsmǕs. ViǺi 

norǕda, ka celmu ieguve bioenerǥǛtikas vajadzǭbǕm ir jana meģsaimniecǭbas aktivitǕte, kas 

maz pǛtǭta, tǕpǛc ir svarǭgi izprast svarǭgǕkǕs likumsakarǭbas un sekas, kas saistǭtas ar tǕs 

ietekmi uz meģa biodaudzveidǭbu. SaproksilofǭtiskǕs vaboles ir saistǭtas ar miruġu koksni. 

Samazinoties koksnes pieejamǭbai ekosistǛmǕ, mazinǕsies tǕs pieejamǭba sugǕm. PǛtǭjumi 

tika veikti 3 gadus vecos izcirtumos, kuros apmǛram 25% celmu tika saglabǕti. KatrǕ 

izcirtumǕ paraugi tika savǕkti no 10 egǸu celmiem, kuriem veikta mizu sijǕġana. KopǕ ievǕkti 

6959 ǭpatǺi no 46 sugǕm. Autori konstatǛja, ka celmu izǺemġana atstǕja negatǭvu ietekmi uz 

plǛsǭgajǕm un micetofǕgajǕm vabolǛm. To skaits samazinǕjǕs. PǛtǭjumi parǕdǭja, ka 

lǭdzġinǛjie ieteikumi cirsmǕs atstǕt 15 ï 25% celmu ir nepietiekami, lai nodroġinǕtu 
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vaboǸu biodaudzveidǭbas saglabǕġanos. TurpmǕkajos pǛtǭjumos jǕnoskaidro, cik daudz 

celmu ir jǕatstǕj cirsmǕs, lai tie nenodarǭtu kaitǛjumu bioloǥiskajai daudzveidǭbai. 

 

AgrǕk vairǕki zinǕtnieki uzsvǛra, ka veicot celmu izvǕkġanu, tos svarǭgi saglabǕt 

cirsmu mitrajos nogabalos. Taļu iespǛjams, ka vaboǸu fauna var atġǵirties celmos, kas atrodas 

mitros un sausos biotopos. TǕpǛc zviedru zinǕtniece Ols C. (2011) savam pǛtnieciskajam 

projektam izvirzǭja hipotǛzi, ka vaboǸu fauna var atġǵirties no celmiem, kas atrodas sausǕs un 

mitrǕs vietǕs. Tika izmantoti bǛrza un egles celmi. Katrs paraugs tika ievietotas audzǛġanas 

kastǛ uz divi mǛneġi. KopǕ pǛtǭjumǕ tika ievǕkti 17065 vaboǸu ǭpatǺi, kas piederǛja pie 114 

sugǕm. PǛtǭjumi pierǕdǭja, ka lielǕka sugu daudzveidǭba ir bǛrzu celmos neatkarǭgi no biotopa  

mitruma pakǕpes. EgǸu celmos zemǕka daudzveidǭba bija mitrǕs vietǕs. No celmiem tika 

ievǕktas gan saproksilofǭtǕs sugas, gan tǕdas, ko neuzskata par saproksilofǭtǕm. Tas tikai 

parǕda celmu nozǭmi vaboǸu bioloǥiskǕs daudzveidǭbas nodroġinǕġanǕ.  

 

Lǭdzǭgu pǛtǭjumu ar lǭdzǭgǕm metodǛmu veica Ols C., Victorsson J., Jonsell M. (2012) 

un apstiprinǕja iepriekġ izteikto apgalvojumu, ka sausǕs vietǕs celmos ir lielǕka kukaiǺu sugu 

daudzveidǭba nekǕ mitrǕs vietǕs esoġos. To svarǭgi Ǻemt vǛrǕ, plǕnojot celmu izǺemġanu, jo 

mitrǕs vietǕs to neiesaka darǭt tǕpǛc, ka augsnei tiek nodarǭts lielǕks kaitǛjums, nekǕ izǺemot 

celmus sausǕs vietǕs, taļu biodaudzveidǭbai lielǕks kaitǛjums tiek nodarǭts sausǕs vietǕs. 

 

Jonsell, M. & Hansson, J. (2011) pǛtǭja vaboǸu biodaudzveidǭbu daģǕda vecuma 

celmos un baǸǵos. Tika izvǛlǛti 1 un 5 gadus veci celmi un baǸǵi, kuriem tika noǺemta miza 

un tǕ tika izsijǕta. PǛtǭjumǕ tika izmatoti gan skujkoki (egles, priedes) gan lapu koki (bǛrzi, 

apses). KopumǕ tika ievǕkti 3348 vaboǸu ǭpatǺi, kas piederǛja pie 124 sugǕm. Sugu skaits 

celmos un uz sausiem stumbriem bija diezgan lǭdzǭgs skujkokiem, taļu vairǕk atġǵǭrǕs 

lapkokiem. Autori rosina toǺemt vǛrǕ plǕnojot celmu izǺemġanas darbus. 

 

RunǕjot par celmu izǺemġanu bioenerǥǛtikas vajadzǭbǕm, Jonsell M. (2008) akcentǛ, 

ka ne tikai liela izmǛra celmiem, bet arǭ maza izmǛra (10 cm ß) ir nozǭme daudz sugu attǭstǭbǕ, 

taļu par to nav pietiekami daudz pǛtǭjumu. ViǺaprǕt, arǭ to ir jǕǺem vǛrǕ, plǕnojot celmu 

izǺemġanas darbus. 

 

Brin A., Bouget Ch., Valladares L., Brustel H. (2012) savǕ pǛtǭjumǕ par celmu nozǭmi 

meģa bioloǥiskǕs daudzveidǭbas uzturǛġanǕ uzdod jautǕjumu: ĂVai celmi ir nozǭmǭgi 

saproksilofǭto vaboǸu aizsardzǭbǕ apsaimniekotos meģos?ò un paġi ar pǛtǭjumu rezultǕtiem 

atbild uz ġo jautǕjumu apstiprinoġi. Apsaimniekotos meģos parasti celmu ir daudz un tǕpǛc ir 

loǥiska interese par to izmantoġanu bioenerǥǛtikǕ, taļu zinǕġanu lǭmenis par ar tiem 

saistǭtajǕm saproksilofǭto organismu asociǕcijǕm pagaidǕm ir nepilnǭgs. PǛtǭjumǕ tika 

izmantotas izskrǛju lamatas. PǛtǭjumu veica uz ozolu un prieģu liela diametra (virs 20 cm) 

celmiem un sausiem kokiem. PǛtǭjumi apstiprinǕja, ka celmos ir daudz lielǕka sugu 

daudzveidǭba nekǕ sausos stumbros. Celmu masveida izǺemġanas gadǭjumos tas ir liels risks 

daudzǕm saproksilofǭtajǕm sugǕm, kuru populǕcijas var tikt nopietni apdraudǛtas. 

 

Nobaģǭjuġies par celmu izǺemġanas apjomu palielinǕġanos ir arǭ Persson T.,
 
Lenoir L., 

Vegerfors B. (2012), kuri pǛtǭja daģǕdus posmkǕjus, kas sastopami celmos. Arǭ viǺi norǕda, 

ka pǛdǛjos gados palielinǕs celmu izǺemġana bioenerǥǛtikas vajadzǭbǕm un ka joprojǕm ir 

nepietiekams zinǕġanu lǭmenis par celmu izǺemġanas ietekmi uz meģa bioloǥisko 

daudzveidǭbu, ǭpaġi ï saproksilofǭtajǕm sugǕm. PǛtǭjumǕ ǭpaġa uzmanǭba pievǛrsta nevaboǸu 

posmkǕjiem, kas daudzi cieġi saistǭti ar atmiruġu koksni, taļu ir pǛtǭti daudz mazǕk nekǕ 

http://www.sciencedirect.com/science/article/pii/S0378112712005427
http://www.sciencedirect.com/science/article/pii/S0378112712005427
http://www.sciencedirect.com/science/article/pii/S0378112712005427
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vaboles. PǛtǭjumam tika izvǛlǛti prieģu un egǸu celmi. Tika pielietots termoeklektoram (skat. 

3. att.) lǭdzǭgas lamatas (Tullgren funnels) (skat. 4. att.). 

 
3. att. Termoeklektora shǛma. (pǛc amentsoc.org) 

 

            
 

4. att. Tullgren funnels lamatu veidi (pǛc burkard.co.uk un 

http://soilbugs.massey.ac.nz/collection_berlese.php). 

Tullgren funnels lamatu veidi ir Ǜrti izmantojami materiǕla izdalǭġanai no 

sasmalcinǕtas mizas, augsnes vai zemsedzes. TǕs ir daudz precǭzǕkas par logu lamatǕm, kurǕs 

iemaldǕs daudzas nejauġas sugas. Persson T.,
 
Lenoir L., Vegerfors B. (2012) savǕ pǛtǭjumǕ 

konstatǛja 56 nevaboǸu sugas. Netika konstatǛta bȊtiska atġǵirǭba starp prieģu un egǸu celmos 

mǭtoġajǕm sugǕm. IzanalizǛjot visus substrǕtus, visvairǕk bija daudzkǕji (Diplopoda) (29%), 

vaboles (Coleoptera) (20%) un divspǕrǺu (Diptera) kǕpuri (17%). Salǭdzinot substrǕtus, piem. 

daudzkǕju vislielǕkǕ daudzveidǭba bija mizǕ (98%). No daudzkǕjiem mizǕ un koksnǛ 

visparastǕkǕ bija Proteroiulus fuscus. SeġǕm sugǕm tika pierǕdǭta skaidra saistǭba ar celmu 

koksni. Daģas augsnǛ dzǭvojoġas sugas arǭ iespǛjams, kǕdǕ no attǭstǭbas stǕdijǕm ir saistǭtas ar 

celmiem. TǕs visas varǛtu tikt apdraudǛtas, masveidǕ izvǕcot celmus. 

 

http://www.sciencedirect.com/science/article/pii/S0378112712005427
http://www.sciencedirect.com/science/article/pii/S0378112712005427
http://www.sciencedirect.com/science/article/pii/S0378112712005427
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Lai izprastu celmu nozǭmi meģa bioloǥiskajǕ daudzveidǭbǕ, ir svarǭgi saprast, kǕ 

veidojas sugu asociǕcijas, kas apdzǭvo sausu un trȊdoġu koksni. Hedgren P.O. (2007) ir pǛtǭjis 

tǕs vaboǸu (Coleoptera) un parazǭtisko plǛvjspǕrǺu (Hymenoptera) sugas, kas atlido pirmǕs uz 

augstiem egǸu celmiem to agrǭnǕs stǕdijǕs, pirmajǕ gadǕ pǛc koka nocirġanas. Parastie zemie 

celmi tika salǭdzinǕti ar 4 m augstiem cilvǛka veidotiem celmiem. Vairums taksonu tika 

konstatǛti gan augstos, gan zemos celmos. Augstajos celmos bija daudz vairǕk parazǭtisko 

plǛvjspǕrǺu, no kurǕm 3 sugas tika konstatǛtas tikai augstajos celmos.Uz augstajiem celmiem 

tika konstatǛtas daudzas sugas, kas ir arǭ mizgrauģu un citu meģa kaitǛkǸu dabiskie 

ienaidnieki. Arǭ ġis pǛtǭjums apstiprinǕja celmu nozǭmi meģa biodaudzveidǭbas saglabǕġanǕ.  

 

Lǭdzǭgus pǛtǭjumus ar mehǕniski veidotiem egles augstajiem celmiem veica arǭ Wikars 

L.-O. Sahlin E., Ranius Th. (2005). PǛtǭjums ir seviġǵi nozǭmǭgs ar to, ka materiǕla iegȊġanai 

no sausǕs koksnes tika izmantotas trǭs metodes: koka mizu sijǕġana, izskrǛju lamatas 

(emergence traps) (skat. 1.-2. att.) un logu lamatas jeb barjerslazdi (Windows traps) (skat. 5. 

att.). 

 

 

 

 
 

5.att. Logu lamatas  

(pǛc http://www.ilmb.gov.bc.ca/risc/pubs/tebiodiv/terranth/arthml20-2-03.htm) 
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6. att. Logu lamatas (Windows traps)  

(pǛc http://www.ifm.liu.se/biology/ecology/conservation_ecology/jansson/) 

 

 

PǛtǭjumus par celmu nozǭmi bioloǥiskajǕ daudzveidǭbǕ ir veikuġi daudzi zinǕtnieki: 

Abrahamsson M., Lindbladth M. (2006); Abrahamsson M., Lindbladh M., Rºnnberg 

J. (2008); Ehnstrºm B. (2001); Fossest K.O., Sverdrup-Thygeson A. (2009) un daudzi citi. 

PublicǛto rakstu kopsavilkumi ir apkopoti 1. PielikumǕ, tǕpǛc detalizǛti LiteratȊras apskatǕ 

netiks analizǛti, jo kopumǕ satur lǭdzǭgas atziǺas. LielǕkǕ daǸa pǛtǭjumu veikti ZviedrijǕ un 

citǕs SkandinǕvijas valstǭs. GalvenǕs metodes, kas izmantotas pǛtǭjumos ir logu lamatas 

(Windows traps), óizskrejuò lamatas (emergence traps) un sieti vai termoeklektori (Tullgren 

funnels). DiemģǛl, publikǕcijǕs nav vienotas lamatu izmantoġanas metodikas. DaģǕdi autori ir 

izmantojuġi daģǕdu lamatu skaitu un daģǕdu izvǛlǛto celmu skaitu. EksponǛġanas laiks daģǕds 

ï no daģǕm dienǕm lǭdz vairǕkiem mǛneġiem. Arǭ ievǕkto vaboǸu un citu bezmugurkaulnieku 

skaits pǛtǭjumos atġǵirǭgs, svǕrstǕs no daģiem simtiem ǭpatǺu lǭdz vairǕk nekǕ 17 000 ǭpatǺu. 

 

InternetǕ ir atrodamas arǭ zinǕtniskas konferences tǛzes, kas veltǭta celmu 

izmantoġanas bioenerǥǛtikǕ ietekmes uz bioloǥisko daudzveidǭbu pǛtǭjumiem. DiemģǛl, 

internetǕ ievietotǕs tǛzes ir nepilnǭgas un nesatur konferences nosaukumu un citus datus, taļu 

tǕs satur vǛrtǭgu informǕciju par zinǕtnieku atziǺǕm ġajǕ jautǕjumǕ. Fails ar tǛzǛm nav 

atseviġǵi analizǛts literatȊras apskatǕ, bet pievienots kǕ ġǭs atskaites 2. Pielikums. 

 

 

 

 

 

 

 

 

 

 

 

 

http://www.sciencedirect.com/science/article/pii/S0378112708000583
http://www.sciencedirect.com/science/article/pii/S0378112708000583
http://www.sciencedirect.com/science/article/pii/S0378112708000583
http://www.tandfonline.com/action/doSearch?action=runSearch&type=advanced&result=true&prevSearch=%2Bauthorsfield%3A%28Fossest%E2%8A%98l%2C+Knut+Olav%29
http://www.tandfonline.com/action/doSearch?action=runSearch&type=advanced&result=true&prevSearch=%2Bauthorsfield%3A%28Sverdrup%5C-Thygeson%2C+Anne%29
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MateriǕls un metodes 

 

 

PǛtǭjums tika veikts 2012. gada augustǕ un septembrǭ cirsmǕ netǕlu no Ogresgala 

Ogres iecirknis, Daugavas MS. Cirsma tika ierǭkota 2011. G. PǛtǭjuma objekta kadastra Nr. 

74800060236. 
 

ParauglaukumǕ tika izveidoti divi mikroparauglaukumi, kuros tika izvietotas 2 

MalǛzes lamatas, 6 logu lamatas (barjerslazdi) un 10 augsnes lamatas. Lamatas dabǕ tika 

eksponǛtas 60 diennaktis. 

 

KopǕ visu veidu lamatǕs tika ievǕkti 632 vaboǸu ǭpatnis, kas pieder pie 86 sugǕm. 66 

ǭpatǺi palika nenoteikti lǭdz sugas vai ǥints lǭmenim. 

 

 

    
 

    
 

 

7.-10. Att. Logu lamatas pirmajǕ parauglaukumǕ cirsmǕ pie Ogresgala, 2012. g. 

augusts (A.Barġevskis foto) 

 

 

 

Logu lamatas, jeb barjerslazdi (Windows traps) 

 

PǛtǭjumǕ tika izmantotas paġizgatavotas logu lamatas, kas sastǕv no 50 x 60 cm lielas 

caurspǭdǭga organiskǕ stikla plǕksnes un plastmasas 60 cm garas vannǭtes, kas kustǭgi 

nostiprinǕta zem organiskǕ stikla plǕksnes. Plastmasa vannǭtǛ tika iepildǭts tosols, kas tika 

izmantots kǕ konservants iekrituġo kukaiǺu fiksǕcijai. KǕ konservantu var izmantot arǭ 4,5% 

etiǵskǕbes ġǵǭdumu. Taļu tas palielina meģa mǛslvaboǸu iekriġanas gadǭjumu skaitu lamatǕs, 

jo tǕs reaǥǛjot uz skǕbes smaku, daģreiz to uztver kǕ skǕbstoġu barǭbas vielu. 
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Lamatas tika izvietotas maksimǕli tuvu celmam un augsnei starp diviem vertikǕliem 

augsnǛ iedzǭtiem mietiem. Lamatu izvietoġanai pie celma ir svarǭgi Ǻemt vǛrǕ to, ka organiskǕ 

stikla barjerai pǛc iespǛjas lielǕkǕ posmǕ un pǛc iespǛjas cieġǕk jǕpieguǸ celmam. Lamatu 

izvietoġanai atkarǭbǕ no debess puses nav nozǭmes, jo lielǕkǕ daǸa saproksilofǭto kukaiǺu 

aktǭvas ir naktǭ un lidinǕs gar celmu. Lamatu plǕksnes izmǛri var bȊt arǭ savǕdǕki, jo 

pǛtǭjumos izmanto daģǕdu izmǛru lieluma plǕksnes. TǕpǛc metodikǕ svarǭgi norǕdǭt plǕksnes 

izmǛrus. Izvietojot lamatas pie celma, jǕskatǕs, lai tǕs neatrastos uz zemes, jo tad tajǕs 

palielinǕsies ierǕpojuġo skrejvaboǸu skaits.  

 

MȊsu gadǭjumǕ lamatas tika izmantotas ar horizontǕlu (platums lielǕks par augstumu) 

organiskǕ stikla barjeru, jo celmi bija salǭdzinoġi zemi. Pie augstǕkiem celmiem, kas pǕrsniedz 

lamatu barjeras augstumu labǕk izmantot vertikǕli izvietotu plǕksni (augstums lielǕks par 

platumu). 

 

Darbǭbas princips ir vienkǕrġs. KukaiǺi lido gar celmu ietriecas organiskǕ stikla 

barjerǕ un iekrǭt vannǭtǛ. LamatǕm ir vairǕkas modifikǕcijas. Vannǭġu vietǕ bieģi izmanto 

plastikǕta savǕcǛjpiltuvi ar galǕ piestiprinǕtu savǕcǛjtrauku. Arǭ barjeras var bȊt vairǕkas, kas 

bieģi ir izvietotas krusteniski. 

 

MateriǕla izǺemġana no lamatǕm tika veikta reizi divǕs nedǛǸas. 

 

PǛtǕmajǕ teritorijǕ tika izveidoti 2 mikroparauglaukumi, kur katrǕ tika izvietotas 3 

logu lamatas. 

 

    
 

    
 

11.-14. att. Logu lamatas otrajǕ parauglaukumǕ cirsmǕ pie Ogresgala, 2012. g. augusts 

(A.Barġevskis foto) 
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15. att. MalǛzes lamatas (Malayse trap) (A.Barġevskis foto) 

 

 

 

MalǛzes lamatas (Malayse traps) 

 

MalǛzes lamatas tiek izmantotas lidojoġu un rǕpojoġu kukaiǺu (galvenokǕrt sǭku) 

ievǕkġanai. TǕs izvietojamas meģmalǕs, pie meģa kvartǕlstigǕm u.c., jo lamatu darbǭbas 

efektivitǕte ir lielǕka, kur ir regulǕras vǛja plȊsmas, kas lidojoġus sǭkos kukaiǺus sanes pie 

lamatu barjersienǕm. Darbǭbas princips lǭdzǭgs kǕ logu lamatǕm.  PǛc izskata MalǛzes lamatas 

atgǕdina telti, kurai smalka auduma sienas nostiprinǕtas T-veidǭgi. Auduma jumts 

piltuvveidǭgi saġaurinǕs uz augġu un galǕ pǕriet uz leju noliektǕ kukaiǺu savǕcǛjkanǕlǕ, kura 

galǕ ir piestiprinǕts savǕcǛjtrauks ar kukaiǺus konservǛjoġu vielu. MȊsu gadǭjumǕ pǛtǭjumos 

kǕ konservants tika izmantots tosols. MalǛzes lamatas kopumǕ ir standartizǛtas un 

nopǛrkamas pie entomoloǥiskǕ aprǭkojuma dǭleriem. 

 

MalǛzes lamatas izmantojamas cirsmǕs lidojoġu galvenokǕrt sǭko kukaiǺu (vaboǸu, 

divspǕrǺu, kamielǭġu u.c.) pǛtǭjumiem. TǕ kǕ lamatu virsma salǭdzinoġi liela, tajǕs ielido 

daudzas nejauġas sugas, kas dzǭvo  turpat augsnǛ vai biotopǕ caurlido. 

 

TǕ kǕ lamatas ir samǛrǕ lielas un no tǕlienes viegli pamanǕmas, meģa apmeklǛtǕji 

neapsargǕtǕs teritorijǕs tǕm bieģi nodara postǭjumus. TǕnotika ar MalǛzes lamatǕm arǭ mȊsu 

pǛtǭjumǕ un abas lamatas no parauglaukuma tika paǺemtas jau otrajǕ pǛtǭjumu nedǛǸa.  

 

TurpmǕkiem pǛtǭjumiem saistǭbǕ ar celmu bezmugurkaulnieku biodaudzveidǭbas 

pǛtǭjumiem MalǛzes lamatas acǭm redzot nav lietderǭgi izmatot. TǕs nepiecieġams aizstǕt ar 

Ăizskrejuò lamatǕm (emergence traps).  
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Augsnes lamatas (Barber traps, pitfall traps ) 

 

Augsnes lamatas tiek izmantotas pa augsni vai koksni skrienoġu kukaiǺu ievǕkġanai. 

To izgatavoġana ir Ǹoti vienkǕrġa. KǕ lamatas izmanto parasti augsnǛ ieraktas vienreizǛjǕs 

plastmasas glǕzǭtes, kuras lǭdz pusei piepilda ar konservǛjoġu ġǵidrumu (tosolu vai etiǵskǕbes 

ġǵidrumu (~4,5%)). No virspuses augsnes lamatas uzmanǭgi pǕrklǕj ar sausas koku mizas 

gabalu, lai novǛrstu lamatu pielǭġanu un pasargǕtu tǕs no putniem. 

 

MȊsu pǛtǭjumǕ augsnes lamatas tika izvietotas cieġǕ tuvumǕ gar celmu. To efektivitǕte 

bija acǭmredzama, ievǕcot galvenokǕrt daudzkǕju sugas. Lamatu izvietojumam gar celmu nav 

nozǭmes no to atraġanǕs debespusǛm u.c. abiotiskajiem faktoriem. GalvenǕ pazǭme ï lamatǕm 

jǕbȊt ieraktǕm precǭzi vienǕ lǭmenǭ ar zemi. GadǭjumǕ, ja starp lamatu un zemes virsmu 

veidojas nosacǭts slieksnis, to efektivitǕte bȊtiski mazinǕs, jo gan sǭkǕkǕs skrejvaboles, gan 

daudzkǕji pǕrvietojas gar ierakto glǕzǭti un iekġǕ krǭt daudz mazǕk. To obligǕti jǕǺem vǛrǕ 

ierokot augsnes lamatas. 

 

MȊsu pǛtǭjumǕ tika izmantotas desmit augsnes lamatas, pa piecǕm katrǕ 

mikroparauglaukumǕ. 

 

 

 

 
 

16. Att. Augsnes lamatas cirsmǕ pie Ogresgala, 2012. g. augusts (A.Barġevskis foto) 

 

 

 

Laboratorijas pǛtǭjumu metodes 

 

 

ParauglaukumǕ ievǕktais materiǕls tika uzglabǕts plastmasas maisiǺos, sagrupǛts 

atseviġǵi pa lamatu tipiem. Lǭdz materiǕla apstrǕdei laboratorijǕ, maisiǺi ar vabolǛm tika 

uzglabǕti saldǛjamajǕ kamerǕ.  

 

LaboratorijǕ viss materiǕls tika atkausǛts un no tǕ tika atlasǭtas modeǸgrupas: vaboles, 

daudzkǕji, laupǭtǕjmuġas un kamielǭġi. Izmantojot stereomikroskopu Zeiss Stemi 2000, visi 
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ievǕktie ǭpatǺi tika noteikti un uzskaitǭti. VaboǸu atlasǭġanǕ un grupǛġanǕ asistǛja DU studiju 

programmas bioloǥija 1. kursa studente Lǭva LegzdiǺa, kas izstrǕdǕs bakalaura darbu par 

tǛmu ĂAr egǸu celmiem saistǭto vaboǸu (Coleoptera) sugu bioloǥiskǕ daudzveidǭbaò. Atseviġǵi 

vaboǸu eksemplǕri tika montǛti un pievienoti DU SBI vaboǸu kolekcijai. PǕrǛjais materiǕls 

novietots uz vates matracǭġiem un nodots glabǕġanai DU SBI kolekcijas fondos. 

 

 

 

 

 

 
 

 

17. att. Stereomikroskops mikroskops Zeiss Stemi 2000 
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RezultǕti un diskusija 

 

 

1.tabula. PǛtǭjumǕ konstatǛto taksonu saraksts sadalǭjumǕ pa materiǕla ievǕkġanas 

veidiem 

 
KǕrta, 

dzimta 

Ǥints, suga IevǕkto ǭpatǺu skaits 

  A

ugsnes 

lamatas 

L

ogu 

lamatas 

M

alǛzes 

lamatas 

K

OPǔ 

COLEOPT

ERA 

     

Dytiscidae      

1. Hydroporus palustris   1 1 

2. Ilybius fuliginosus  2  2 

Carabidae      

3.  Carabus cancellatus 5   5 

4. Carabus granulatus 4   4 

5. Loricera pilicornis 4   4 

6. Bembidion lampros 2  1 3 

7. Bembidion 

tetracolum 

1   1 

8. Agonum 

sexpunctatus 

6 3 1 1

0 

9. Poecilus coereleus 3   3 

10. Pterostichus niger 4

3 

1  4

4 

11. Pterostichus minor 2   2 

12. Pterostichus 

rhaeticus 

1   1 

13. Calathus 

melanocephalus 

6   6 

14. Calathus 

micropterus 

7   7 

15. Anisodactylus 

binotatus 

1   1 

16. Acupalpus dorsalis   1 1 

Cholevidae      
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17. Sciodrepoides 

watsoni 

2   2 

18.  Apocatops nigritus 1   1 

Silphidae      

19. Thanatiphilus 

sinuatus 

3 1  4 

20. Oiceoptoma 

thoracica 

7 3  1

0 

21. Nicrophorus 

vespilloides 

1

4 

1

1 

 2

5 

Staphylini

dae 

     

22. Xantoholinus 

tricolor 

  1 1 

23. Ontholestes murinus 1 2  3 

24. Lordithon lunulatus   1 1 

25. Aleochara curtula 1   1 

 Staphylinidae not 

det. 

8 2 5 1

5 

Geotrupid

ae 

     

26. Anoplotrupes 

stercorosus 

4

1 

1

4 

 5

5 

Elateridae      

27. Agrypnus murinus  1  1 

28. Prosternon 

tesselatum 

 2  2 

29. Melanotus villosus  1  1 

30. Dalopius marginalis   1 1 

31. Adrastus pallens  2

4 

8 3

2 

Trogossitid

ae 

     

32. Ostoma ferruginea  3  3 

Dasytidae      

33. Dasytes niger   1 1 

Nitidulidae      

34. Meligethes aeneus  5 4 9 

35. Meligethes  9 6 1
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viridescens 5 

36. Cychramus luteus  2  2 

37. Cychramus 

variegatus 

 1  1 

38. Glyschrochilus 

quadripunctatus 

 2  2 

Monotomi

dae 

     

39. Rhizophagus  

ferrugineus 

 1  1 

Silvanidae      

40. Silvanus bidentatus  3  3 

Cryptopha

gidae 

     

41. Cryptophagus sp.   1 1 

42. Atomaria fuscata  1  1 

43. Atomaria sp.  1  1 

Erotylidae      

44. Triplax aenea  1  1 

Cerylonida

e 

     

45. Cerylon ferrugineum  1  1 

Coccinellid

ae 

     

46. Propylea 

quatuordecimguttata 

 3 1 4 

47. Hippodamia notata  2  2 

48. Coccinella 

septempunctata 

 4  4 

49. Coccinella 

quinquepunctata 

2 3  5 

Latridiidae       

50. Enicmus sp.   1 1 

51. Corticaria sp.  1  1 

52. Cortinicara gibbosa  6 8 1

4 

53. Corticarina fuscula  4 5 9 

Mycetopha

gidae 
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54. Mycetophagus 

quadripustulatus 

 1  1 

55. Typhaea stercorea  1  1 

Ciidae      

56. Cis boleti   1 1 

Melandryi

dae 

     

57. Serropaplpus 

barbatus 

 2  2 

Mordellida

e 

     

58. Mordella 

holomelaena 

1 5  6 

59. Mordella aculeata  1  1 

Oedemerid

ae 

     

60.  Oedemera lurida  1  1 

Pythidae      

61. Pytho depressus  7  7 

Salpingida

e 

     

62. Sphaeriestes 

bimaculatus 

 2  2 

Anthicidae      

63. Omonadus floralis   1 1 

Tenebrioni

dae 

     

64. Lagria hirta 1 8  9 

65. Uloma rufa 1 2  3 

66. Corticeus sp.  4  4 

Cerambyci

dae 

     

67. Rhagium inquisitor 1 1

2 

 1

3 

68. Leptura 

quadrifasciata 

 3  3 

69. Anastrangalia reyi  7  7 

70. Stictoleptura rubra 1

1 

3

9 

4 5

4 
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71.  Paracorymbia 

maculicornis 

 2  2 

72. Stenurella melanura  3  3 

73. Acanthocinus aedilis  1  1 

Chrysomel

idae 

     

74. Chrysomela populi  2  2 

75. Phratora vitellinae  4  4 

76.  Galerucella lineola  1  1 

77. Lochmaea caprea  5  5 

78. Batophila rubi  1  1 

79. Cassida 

margaritacea 

 3  3 

80. Psylliodes sp.   1 1 

Curculioni

dae 

     

81. Otiorhynchus ovatus 2   2 

82.  Hylobius abietis 4

6 

2

1 

 6

7 

83. Hylobius pinastri 1

9 

1

1 

 3

0 

DIPTERA       

Asilidae      

84. Laphria flava   2  2 

85. Laphria sp.  1  1 

 Asilidae not det.  1

2 

 1

2 

RAPHIDI

OPTERA 

     

Raphidiida

e 

     

86. Raphidia sp.  7 1 8 

CHILOPO

DA 

     

Lithobiida

e 

     

 Lithobiidae not det. 2

4 

3  2

7 

DIPLOPO      
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DA 

 Diplopoda not det. 1

2 

  1

2 

KOPǔ  2

83 

2

94 

5

5 

6

32 

 

 

 

1.tabulǕ iekǸautas visas sugas, kas ievǕktas pǛtǭjuma laikǕ, to ǭpatǺu skaits sadalǭjumǕ 

pa lamatu veidiem. KopǕ visu veidu lamatǕs tika ievǕkti 632 vaboǸu ǭpatnis, kas pieder pie 86 

sugǕm. 66 ǭpatǺi palika nenoteikti lǭdz sugas vai ǥints lǭmenim. VisvairǕk ǭpatǺu tika ievǕkts 

ar logu lamatǕm ï 294 ǭpatǺi un ar augsnes lamatǕm ï 283 ǭpatǺi. Ar MalǛzes lamatǕm ievǕkti 

tikai 55 ǭpatǺi. Tas saistǭts ar to, ka lamatas parauglaukumǕ nostǕvǛja nedaudz vairǕk kǕ 2 

nedǛǸas (1 materiǕla izǺemġanas reizi), pǛc tam no parauglaukuma tǕs pazuda. 

 

PǛtǭjuma veikġanai tika izvǛlǛts mazǕk piemǛrots laiks ï augusts ï septembris, kad 

vaboǸu bioloǥiskǕ daudzveidǭba ir vismazǕkǕ. Ar to izskaidrojama samǛrǕ nelielǕ sugu 

daudzveidǭba, kǕ arǭ reto sugu mazais skaits. Liels nejauġi ielidojuġo sugu skaits. Starp tǕm 

minamas airvaboǸu (Dytiscidae) sugas, kas lamatǕs ielidojuġas no blakusesoġǕ grǕvja; apġu 

lapgrauģi (Chrysomella populi, Phratora vitellinae) ï no blakus esoġǕs apġu jaunaudzes u.c. 

33 no 86 sugǕm pǛtǭjumǕ konstatǛtas tikai pǛc 1 eksemplǕra.Vairums no tǕm ir uzskatǕmas 

par lamatǕs nejauġi ielidojuġǕm sugǕm. PǛtǭjumǕ ievǕktie ǭpatǺi netika sadalǭti pa celmu 

resnuma grupǕm atkarǭbǕ no to diametra, jo ġajǕ pǛtǭjumǕ netika konstatǛtas nekǕdas 

atġǵirǭbas. Veicot pǛtǭjumu visu sezonu, sǕkot no aprǭǸa, rezultǕts varǛtu bȊt savǕdǕks. 

 

VisdaudzskaitlǭgǕkǕs bija lielais prieģu smecernieks (Hylobius labietis) ï 67 ǭpatǺi, 

meģa bambals (Anoplotrupes stercorosus) ï 55 ǭpatǺi, celmgrauzis (Stictoleptura rubra) ï 54 

ǭpatǺi, skrejvabole (Pterostichus niger) ï 44 ǭpatǺi, sprakġǵis (Adrastus pallens) ï 32 ǭpatǺi, 

mazais prieģu smecernieks (Hylobius pinastri) ï 30 ǭpatǺi u.c. Neviena no ġǭm 

daudzskaitlǭgǕkajǕm sugǕm nav nozǭmǭga saproksilofǭta, reta vai aizsargǕjama suga. TǕs visas 

ir Ǹoti bieģi sastopamas, daģǕdos meģu tipos dominǛjoġas sugas. Prieģu smecernieki ï ir meģa 

kaitǛkǸi, kas jaunos izcirtumos bieģi sastopamas lielǕkǕ skaitǕ. 

 

KǕ vienu no pǛtǭjuma laikǕ konstatǛtajǕm retǕkajǕm sugǕm var nosaukt vairogvaboli 

Cassida margaritacea (3 ǭpatǺi), kas nav ar koksni saistǭta suga, taļu LatvijǕ ir reti 

sastopama. 

 

No nozǭmǭgǕkajǕm saproksilofǭtajǕm sugǕm, kuru attǭstǭbai celmiem ir bȊtiska nozǭme 

pǛtǭjumǕ tika konstatǛtas: Ostoma ferruginea, Glyschrochilus quadripunctatus, Rhizophagus  

ferrugineus, Silvanus bidentatus, Cerylon ferrugineum, Serropaplpus barbatus, Mordella 

aculeata, Pytho depressus, Sphaeriestes bimaculatus, Uloma rufa, Corticeus sp. u.c. No tǕm 

Sphaeriestes bimaculatus LatvijǕ ir reti sastopama suga. Salǭdzinoġi nelielais saproksilofǭto 

sugu daudzums ġajǕ pǛtǭjumǕ izskaidrojams ar to, ka tas tika veikts augustǕ ï septembrǭ, kad 

ir sezonǕ mazǕkǕ vaboǸu sugu daudzveidǭba. 

 

Ir konstatǛtas vairǕkas ar piepǛm un citǕm sǛnǛm saistǭtas sugas. Starp tǕm: Lordithon 

lunulatus, Cychramus luteus, Cychramus variegatus, Triplax aenea, Mycetophagus 

quadripustulatus u.c. Uz piepǛm dzǭvojoġajǕm sugǕm ir liela nozǭme meģa ekosistǛmǕs 

koksnes sadalǭġanǕs procesos. Daudzas no ġǭs ekoloǥiskǕs grupas sugǕm ir reti sastopamas un 
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izmantojamas kǕ dabisko meģa biotopu indikatori. PǛtǭjumǕ konstatǛtǕs sugas ir paġi izplatǭtas 

LatvijǕ. 

 

DaǸa no konstatǛtajǕm sugǕm ir nekrofǕgi. Starp tǕm minamas visas konstatǛtǕs 

Siphidae sugas u.c. Tas izskaidrojams ar to, ka lamatǕs vairǕkkǕrt iekrita cirġǸi. Ġǭs vaboles 

lidoja uz iekrituġo zǭdǭtǕju smaku. KǕ meģa sanitǕriem tǕm ir Ǹoti liela nozǭme meģa 

ekosistǛmǕs. MȊsu pǛtǭjumǕ konstatǛtǕs nekrofǕgǕs un nekrofǭlǕs sugas ir LatvijǕ plaġi 

izplatǭtas un bieģi sastopamas. 

 

RunǕjot par citiem bezmugurkaulniekiem, turpmǕkos pǛtǭjumos par celmu nozǭmi 

bȊtu lietderǭgi izmantot sekojoġas grupas: kamielǭġus (Raphidioptera), daudzkǕjus (Diplopoda 

un Chilopoda), kǕ arǭ laupǭtǕjmuġu (Asilidae) ǥints Laphria sugas. TǕs ir nosakǕmas, 

ievǕcamas ar tiem paġiem lamatu tipiem, kǕ vaboles. DaudzkǕju (Diplopoda un Chilopoda) 

pǛtǭjumos bȊtiski izmatot augsnes lamatas, tǕs novietojot maksimǕli tuvu celmam. Tad 

iekrituġo ǭpatǺu skaits ir vislielǕkais. 

 

ĠǕdam pǛtǭjumam ir jǕnotiek visu sezonu no aprǭǸa beigǕm, kad ir pirmǕs siltǕs dienas, 

kurǕs saproksilofǭtǕs vaboles aktǭvi izlido un izplatǕs pa meģa ekosistǛmu, lǭdz septembra 

beigǕm, oktobra sǕkumam, kad ir pǛdǛjǕs siltǕs dienas, kurǕs vaboles aktǭvi migrǛ uz 

ziemoġanas vietǕm. Sugu sezonǕlǕ fenoloǥija Ǹaus labǕk noskaidrot to sezonas periodu, kad ir 

lielǕkǕ bezmugurkaulnieku sugu daudzveidǭba, kad optimǕlǕk veikt celmu izvǕkġanu un cik % 

celmu jǕatstǕj, lai nodarǭtu pǛc iespǛjas mazǕku kaitǛjumu bezmugurkaulnieku sugu 

bioloǥiskajai daudzveidǭbai. ParalǛli bȊtu jǕveic pǛtǭjums par celmu izǺemġanas procesa 

ietekmi uz meģa augsni, tǕs noblietǛġanu, turpmǕku produktivitǕti un ġo procesu ietekmi uz 

bezmugurkaulniekiem. 

 

ZinǕtniskajǕ literatȊrǕ paġlaik ir Ǹoti maz pǛtǭjumu par celmu nozǭmi 

bezmugurkaulnieku ziemoġanǕ. NǕkotnǛ bȊtu jǕveic arǭ ġǕds pǛtǭjums. 

 

 

 

 

 

SecinǕjumi 

 

 

1. PǛdǛjos gados zinǕtnieki lielu uzmanǭbu pievǛrġ celmu izmantoġanai tautsaimniecǭbǕ 
un tǕs ietekmei uz meģa bioloǥisko daudzveidǭbu. Seviġǵi aktǭvi ġǭ problǛma tiek 

pǛtǭta SkandinǕvijas valstǭs un KanǕdǕ, taļu ir zinǕtniskas publikǕcijas arǭ par citiem 

reǥioniem: CentrǕleiropu, LielbritǕniju u.c. GalvenǕ uzmanǭba tiek pievǛrsta celmu 

lomas noskaidroġanai meģa bioloǥiskǕs daudzveidǭbas uzturǛġanǕ ilgtermiǺǕ. LielǕkǕ 

daǸa pǛtǭjumu lǭdz ġim ir veltǭti celmos dzǭvojoġajǕm saproksilofǭtajǕm vabolǛm, kas 

kǕ modeǸgrupa ir vieglǕk izmantojamas pǛtǭjumu veikġanǕ. MazǕk rakstu pagaidǕm ir 

par celmu izǺemġanas ietekmi uz meģa biodaudzveidǭbu, augsni un meģa turpmǕko 

produktivitǕti. LatvijǕ ġie jautǕjumi pagaidǕm nav pǛtǭti. 

 

2. PǛc literatȊras datiem, galvenǕs metodes, kas izmantotas pǛtǭjumos ir óizskrejuò 

lamatas (emergence traps), logu lamatas (Windows traps) un sieti vai termoeklektori 

(Tullgren funnels). DiemģǛl, publikǕcijǕs nav vienotas lamatu izmantoġanas 

metodikas. DaģǕdi autori ir izmantojuġi daģǕdu lamatu skaitu un daģǕdu izvǛlǛto 
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celmu skaitu. EksponǛġanas laiks daģǕds ï no daģǕm dienǕm lǭdz vairǕkiem 

mǛneġiem, galvenokǕrt, atkarǭbǕ no pǛtǭjumu metodes. Arǭ ievǕkto vaboǸu un citu 

bezmugurkaulnieku skaits pǛtǭjumos atġǵirǭgs, svǕrstǕs no daģiem simtiem ǭpatǺu lǭdz 

vairǕk nekǕ 17 000 ǭpatǺu. DaģǕdu lamatu pielietoġana kvalitatǭvi un kvantitatǭvi 

uzrǕda vismaz nedaudz atġǵirǭgus rezultǕtus, tǕpǛc turpmǕkos pǛtǭjumos LatvijǕ tǕ 

bȊtu atbalstǕma. 

 

3. PǛtǭjuma laikǕ visu veidu lamatǕs tika ievǕkti 632 vaboǸu ǭpatnis, kas pieder pie 86 

sugǕm. 66 ǭpatǺi palika nenoteikti lǭdz sugas vai ǥints lǭmenim. VisvairǕk ǭpatǺu tika 

ievǕkts ar logu lamatǕm ï 294 ǭpatǺi un ar augsnes lamatǕm ï 283 ǭpatǺi. Ar MalǛzes 

lamatǕm ievǕkti tikai 55 ǭpatǺi. 33 no 86 sugǕm pǛtǭjumǕ konstatǛtas tikai pǛc 1 

eksemplǕra. RezultǕti uzrǕdǭja salǭdzinoġi nelielu saproksilofǭto un reto sugu skaitu. 

 

4. PǛtǭjuma veikġanai tika izvǛlǛts mazǕk piemǛrots laiks ï augusts ï septembris, kad 

vaboǸu sugu bioloǥiskǕ daudzveidǭba un lidoġanas aktivitǕte ir vismazǕkǕ. Ar to 

izskaidrojama samǛrǕ nelielǕ sugu daudzveidǭba, kǕ arǭ reto un tipisko saproksilofǭto 

sugu mazais skaits. Bija liels nejauġi ielidojuġo sugu skaits. PǛtǭjumǕ ievǕktie ǭpatǺi 

netika dalǭti pa celmu resnuma grupǕm atkarǭbǕ no to diametra, jo ġajǕ pǛtǭjumǕ starp 

tǕm netika konstatǛtas nekǕdas atġǵirǭbas. Veicot pǛtǭjumu visu sezonu, sǕkot no 

aprǭǸa, rezultǕts varǛtu bȊt savǕdǕks. Sugu sezonǕlǕ fenoloǥija Ǹaus labǕk noskaidrot to 

sezonas periodu, kad ir lielǕkǕ bezmugurkaulnieku sugu daudzveidǭba, kad optimǕlǕk 

veikt celmu izvǕkġanu un cik % celmu jǕatstǕj, lai nodarǭtu pǛc iespǛjas mazǕku 

kaitǛjumu bioloǥiskajai daudzveidǭbai. ParalǛli bȊtu jǕveic pǛtǭjums par celmu 

izǺemġanas procesa ietekmi uz meģa augsni, tǕs noblietǛġanu, turpmǕku produktivitǕti 

un ġo procesu ietekmi uz bezmugurkaulniekiem. 

 

 

 

Ieteikumi turpmǕkiem pǛtǭjumiem 

 

 

1. PǛtǭjumi ir jǕveic visu sezonu no aprǭǸa beigǕm lǭdz oktobra sǕkumam. MateriǕla 
izǺemġana no lamatǕm jǕveic ne retǕk kǕ reizi divǕs nedǛǸǕs. Tas nepiecieġams lai 

noskaidrotu ar celmiem saistǭto bezmugurkaulnieku fenoloǥiskǕs ǭpatnǭbas, ievǕktu 

pǛc iespǛjas kvalitatǭvǕku materiǕlu sugu noteikġanai un prognozǛtu optimǕlǕko celmu 

izǺemġanas laiku. PǛtǭjums jǕveic celmus sadalot vismaz 2 grupǕs: vǛlams - diametrs 

lǭdz 20cm un diametrs virs 30 cm. 

 

2. Vismaz vienǕ no 5 parauglaukumiem vai atseviġǵi bȊtu jǕierǭko poligons ilgtermiǺa 
pǛtǭjumu veikġanai, salǭdzinot iegȊtos rezultǕtus vairǕku gadu garumǕ daģǕda celmu 

koksnes satrȊdǛjuma stǕdijǕs. BȊtu svarǭgi noskaidrot celmu nozǭmi 

bezmugurkaulnieku ziemoġanǕ. ĠǕdam pǛtǭjumam bȊtu starptautiska nozǭme, jo 

literatȊrǕ nav datu par ilgtermiǺa pǛtǭjumiem vienǕ un tajǕ paġǕ vietǕ. Tas palǭdzǛtu 

labǕk saprast celmu nozǭmi biodaudzveidǭbas saglabǕġanǕ. 

 

 

3. IeteicamǕs lamatas un to skaits turpmǕkǕs sezonas pǛtǭjumiem 
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Lamatu veids Skaits uz 1 

parauglaukumu 

Parauglaukum

u skaits 

OptimǕlais 

lamatu skaits 

ĂIzskrejuò lamatas 

(emergence traps) 

5 5 25 

Logu lamatas 

(Window traps) 

5 5 25 

Augsnes lamatas 

(Pitfall traps)  

10 5 50 

Termoeklektors 1 - 1 

 

 

 

4. Lamatu izmaksas 

 
Lamatu veids 1 lamatas 

cena 

Lamatu skaits Summa 

ĂIzskrejuò lamatas 

(emergence traps) 

75.00 Ã 25 1875.00Ã 

Logu lamatas 

(Window traps) 

(paġizgatavotas) 

10.00 LVL 25 250.00 LVL 

Logu lamatas 

(Window traps) 

(rȊpnieciski izgatavotas) 

   

Augsnes lamatas 

(Pitfall traps)  

~0.03 LVL 50 1,50 LVL 

Termoeklektors ~70.00 ï 

150.00Ã 

1 ~70.00 ï 

150.00Ã 

 

 

 

 

 

 

5. Darba uzdevums nǕkamajai sezonai: 

 

Apkopot un analizǛt Latvijas un citu valstu zinǕtniskajǕ literatȊrǕ pieejamos 

jaunǕkos datus (publikǕcijas, projektu materiǕlus u.c.) par celmu un to izmantoġanas 

(izvǕkġanas) nozǭmi bezmugurkaulniekiem, apkopoto un analizǛto datu avotu sarakstu 

un citu mǛrǵa sasniegġanai nozǭmǭgo informǕciju. 

IzvǛlǛtajos 5 parauglaukumos katrǕ izvietot sekojoġas lamatas norǕdǭtajǕ 

skaitǕ: 
Lamatu veids Skaits uz 1 
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parauglaukumu 

ĂIzskrejuò lamatas (emergence traps) 5 

Logu lamatas (Window traps) 5 

Augsnes lamatas (Pitfall traps) 10 

 

KatrǕ parauglaukumǕ reizi mǛnesǭ no pieciem celmiem diametrǕ lǭdz 20cm un 

no 5 celmiem diametrǕ virs 30cm ievǕkt mizas gabalus (apm. 1 litru no katra celma) 

un, izmantojot termoeklektoru (tullgren funnels u.c.), no tiem ievǕkt 

bezmugurkaulniekus. Ġo aktivitǕti ieteicams veikt lǭdz novembrim ieskaitot, lai varǛtu 

iegȊt informǕciju par celmu nozǭmi bezmugurkaulnieku ziemoġanǕ. 

 Laboratorijas apstǕkǸos veikt ievǕktǕ materiǕla apstrǕdi (sugu vai sugu grupu 

noteikġanu, skaitǭġanu).  

Veikt iegȊto rezultǕtu salǭdzinǕjumu un datu analǭzi starp daģǕdiem lamatu 

veidiem, daģǕda diametra celmiem, daģǕdiem parauglaukumiem. Veikt 

bezmugurkaulnieku fenoloǥijas analǭzi. 

IzstrǕdǕt pǛtǭjuma secinǕjumus, rekomendǕcijas. 
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IeteicamǕs lamatas un daģas iespǛjamo internetveikalu adreses: 

 

Emergence trap 

 

 

 
 

http://www.wildcareshop.com/Products_Detail.php?ProductID=2045 

 

Tullgren funnels 
 

 

 
 

http://www.burkardscientific.co.uk/agronomics/tullgren_funnels.htm 

http://betterequipped.co.uk/Tullgren-Funnel-prd0715 
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2.1.Pielikums  

 

PǛtǭjumǕ izmantoto literatȊras avotu kopsavilkumi 
 

 

Stump Harvesting for Bioenergy ï A Review of the Environmental Impacts 

 

J. D. WALMSLEY* and D. L. GODBOLD 

 

Forestry, Vol. 83, No. 1, 2010. doi:10.1093/forestry/cpp028 

 

Stump harvesting signifies an intensifi cation of forest management compared with 

conventional stem-only or aboveground biomass-only harvesting. There are many practical 

and perceived benefi ts of stump harvesting. These include  

(1) the production of woodfuel;  

(2) fossil fuel substitution;  

(3) additional revenue for forest owners;  

(4) improved 

site preparation and  

(5) potential reduction of Heterobasidion .  

However, evidence suggests that, in the absence of appropriate precautionary 

measures, stump harvesting will lead to many undesirable environmental impacts. These 

include  

(1) removal of soil organic matter inputs;  

(2) adverse impacts on forest soil carbon stores and greenhouse gas 

emissions;  

(3) increased soil erosion;  

(4) increased soil compaction;  

(5) depletion of soil nutrient stocks and changes in nutrient cycling;  

(6) unknown impacts on future productivity;  

(7) loss of valuable habitat for fungi, mosses, bryophytes 

and insects and  

(8) increase in non-forest vegetation and additional herbicide requirements.  
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To minimize environmental impacts, best practice guidelines should be developed and 

communicated. Research to date has focussed on the impact of stump removal on the 

incidence of root diseases and has limited applicability to healthy uninfected stands. 

Additional research is required to understand fully the environmental impacts, 

particularly how stump harvesting influences the forest soil carbon balance and forest nutrient 

stocks. 

 

 

 

 

 

Saproxylic beetle assemblages on low stumps, high stumps and logs: Implications for 

environmental effects of stump harvesting  

 

Hjªlt®n Joakim, Stenbacka Fredrik, Andersson Jon  

 

Forest Ecology and Management [2010, 260(7):1149-1155]  

 

The aim of this study was to evaluate how future harvesting of spruce low stumps as a 

renewable energy source, might influence the saproxylic (wood living) beetle fauna. Species 

richness, abundance and assemblages of saproxylic beetles were compared on low stumps, 

high stumps and logs of spruce on 10 clear-cuts in northern Sweden. The sampling was 

conducted with emergence traps and a total of 929 individuals and 120 species were collected. 

No significant differences in beetle abundance or species richness were detected between 

substrate types. However, there were clear differences in assemblage composition between all 

substrate types. Our results suggest that low stumps created at final felling support as many 

species and individuals per volume dead wood as other dead wood substrates and that they are 

therefore overlooked as substrates for wood living organisms. Consequently, harvesting of 

low stumps might have negative effects on the diversity of saproxylic beetles, as up to 80% of 

the dead wood remaining on clear-cuts is in the form of low stumps. Future studies should 

evaluate if compensatory measures can be performed to minimize negative impacts.  

 

 

http://europepmc.org/search/?page=1&query=AUTH:%22Hj%C3%A4lt%C3%A9n+Joakim%22
http://europepmc.org/search/?page=1&query=AUTH:%22Stenbacka+Fredrik%22
http://europepmc.org/search/?page=1&query=AUTH:%22Andersson+Jon%22
http://europepmc.org/search/?page=1&query=ISSN:%220378-1127%22
http://europepmc.org/abstract/AGR/IND44417843/?whatizit_url_Species=http://www.ncbi.nih.gov/Taxonomy/Browser/wwwtax.cgi?id=7041&lvl=0
http://europepmc.org/abstract/AGR/IND44417843/?whatizit_url_Species=http://www.ncbi.nih.gov/Taxonomy/Browser/wwwtax.cgi?id=7041&lvl=0
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Effects of stump extraction on saproxylic beetle diversity in Swedish clear-cuts 

Jonas Victorsson,  Mats Jonsell 

Insect Conservation and Diversity: 2012  DOI: 10.1111/icad.12005 

Stump extraction for bio energy is a new forestry activity and before large-scale 

implementation occurs, it is important to analyse its consequences. Saproxylic beetles depend 

on dead trees and stump extraction will reduce the amount of habitat available for this group. 

Early warning signs of impending regional species extinctions were looked for in 

areas where stump harvest has only been conducted for about 3 years. In a paired design 

(N = 8), the beetle fauna was sampled in stumps on ordinary clear-cuts and on clear-cuts from 

which stumps had been extracted. Sampling in extraction clear-cuts was possible because 

25% of the stump volume was retained. Samples were collected by bark sieving ten Norway 

spruce, Picea abies, stumps per clear-cut. 

In total, 6959 individuals of 46 species were found. Several early warning signs were 

seen: stump extraction reduced the number of species per stump and per clear-cut and reduced 

the species evenness in individual stumps. 

Species at higher trophic levels (predators and fungivores), in particular, suffered 

negative effects. Stump extraction reduced the number of species of fungivores and 

facultative predators/fungivores at the clear-cut level and reduced the relative abundance of 

predators at the stump level. 

These results indicate that if stumps are extracted from a high proportion of the clear-

cuts in a region, the present recommendations of leaving 15ï25% of the stump volume will be 

insufficient for preserving the beetle fauna in the stumps. Further studies are needed to 

identify levels of stump retention that do not lead to species loss. 

 

 

Retention of stumps on wet ground at stump-harvest and its effects on saproxylic 

insects  

Clementine Ols 

Ols, Cl®mentine, 2011. Retention of stumps on wet ground at stump-harvest and its 

effects on saproxylic insects. Second cycle, A2E. Uppsala: SLU, Dept. of Forest Products  

Low stumps represent on their own up to 80% of the dead wood remaining on clear 

cuts and therefore supply suitable habitat for saproxylic insects i.e. insects depending on dead 

wood for their survival. Recent stump harvesting activities threaten this substrate of 
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ecological importance and increase the anthropogenic negative impacts on these species. 

Because of technical and environmental reasons (nutrient leakage, erosion) guidelines for 

stump harvesting recommend to retain stumps standing in wet parts of clear cuts. However, 

stumps in wet positions might not be a satisfactory substrate for saproxylic insects and 

therefore might not be as much used as stumps in dry positions. To test this hypothesis, a total 

of 100 stumps (50 spruces and 50 birches) were collected on four clear cuts between 5 and 7 

years old near Uppsala, Sweden. Stump samples were paired to get a balanced dataset, each 

pair containing two stumps of the same tree species, diameter and sun-exposure, one dry and 

one wet. Each sample was placed in a rearing box for 2 months. All emerging insects were 

sorted out down to order, family, genus or species level according to their importance in the 

project. Species richness, abundance and composition in each type of stumps were analyzed. 

Proportion of stumps inhabited, density and Shannonôs diversity and evenness were calculated 

for each insect order. A canonical correspondence analysis was performed to investigate the 

possible connections existing between insect species and the tree species and dryness of the 

stumps. In total, 17065 insects were collected representing 114 species out of which 96 were 

considered as saproxylic. An overall of 76 and 55 saproxylic species were collected on birch 

and spruce stumps respectively. Species richness was higher in birch stumps with 11 species 

in average per sample and only 4 in spruce ones .The results show that the tree species was 

the only factor significantly affecting both the species richness and the species abundance of a 

stump. The variable ñDrynessò had significant effect on the samplesô species diversity with 

dry samples harboring a higher number of species. The proportion of stump types used by 

different orders clearly shows that the tree species was again the main factor influencing the 

species abundance of a stump. More insects were found in birch stumps, regardless of their 

dryness, than spruce. Wet spruce and dry birch stumps were respectively the least (7.9%) and 

the most used (34.1%) substrates. Coleoptera beetles were more numerous in birch stumps but 

did not show any preference concerning the moisture level of the stumps. The other orders 

showed a similar pattern with Hymenoptera, Lepidoptera insects however favoring dry birch 

stumps and Dipterans wet ones. Arhopalus rusticus and Curtimorda maculosa were the only 

species to show a significant correspondence to a substrate and were associated to spruce 

stumps. The results show that both birch and spruce support the life cycle of many different 

insect species and not only saproxylic. As wet spruce stumps presented the lowest 

biodiversity, it could be thus advised, in a context of biodiversity conservation, to set aside in 

priority birch and more generally broadleaves stumps.  
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Saproxylic insect fauna in stumps on wet and dry soil: Implications for stump harvest 

Cl®mentine Ols, Jonas Victorsson, Mats Jonsell 

Forest Ecology and Management: Available online 5 October 2012/ In Press, 

Corrected Proof  

http://dx.doi.org/10.1016/j.foreco.2012.08.040 

An increasing demand for bioenergy has stimulated interest in harvesting of tree 

stumps after felling operations. To reduce the amount of soil disturbance, it is recommended 

to retain stumps in wet areas. We wanted to evaluate if that strategy is beneficial also for 

saproxylic (wood-living) insects, which will have less habitat to breed in at stump harvest, 

and therefore also need mitigation. We tested if stumps in wet positions on a clear-cut harbour 

fewer species and a different assemblage of saproxylic insects than do stumps in dry 

positions. Insects were reared out from wood pieces taken from 100 stumps (50 Norway 

spruce, Picea abies and 50 birch, Betula spp.) sampled in pairs: one stump from wet and one 

from dry soil in each pair. In the lab 2201 individuals representing 49 beetle and 6 moth 

species were encountered. Fewer species were found in spruce stumps on wet soil than on dry 

soil, both when measured per stump or as an accumulated value over all stumps within the 

categories. No difference was detected between the number of species found in wet and dry 

birch stumps. However, three beetle species that live mainly in birch were more common in 

dry stumps than in wet. No species showed an association with wet stumps. We conclude that 

stumps in wet positions form an inferior habitat to stumps in dry positions, and that this 

should be considered when making recommendations concerning the harvesting of stumps for 

bioenergy. 

 

 

 

 

Retention of stumps on wet ground at stump-harvest and its effects on saproxylic 

insects 

 

Cl®mentine Ols 

 

http://www.sciencedirect.com/science/article/pii/S0378112712005245
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Low stumps represent on their own up to 80% of the dead wood remaining on clear 

cuts and therefore supply suitable habitat for saproxylic insects i.e. insects depending on dead 

wood for their survival. Recent stump harvesting activities threaten this substrate of 

ecological importance and increase the anthropogenic negative impacts on these species. 

Because of technical and environmental reasons (nutrient leakage, erosion) guidelines for 

stump harvesting recommend to retain stumps standing in wet parts of clear cuts. However, 

stumps in wet positions might not be a satisfactory substrate for saproxylic insects and 

therefore might not be as much used as stumps in dry positions. To test this hypothesis, a total 

of 100 stumps (50 spruces and 50 birches) were collected on four clear cuts between 5 and 7 

years old near Uppsala, Sweden. Stump samples were paired to get a balanced dataset, each 

pair containing 

two stumps of the same tree species, diameter and sun-exposure, one dry and one wet. 

Each sample was placed in a rearing box for 2 months. All emerging insects were sorted out 

down to order, family, genus or species level according to their importance in the project. 

Species richness, abundance and composition in each type of stumps were analyzed. 

Proportion of stumps inhabited, density and Shannons diversity and evenness were 

calculated for each insect order. A canonical correspondence analysis was performed to 

investigate the possible connections existing between insect species and the tree species and 

dryness of the stumps. In total, 17065 insects were collected representing 114 species out of 

which 96 were considered as saproxylic. An overall of 76 and 55 saproxylic species were 

collected on birch and spruce stumps respectively. Species richness was higher in birch 

stumps with 11 species in average per sample and only 4 in spruce ones .The results show that 

the tree species was the only factor significantly affecting both the species richness and the 

species abundance of a stump. 

The variable ñDrynessò had significant effect on the samples species diversity with 

dry samples harboring a higher number of species. The proportion of stump types used by 

different orders clearly shows that the tree species was again the main factor influencing the 

species abundance of a stump. More insects were found in birch stumps, regardless of their 

dryness, than spruce. Wet spruce and dry birch stumps were respectively the least (7.9%) and 

the most used (34.1%) substrates. Coleoptera beetles were more numerous in birch stumps but 

did not show any preference concerning the moisture level of the stumps. The other orders 
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showed a similar pattern with Hymenoptera, Lepidoptera insects however favoring dry birch 

stumps and Dipterans wet ones. Arhopalus rusticus and Curtimorda maculosa were the only 

species to show a significant correspondence to a substrate and were associated to 

spruce stumps. The results show that both birch and spruce support the life cycle of many 

different insect species and not only saproxylic. As wet spruce stumps resented the lowest 

biodiversity, it could be thus advised, in a context of biodiversity conservation, to set aside in 

priority birch and more generally broadleaves stumps. 

 

 

 

Logs and stumps in clearcuts support similar saproxylic beetle diversity: implications 

for bioenergy harvest. 

 

Jonsell, M. & Hansson, J 

 

 Silva Fennica 2011,  45(5): 1053ï1064. 

 

Stumps from clear cuts are increasingly used for bioenergy. Extracting this wood will 

reducǛ the habitat available for saproxylic (wood-living) organisms. As little is known about 

the species assemblages that will be affected, we investigated the diversity of saproxylic 

beetles in stumps on clear-felled sites and as a reference, we compared it with the diversity in 

downed logs. Stumps and logs of aspen (Populus tremula L.), birch (Betula pubescens Ehrh. 

and B. verrucosa Ehrh.[syn. B. pendula Roth]), spruce (Picea abies (L.) Karst.) and pine 

(Pinus sylvestris L.) were examined in clear cuts of two different ages: one summer old and 

4ï5 years old. The beetles were sampled by sieving bark (0.25 m2) peeled from the wood. 

The samples were taken in pairs of one log and one stump situated close together and of the 

same tree species, age since death and diameter. In total 3348 saproxylic beetles belonging to 

124 species were found in 176 samples. The stumps had a similar number of species to the 

logs both as measured per sample and as an accumulated number. Exceptions were 4ï5 years 

old 

wood of birch and pine where the number was significantly higher in the stumps. The 

number of red-listed species was also similar between stumps and logs. Species composition 

was more different between the stumps and logs of conifers than of deciduous trees. We 
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conclude that clear-felled stumps have a diverse saproxylic insect fauna. This has to be taken 

into account if large scale extraction of logging stumps is implemented. 

 

 

 

 

The Effects Of Forest Biomass Harvesting On Biodiversity 

Mats Jonsell  

Sustainable Use of Forest Biomass for Energy Managing Forest Ecosystems 

Volume 12, 2008, pp 129-154  

 

Extraction of dead wood as forest fuels will decrease the amounts of dead wood in the 

landscape. Because dead and decaying wood has been identified as a key factor in explaining 

why many forest species are threatened (Berg et al. 1994, Esseen et al. 1997), extraction of 

forest fuels may increase the threat. The wood that is presently in focus for use as forest fuel 

is mainly logging residues, i.e. twigs, branches and tops, although logging stumps and whole 

trees might also be used (see below). The logging residues may be defined as belonging to 

fine woody debris (FWD), in contrast to coarse woody debris (CWD). The limit between fine 

and coarse wood is here defined at 10 cm diameter. Coarse wood is widely acknowledged as 

an important habitat for saproxylic (wood living) organisms (Grove 2002), especially for 

threatened species (Berg et al. 1994), and many studies have therefore been done on 

saproxylic organisms in coarser dimensioned wood. Finer wood has been much less studied. 

It has generally been retained in forest operations and is therefore abundant in managed forest 

landscapes. However, comparative studies show that fine wood hosts a large number of 

species (Harz & Topp 1999, Kappes & Topp 2004, Kruys & Jonsson 1999, Nitt®rus et al. 

2004, Nord®n et al. 2004, Schiegg 2001). There might also be organisms that use the fine 

wood for shelter on open areas (Gunnarsson et al. 2004). Thus, the extraction of fine woody 

debris from the forest landscape might reduce the habitat for several organisms. 

 

 

Are stumps important for the conservation of saproxylic beetles in managed forests? ï 

Insights from a comparison of assemblages on logs and stumps in oak-dominated forests and 

pine plantations 

http://link.springer.com/search?facet-author=%22Mats+Jonsell%22
http://link.springer.com/book/10.1007/978-1-4020-5054-1
http://link.springer.com/bookseries/6247
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Insect Conservation and Diversity: Article first published online: 14 JUN 2012 
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The expanding interest in harvesting stumps for bioenergy may 1. represent a 

potential threat to forest biodiversity. Whereas stumps are common in managed stands, 

knowledge of their associated saproxylic assemblages is still incomplete. 

We 2. used emergence traps to sample saproxylic beetle assemblages in oak and pine 

large-diameter (>20 cm) logs and stumps and compared the assemblages from the two 

sources. 

With 3. 64ï84.5% of the species pool in oak and pine, respectively, stumps definitely 

constituted a suitable substratum for many saproxylic species in managed forests. Higher 

species density suggested that stumps are more diverse habitats than logs. Stumps also host 

rare species and natural enemies of bark beetles. For both tree species, the assemblage 

composition was significantly different between logs and stumps. The dissimilarity between 

substratum types was predominantly due to turnover, especially for oak. 

Our 4. results revealed that not only do stumps constitute a substitute for some log-

dwelling species; they also provide a suitable breeding substratum for many species that may 

be at risk in case of massive exportation of stumps for bioenergy purposes. 

 

 

 

 

Which macroarthropods prefer tree stumps over soil and litter substrates? 

Tryggve Persson
a, 

Lisette Lenoir
a
, Birgitta Vegerfors

b
 

Forest Ecology and Management: Available online 2012 

http://dx.doi.org/10.1016/j.foreco.2012.09.009,  

Tree stumps are a potential bioenergy resource to replace fossil fuels and meet the 

targets for reduced CO2 emissions. However, the effects of stump harvesting on wood-

dependent organisms are poorly known. This study assessed the abundances of 

macroarthropods, especially non-coleopteran groups, in wood, bark and óperipheryô of stumps 

in comparison with soil to evaluate which species/taxa prefer stumps over soil and would risk 

a significant population decline following extensive stump harvesting. To assess the effects of 

http://www.sciencedirect.com/science/article/pii/S0378112712005427
http://www.sciencedirect.com/science/article/pii/S0378112712005427
http://www.sciencedirect.com/science/article/pii/S0378112712005427
http://www.sciencedirect.com/science/article/pii/S0378112712005427
http://www.sciencedirect.com/science/article/pii/S0378112712005427
http://www.sciencedirect.com/science/article/pii/S0378112712005427
http://www.sciencedirect.com/science/journal/03781127
http://dx.doi.org/10.1016/j.foreco.2012.09.009
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stump age on species and individual numbers, 5-, 10- and 20-yr-old stumps were studied at 

three sites in southern and central Sweden. For each site and age class, stumps of Scots pine 

(Pinus sylvestris) and Norway spruce (Picea abies) were compared. Samples of wood and 

bark were taken from the full height of the stump and samples of periphery and soil to a depth 

of 10 cm. The samples were placed in Tullgren funnels for animal extraction during 4 days. A 

total of 56 species or other taxonomic groups not belonging to Coleoptera were identified. 

Bark (including the space between bark and wood) had significantly lower species richness of 

non-coleopteran macroarthropods but higher abundance per m
2
 (of cut stump surface) than 

soil in 10-yr-old stands, which on average contained higher abundances than the other age 

classes. No significant differences were found between spruce and pine stumps, indicating 

that one of the tree species can act as a substitute after stump harvesting of the other. Viewed 

over all substrates, Diplopoda, Coleoptera, Diptera (larvae) and Homoptera contributed most 

to the total abundance (29, 20, 17 and 15%, respectively). Of these groups, Diplopoda were 

much more abundant in bark (98%) than in soil (2%). The most common diplopod species 

was Proteroiulus fuscus, which often demonstrated 100-fold higher abundances (per sample 

unit) in bark and wood than in soil. Six species/taxa had clearly higher abundances in stumps 

than in soil. Stump harvesting would thus markedly reduce preferred habitats for these taxa. It 

is also possible that some species generally considered as soil animals might be occasionally 

dependent on stumps for, e.g. egg-laying and hatching. For such species, stump harvesting 

would be more detrimental than indicated by this population survey. 

 

 

Early arriving saproxylic beetles (Coleoptera) and parasitoids (Hymenoptera) in low 

and high stumps of Norway spruce 

Per Olof Hedgren
 
 

Forest Ecology and Management: Volume 241, Issues 1ï3, 30 March 2007, Pages 

155ï161 

http://dx.doi.org/10.1016/j.foreco.2007.01.020 

Stumps constitute a large wood resource in managed forests, but have generally been 

little studied in terms of insect biodiversity. Basic knowledge of the stump fauna is necessary 

to e.g. assess the value of other dead wood, such as high stumps created for conservation 

purposes. This study focuses on early arriving bark- and wood-boring beetles and associated 

insect enemies (predatory Coleoptera, Heteroptera, and parasitic Hymenoptera) in fresh 

stumps of Norway spruce Picea abies. Ordinary low stumps were compared with 

http://www.sciencedirect.com/science/article/pii/S037811270700028X
http://www.sciencedirect.com/science/journal/03781127
http://www.sciencedirect.com/science/journal/03781127/241/1
http://dx.doi.org/10.1016/j.foreco.2007.01.020
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mechanically created 4 m high stumps. Wood samples for insect rearing were cut from low 

(n = 28) and high stumps (n = 21) on five one-summer-old clearcuts in Sweden. High stumps 

were sampled at the base and at 1.5 m above ground. All emerging insects were determined to 

species or genus level. Proportion of stumps inhabited, density and Shannon's index for 

diversity and evenness were calculated. At least 17 phloem/fungivorus (predominately 

Scolytidae and Cerambycidae) and 8 predatory beetle taxa (mostly Cleridae and Nitidulidae) 

were recorded, as well as 9 parasitoid taxa (Pteromalidae, Eurytomidae and Braconidae) 

associated with bark beetle hosts. Most taxa occurred in both low and high stumps. High 

stumps were slightly better for parasitoids in terms of occupancy, density and index values. 

Phloem/fungivorus and predatory beetles occurred in nearly all low and high stumps (93ï

95%), whereas parasitoids were more often recorded at 1.5 m in high stumps (95%) than in 

the base (48%) or in low stumps (54%). Three parasitoid species occurred in significantly 

higher densities in high stumps than in low stumps (Rhopalicus quadratus, Rhopalicus tutela 

and Dendrosoter middendorffi). The results show that above-ground parts of fresh spruce 

stumps to a high degree may serve as habitat for secondary and mostly harmless bark beetles. 

They also harbour generalist predators and parasitoids, including important enemies of forest 

pests such as the spruce bark beetle Ips typographus. The results support previous studies 

showing positive effects of high stumps on insect biodiversity, and suggest that also higher 

trophic levels such as parasitic Hymenoptera are favoured. 

 

 

 

Attacks by bark- and wood-boring Coleoptera on mechanically created high stumps of 

Norway spruce in the two years following cutting 

L.M Schroeder
a  

Jan Weslien
b
, ¡ke Lindelºw

a
, Anders Lindhe

c
 

http://dx.doi.org/10.1016/S0378-1127(99)00013-4,  

 

Attacks of bark- and wood-boring beetles on mechanically created high stumps of 

Norway spruce, Picea abies L. (Karst.), were studied in the provinces of Dalarna (Grangªrde 

area) and Uppland (Fagerºn) in central Sweden. The experiment included a total of 362 

stumps in the Grangªrde area as well as 48 stumps and 18 logs at Fagerºn. Most inspections 

were conducted in the first and second autumns following the cuttings made to create the 

stumps. All stumps were attacked by at least one species during the two-year period, and for 

almost all of them (95%) the initial attacks occurred in the first summer. The most frequently 

http://www.sciencedirect.com/science/article/pii/S0378112799000134
http://www.sciencedirect.com/science/article/pii/S0378112799000134
http://www.sciencedirect.com/science/article/pii/S0378112799000134
http://www.sciencedirect.com/science/article/pii/S0378112799000134
http://www.sciencedirect.com/science/article/pii/S0378112799000134
http://www.sciencedirect.com/science/article/pii/S0378112799000134
http://dx.doi.org/10.1016/S0378-1127%2899%2900013-4
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encountered species on the stumps were the scolytids Ips typographus (L.), Pityogenes 

chalcographus (L.), Hylurgops palliatus (Gyll.), Orthotomicus spp., Trypodendron lineatum 

(Oliv.), Dryocoetes sp. and Polygraphus poligraphus (L.), and the cerambycids Tetropium 

spp. and Monochamus sutor (L.). Both the time of cutting and stump diameter influenced 

beetle colonisation. I. typographus was not found in autumn-cut stumps, while Orthotomicus 

spp. was found more frequently in autumn-cut stumps than in spring-cut stumps. There was a 

positive relationship between I. typographus occupancy and stump diameter, while negative 

relationships were found between stump diameter and H. palliatus and T. lineatum 

occupancy. Most stumps (ca. 80%) were attacked by more than one bark- and wood-boring 

species in the first summer. The proportion of stumps attacked was significantly higher than 

the proportion of logs attacked for P. poligraphus, T. lineatum and Tetropium spp., whereas 

the opposite was true for I. typographus. The percentage of bark area utilised by I. 

typographus was significantly higher in logs than in stumps. 

 

 

A comparison of three methods to estimate species richness of saproxylic beetles 

(Coleoptera) in logs and high stumps of Norway spruce 

Lars-Ove Wikars
a1

 
c1

, Erik Sahlin
a1

 and Thomas Ranius
a1 

The Canadian Entomologist / Volume 137 / Issue 03 / June 2005, pp 304-324 

DOI: http://dx.doi.org/10.4039/n04-104 

The amount of dead wood in forests has decreased owing to modern forest practices, 

and many species associated with this habitat are currently threatened. In Sweden during the 

last decade, naturally downed logs have been retained and, at clearcuts, high stumps have 

been artificially created to maintain saproxylic (dead wood dependent) insects. We tested how 

much these types of dead wood are used by sampling saproxylic beetles in dead wood of 

Norway spruce (Picea abies (L.) Karst.; Pinaceae) in managed forests in central Sweden. To 

analyse how surveys should be conducted in these kinds of studies, we compared three 

methods over an entire growing season. We found that the relationship between the type of 

dead wood and species richness was statistically significant when we used bark sieving and 

emergence traps, but not when we used window traps. It is impossible to ascertain whether 

beetles collected with window traps are related to the type of dead wood on which they are 

found and, therefore, such traps are less useful in studies of specific substrates. The yield from 

sieving was highest in spring and autumn, whereas species richness in window trap samples 

peaked in June and July and that in emergence traps peaked from May to July. With 

http://journals.cambridge.org/action/displayAbstract?fromPage=online&aid=8481564#cor1
http://journals.cambridge.org/action/displayJournal?jid=TCE
http://dx.doi.org/10.4039/n04-104
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emergence traps we collected, on average, about twice the number of species over the whole 

season as we did by sieving on a single occasion in the spring. Both emergence trapping and 

sieving reveal what is present in individual pieces of dead wood, but these methods sample 

partly different faunas. We found fewer species on artificially created high stumps (on 

clearcuts); however, these stumps seem to be useful for some red-listed species. 

 

 

A comparison of saproxylic beetle occurrence between man-made high- and low-

stumps of spruce (Picea abies) 

Markus Abrahamsson, Matts Lindbladh 

Forest Ecology and Management: Volume 226, Issues 1ï3, 1 May 2006, Pages 230ï

237 

http://dx.doi.org/10.1016/j.foreco.2006.01.046, 

The making of high-stumps in today's forestry is becoming more and more common 

and several studies of these have shown their high conservation value for many wood living 

species, especially saproxylic beetles. However, the amounts of dead wood and bark surface 

on high-stumps are small compared to the amount on the ordinary cut stumps and further 

there have been no studies on the fauna of ordinary cut stumps. 

By sieving bark from ordinary (low) stumps and high-stumps (at ground level and at 

breast height) of Norway spruce we investigated whether there were differences in the 

saproxylic beetle community between low-stumps, high-stumps at ground level and high-

stumps at breast height. We also tested whether beetle species showed preferences for any of 

the three substrate types. 

A total of 10,984 saproxylic beetle individuals divided into 67 species, were collected 

from 128 low- and high-stumps on 16 clear-cuts in southern Sweden. The number of species 

found in high-stumps at ground level (53) was significantly higher than the numbers found in 

high-stumps at breast height (38) and low-stumps (39). Many of the caught species showed 

substrate preferences and an ordination showed that there are different beetle communities at 

the tree different substrate types. 

 

 

Saproxylic beetles in natural and man-made deciduous high stumps retained for 

conservation 

Mats Jonsell
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Biological Conservation: Volume 118, Issue 2, July 2004, Pages 163ï173 

http://dx.doi.org/10.1016/j.biocon.2003.08.017 

Intensive forest management in Scandinavia has decreased the amount of dead wood 

required by saproxylic (wood-living) organisms. To reduce this problem, some dead wood is 

now retained during forest operations, often in the form of man-made high stumps (ca. 4 m 

high). Most often these stumps are cut with a harvester, although the stumps in this study 

were made with explosives. The aims of this study were to determine whether such stumps of 

aspen (Populus tremula) and birch (Betula spp.) could be used by red-listed saproxylic beetles 

(Coleoptera), and to examine how the fauna of man-made high stumps differs from that of 

natural stumps. We also studied how tree species, sun-exposure, stage of decay and trunk 

diameter influenced the fauna. In 169 samples of bark from high stumps 116 saproxylic 

species were found, of which 21 were red-listed. Many species, including red-listed ones, 

were more associated with man-made stumps than with natural stumps. However, in total, 

more species were found in the natural than in the man-made stumps. This is probably 

because man-made stumps provide a more homogeneous type of wood substrate than natural 

ones. Among the other variables the difference between aspen and birch was the most 

important. We conclude that man-made high stumps are valuable habitats for many saproxylic 

beetle species. 

 

 

Leaving Dead Wood for Insects in Boreal Forests - Suggestions for the Future 

Bengt Ehnstrºm 

 

Scandinavian Journal of Forest Research: Volume 16, Supplement 003, 2001, pages 

91-98 

DOI: 10.1080/028275801300090681 

  

Increasing the amount of dead wood in managed forests is one of the prerequisites for 

the successful preservation of various organisms. Dead wood and its associated fungi with it 

provide resources for many insects. Various methods have been used to artificially enhance 

the quantity of dead wood in managed forests. Creation of high stumps in connection with the 

final logging of the stand and leaving living trees, especially deciduous trees, are two 

frequently used methods. Most of these stumps are made from spruce attacked by root rot 

fungi. Another method is to save reasonable amounts of wind-felled trees. There is, however, 

http://www.sciencedirect.com/science/journal/00063207
http://www.sciencedirect.com/science/journal/00063207/118/2
http://dx.doi.org/10.1016/j.biocon.2003.08.017
http://www.tandfonline.com/action/doSearch?action=runSearch&type=advanced&result=true&prevSearch=%2Bauthorsfield%3A%28Ehnstr%C3%B6m%2C+Bengt%29
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a conflict between saving wind-felled trees and the recommendations concerning protection 

against the damage caused by bark beetles. The result of an increasing interest in utilising 

windfalls as firewood is a reduction in the amounts of this type of dead wood. One of the 

intentions of the Swedish National Board of Forestry is to increase the amount of dead wood 

by 50 percent during this decade. How this can best be accomplished is discussed in this 

paper. One path for future research concerning insects and dead wood in managed forests 

would be to investigate the number of insect species using the stumps of different tree species 

saved on logged areas. Such studies must extend over several decades. Because many species 

are dependent on various fungi associated with dead wood it would be desirable to study 

insect communities associated with the species of fungi not yet investigated. Many insects 

seem to be dependent on slow-growing trees, a substrate that disappears quickly in the 

managed forest for several reasons. We therefore need more research on these species. 

 

  

Saproxylic beetles in high stumps of spruce: Fungal flora important for determining 

the species composition 

 

Mats Jonsell
a
, Martin Schroeder

a
 & Jan Weslien

b
  

 

Scandinavian Journal of Forest Research: Volume 20, Issue 1, 2005, pages 54-62 

 

DOI: 10.1080/02827580510008211 

 

In most Swedish felling operations high stumps are created from living trees to 

increase the amounts of dead wood in the forest. The fauna of saproxylic beetles and aradid 

bugs (Heteroptera) in spruce (Picea abies) high stumps were studied to determine which 

characteristics (diameter, height, amount of bark and fungal flora) had the strongest influence 

on the species composition. The practical aim was to see whether it is possible to increase the 

biodiversity values by management recommendations. The high stumps (n=59) were situated 

in the middle boreal zone in Sweden and were 6 years old. The insects were sampled by 

sieving 0.25 m
2
 bark on each stump In total, 803 saproxylic beetles and Aradus bugs were 

found, representing 42 different species, five of which were red-listed. The most important 

factor for determining the beetle community was the presence or absence of two polyporous 

http://www.tandfonline.com/action/doSearch?action=runSearch&type=advanced&result=true&prevSearch=%2Bauthorsfield%3A%28Jonsell%2C+Mats%29
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http://www.tandfonline.com/action/doSearch?action=runSearch&type=advanced&result=true&prevSearch=%2Bauthorsfield%3A%28Weslien%2C+Jan%29
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fungi, Fomitopsis pinicola and Trichaptum abietinum. Other factors were much less 

important, indicating that it is difficult to influence the stumpsô biodiversity values 

significantly simply by selecting trees of certain diameters or optimizing cutting heights. 

 

 

Felled or standing retained woodðit makes a difference for saproxylic beetles 

Mats Jonsell,
  
Jan Weslien 

Forest Ecology and Management: Volume 175, Issues 1ï3, 3 March 2003, Pages 

425ï435 

 

High stumps are often retained at clear cuttings to increase the abundance of habitat 

patches for saproxylic (wood living) insects. However, these high stumps constitutes a very 

uniform dead wood habitat which probably supports only a part of the saproxylic fauna. 

Therefore, we compared the saproxylic fauna of high spruce stumps with the fauna of long 

and short felled boles of spruce. We also investigated the associations between insect species 

and polypore fungi growing in the wood. All wood units were created at the same occasion on 

a clear cut in SW Sweden. The dominating species of bark beetles and longhorn beetles were 

surveyed in the first year after the cutting. Four years later, the fauna was sampled again by 

sifting bark samples and all species found were determined. In total we recorded six species 

early in the succession and 43 four years later. Two species were red-listed. Three out of five 

statistically tested early successional species had significant associations with some of the 

wood types, while the corresponding figures later in the succession were six of 15. Three of 

the 15 species in the late succession were also significantly associated with the presence of 

fruiting bodies of the polypore fungus Fomitopsis pinicola. We concluded that retaining felled 

wood in addition to high stumps may provide an important means of diversifying the dead 

wood substrates, which may in turn increase the number of saproxylic species on a site. 

 

 

 

Recruitment of saproxylic beetles in high stumps created for maintaining biodiversity 

in a boreal forest landscape 

Leif Martin Schroeder, Thomas Ranius, Barbara Ekbom, Stig Larsson  

Canadian Journal of Forest Research, 2006, 36(9): 2168-2178, 10.1139/x06-119 
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The active creation of coarse woody debris (CWD) has been suggested as a measure to 

preserve and restore biodiversity in managed forests. A common practice in Sweden is to 

create high stumps at final cutting. We evaluated the importance of high stumps for saproxylic 

(wood-dependent) beetles in a boreal forest landscape in central Sweden. The number of high 

stumps created on clearcuts was recorded and the beetle fauna under the bark of high stumps 

of Norway spruce (Picea abies (L.) Karst.) and Scots pine (Pinus sylvestris L.) was sampled. 

High stumps yielded only 0.13% of CWD volume and bark area in the landscape. Out of the 

29 beetle species most frequently found in the landscape, high stumps were the major source 

of recruitment at the landscape level for only one, Hadreule elongatula (Gyllenhal). For the 

remaining 28 beetle species, less than 1% of the landscape's population occurred in high 

stumps on clearcuts. The abundance of H. elongatula increased with the area of the 

surrounding forest land that was covered by clearcuts within a radius of 1000 m. This is the 

first example of a saproxylic species associated with clearcuts, in contemporary forest 

landscapes, for which such an occurrence pattern has been documented. 

 

 

SPRUCE BEETLE (COLEOPTERA: SCOLYTIDAE) SURVIVAL IN STUMPS 

AND WINDFALL  

L. Safranyik
a1

 and D.A. Linton
a1

 

The Canadian Entomologist / Volume 131 / Issue 01 / February 1999, pp 107-113 

DOI: http://dx.doi.org/10.4039/Ent13111-1 

 

Survival of the spruce beetle, Dendroctonus rufipennis Kirby, from egg to adult, 

proportion of 1- and 2-year-cycle adults, and egg and egg gallery production per attack were 

investigated over five generations in stumps and windfall in central British Columbia. 

Densities of attacks, egg gallery lengths, and brood in various stages of development were 

obtained by repeated sampling throughout the life cycle. Spruce beetle populations remained 

at suboutbreak levels throughout the duration of the study. There were generally no 

differences by area, host type, or infestation year in any of the measured variables. The mean 

numbers (ÑSD) of eggs per attack and eggs per centimetre of egg gallery were 80.8 (54.3) and 

5.4 (4.6), respectively. Brood survival from egg to adult averaged 6.8%. The lowest and 

highest survival from egg to adult occurred in the same years as when the lowest and highest 

http://journals.cambridge.org/action/displayJournal?jid=TCE
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percentage of 1-year-cycle adults were produced, respectively. On average, 51.8% of the 

beetles in stumps and 19.1% of beetles in windfall developed on a 1-year cycle. 

 

 

 

Influence of butt rot on beetle diversity in artificially created high-stumps of Norway 

spruce 

Markus Abrahamsson, Matts Lindbladh, Jonas Rºnnberg 

Forest Ecology and Management: Volume 255, Issues 8ï9, 15 May 2008, Pages 

3396ï3403 

http://dx.doi.org/10.1016/j.foreco.2008.01.010  

The making of high-stumps to benefit wood living organisms is a common practice in 

Scandinavian forestry. To minimise the cost of this action trees of low quality, e.g. rotten 

trees, are chosen if possible. In this study we investigated if the wood decay fungi 

Heterobasidion spp. affects saproxylic beetles assemblages in Norway spruce (Picea abies) 

high-stumps. In total we caught 43 species of saproxylic beetles (Coleoptera) of which one 

was red-listed. Associations with the fungi were tested on 13 beetle species and three of them 

showed negative associations with the occurrence of Heterobasidion, while none of the tested 

species showed a positive association with Heterobasidion. Species richness did not differ 

between infected (30) and non-infected (33) stumps, but the beetle assemblages differed to 

some extent. Two additional bracket fungi species were found on some of the high-stumps, 

Fomitopsis pinicola and Trichaptum spp. Both these fungi had beetle species significantly 

associated with them. Interestingly, we found that F. pinicola and Trichaptum spp. never 

occurred together in the same stumps. None of them, however, seemed to be affected by 

presence of Heterobasidion spp. In conclusion, Heterobasidion spp. infections influence the 

beetle fauna by disfavouring some beetle species but we did not find any species positively 

associated with Heterobasidion spp. This suggests that increasing the proportion of pre-rotten 

high-stumps could have a negative effect on beetle diversity on clear-cuts. 

 

 

 

Beetle diversity in high-stumps from Norway spruce thinnings 

Matts Lindbladh
a*

 & Markus Abrahamsson
a
  

Scandinavian Journal of Forest Research: Volume 23, Issue 4, 2008, pages 339-347 
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DOI: 10.1080/02827580802282762 

Dead wood is regularly created during cutting operations in Fennoscandia. It has been 

shown that high-stumps (snags) created at final felling can be important for many saproxylic 

beetles, including red-listed species. However, the importance of thinning high-stumps has yet 

not been studied. In this study, one- and three-summer-old Norway spruce high-stumps from 

first thinnings, third thinnings and final fellings were sampled by bark sieving in southern 

Sweden. None of the 73 species found was on the red list. The thinning high-stumps did not 

have lower species number or species density compared with the final felling high-stumps. 

Tree diameter was not positively correlated with the number of species. An ordination showed 

that the thinning high-stumps had a different composition compared with the final felling 

high-stumps. Of 16 species tested for preferences, 11 showed positive or negative association 

for one or two of the high-stump categories. The beetle Placusa complanata was caught in 

thinning high-stumps only. However, most of the species found in thinning high-stumps in 

this study are probably also common in final felling high-stumps in southern Sweden. 

Nevertheless, a general piece of advice based on this and other studies is that as many 

categories of dead wood as possible are preferable from a biodiversity point of view. 

 

 

 

The biology and ecology of the large pine weevil, Hylobius abietis 

(Coleoptera: Curculionidae): a problem of dispersal? 

S.R. Leather, K.R. Day and A.N. Salisbury 

Bulletin of Entomological Research / Volume 89 / Issue 01 / January 1999, pp 3-16 

DOI: http://dx.doi.org/10.1017/S0007485399000024  

 

The biology and pest status of Hylobius abietis Linnaeus in Europe are critically 

reviewed. New data are presented and the relationships between the weevil and its host plants 

considered. In Europe, H. abietis is the major pest of establishment forestry causing millions 

of ECUs of damage annually and perpetuating the addition of insecticide residues to sensitive 

habitats. Predator and parasitoid complexes in Britain and Europe are compared and 

contrasted. The lack of knowledge of the processes involved in adult dispersal and longevity 

are highlighted as major areas of concern. The biology and behaviour of the adult and larval 

stages are reviewed and new data presented. The feeding preferences of the adult weevils are 
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considered and the possibility of using deterrents as a pest management strategy discussed. 

The development of risk assessment and forecasting tools aimed at more effective deployment 

of pest-management options are discussed. Risk criteria have their origins in important 

ecological relationships which require new understanding, but the prospects for determining 

high-risk forest sites are promising. The options for biological control are evaluated, in 

particular the use of mycopesticides and increased larval predation. It is concluded that much 

more research into the biology and ecology of H. abietis is required before a successful 

Integrated Pest Management (IPM) programme can be initiated. 

 

 

 

Species richness of Coleoptera in mature managed and old-growth boreal forests in 

southern Finland 

Petri Martikainen
a, 

Juha Siitonen
b
, Pekka Punttila

c
, Lauri Kaila

d
, Josef Rauh

b
 

Biological Conservation:  Volume 94, Issue 2, July 2000, Pages 199ï209 

http://dx.doi.org/10.1016/S0006-3207(99)00175-5 

 

The beetle (Coleoptera) fauna of old-growth spruce (Picea abies) forest was compared 

with that from managed mature and overmature forests in southern Finland. Samples were 

collected from 9ï11 sample plots in each case using 10 window-flight traps in each stand. 

These yielded a total of 43,289 beetles and 553 species of which 232 were associated with 

dead wood. The species richness of these saproxylic species was significantly higher in old-

growth forests than in managed forests, and had very significant positive correlations with 

most dead-wood variables. Seventy eight percent of the saproxylic species were more 

abundant in old-growth than in mature managed forests, and their assemblages in managed 

and old-growth forests were distinctive with almost no overlap. On the other hand, species 

richness and assemblages of non-saproxylic species did not differ between the managed and 

old-growth forests. Obviously these species do not require as much attention as saproxylic 

species when conservation measures are planned in managed forests. An increase in the 

general level of decaying wood would improve the situation of many declining saproxylic 

species. Although the species richness of Coleoptera as a whole was higher in overmature 

than in mature managed stands, the value of long-rotation stands in preserving species 

assemblages typical of old-growth forests may be limited. 
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Decomposition of stumps in a chronosequence after clear-felling vs. clear-felling with 

prescribed burning in a southern boreal forest in Finland 

Ekaterina Shorohova
a, 

Ekaterina Kapitsa
a
, Ilkka Vanha-Majamaa

b
 

Forest Ecology and Management: Volume 255, Issue 10, 30 May 2008, Pages 3606ï

3612 

http://dx.doi.org/10.1016/j.foreco.2008.02.042 

The wood bulk density, bark mass and decomposition rate constants of cut stumps of 

the main European boreal tree species were assessed along a 40-year chronosequence of clear-

felled sites with and without prescribed burning. Using the single exponential model, the 

annual decomposition rate constants k of above-ground stumps were calculated as 0.048, 

0.052 and 0.068 year
ī1

 for Scots pine (Pinus sylvestris), Norway spruce (Picea abies) and 

birch (Betula sp.), respectively. Bark decomposed faster than wood and bark fragmentation 

increased the rate of decomposition. There was a significant negative effect of burning on 

decomposition rate for pine wood, and for pine and spruce bark but not for spruce and birch 

wood or for birch bark. The decomposition of bark of all species was slower with larger 

diameter stumps but only slightly slower in the case of birch wood. Our results suggest (i) 

using different decomposition rate constants for wood and bark, (ii) taking into account 

fragmentation as it greatly increases the volume loss, and (iii) adjusting of k in carbon 

dynamics studies on burned sites. Such refinements to estimates of coarse woody debris 

decomposition constants could aid in identification of ecosystems and management scenarios 

necessary to maximize carbon storage and conserve biodiversity. Prescribed burning for 

restoration purposes decreases decomposition rates and consequently ensures longer 

persistence of stumps for maintaining biodiversity in intensively managed forests. 

 

 

Cambio-xylofauna abundance and species diversity of cutting residues in Scots pine 

and Norway spruce clear-cuts in Lithuania 

A. Gedminas, J. Lynikienǟ, R. Zeniauskas  

Biomass and Bioenergy: Volume 31, Issue 10, October 2007, Pages 733ï738 

http://dx.doi.org/10.1016/j.biombioe.2007.06.010 

The research was conducted at Dubrava Training Experimental Forest Enterprise, 

Kaunas District, Lithuania, in 2004. The aim was to estimate the abundance, species 

composition and diversity of cambio-xylofauna hibernating in oak, Norway spruce and Scots 

http://www.sciencedirect.com/science/article/pii/S037811270800217X
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pine cutting residues (branches) left in spruce and pine clear-cuts. The research plots with 

replicates were arranged in the clear-cuts from September 2003. More than 1000 arthropods 

were identified in oak, spruce and pine cutting residues. The class of Insecta was represented 

by the orders Diptera (51%), Psocoptera (24%), Coleoptera (22%) and Hymenoptera (2%). 

According to the Shannon diversity index, species diversity of cambio-xylofauna hibernating 

in thin spruce branches (H=2.19) was significantly (p=0.001) higher than in spruce branches 

of medium diameter (H=1.36). The difference between species diversity in thin and thick 

spruce branches was unreliable (p=0.2). In oak cutting residues (branches), 7 rare (Bitoma 

crenata Fabr., Dissoleucas niveirostris, Fabr., Leiopus nebulosus L., Pyrochroa coccinea L., 

Saperda scalaris L., Sulcacis affinis Gyll., Trachodes hispidus L.) and 3 very rare (Cis 

hispidus Gyll., Mordella aculeata, L., Orthocis alni Gyll.) insect species, as well as 1 species 

new in Lithuania (Phymatodes alni L.), were identified. 

 

 

 

 

Bark of dead infested spruce trees as an overwintering site of insect predators 

associated with bark and wood boring beetles 

Hilszczanski J. 

Forest Research Papers: 2008, vol: , number: 1, pages: 15-19 

 

Insect predators are important enemies of beetles regarded as pest, especially during 

period of low densities of host population. Overwintering predatory insects (Coleoptera, 

Raphidioptera) were collected in fotoeclector traps from the bark that was taken of in winter 

under snow level from the base of standing spruce trees killed by Ips typographus (L.) and 

Tetropium fuscum (F.). Insect predators were present in bark of all trees. On trees killed by I. 

typographus predators were more abundant than on trees with T. fuscum. Diversity and 

assemblage of species was similar although the lack of Raphidia sp. on trees with I. 

typographus and domination of Crypturgus sp. and Corticeus sp. on those trees was observed. 

Removing of trees killed by bark and wood boring beetles and debarking of stumps during 

autumn and winter could have negative effect on insect predators overwintering in bark under 

snow level. Those measures have no distinct effect on suppression of pest when their 

population is not abundant. 
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Tree retention as a conservation measure in clear-cut forests of northern Europe: a 

review of ecological consequences 

Lena Gustafsson
a*

, Jari Kouki
b
 & Anne Sverdrup-Thygeson

c
  

Scandinavian Journal of Forest Research: Volume 25, Issue 4, 2010; pages 295-308 

DOI: 10.1080/02827581.2010.497495 

 

Since the mid-1990s, it has been common practice to leave trees for biodiversity 

purposes when clear-cutting in Finland, Norway and Sweden, and regulations for such tree 

retention are today included in national legislation and certification standards. Peer-reviewed 

research publications on tree retention from studies performed in the three countries were 

analyzed and about 50 relevant biodiversity studies were found, with the first published in 

1994. Most studies were directed towards beetles and dead wood, especially high stumps. 

General conclusions were that retention trees (1) provide some of the substrate types required 

by early-successional species, (2) alleviate the most serious consequences of clear-cutting on 

biota, and (3) cannot maintain characteristics of intact mature forests. Larger volumes and 

more trees tend to maintain diversity better. There is a particular lack of studies on dispersal, 

landscape effects and long-term dynamics. There is a need to study further the relationship 

between the biota and the amount of trees, as well as their spatial arrangement. Retention trees 

should preferably be evaluated in relation to other components in multiscaled conservation, 

including woodland key habitats and larger protected areas. 

 

 

 

Saproxylic beetles in high stumps and residual downed wood on clear-cuts and in 

forest edges 

Knut Olav Fossest & Anne Sverdrup-Thygeson 

 

Scandinavian Journal of Forest Research: Volume 24, Issue 5, 2009 

 

DOI:10.1080/02827580903143871 

 

This study evaluates how the placement and the different possible outcomes of a 

spruce retention tree affected species richness and assemblages of spruce-associated 
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saproxylic beetles. In a field experiment in the boreal zone of central Norway, high stumps 

were created and compared with residual wood pieces (i.e. top boles with branches), in clear-

cuts versus in forest edges. Flight interception traps were mounted close to the substrate. The 

results were analysed using rarefaction techniques, ordination (DCA) and anova. It was found 

that the placement of retention trees of spruce does matter: beetle assemblages were 

significantly different in stumps in the four treatments. For all species pooled, the species 

richness was higher in stumps in clear-cuts than in stumps or boles in the forest edge. Four 

red-listed species were more abundant near stumps than boles, and two red-listed species were 

more abundant in clear-cuts than forest edge. To cater for the variety of habitat preferences 

among forest beetles in managed forest, managers should leave both standing spruce trees 

(many of which will end up as windthrown, downed boles) and some high stumps (to secure 

some upright dead wood), in both exposed clear-cut and semi-shaded forest edge. 

 

 

 

The extent of root rot damage in Norway spruce stands established on fertile sites of 

former agricultural land 

 

R. Mareġ 

 

JOURNAL OF FOREST SCIENCE, 56, 2010 (1): 1ï6 

 

 

The aim of this study was to compare the degree of root rot damage in two large 

complexes of Norway spruce stands established on former agricultural land at fertile sites. 

The root rot infection was observed on the stump cutting area on both intended and salvage 

clear fellings. Stands in Kruģberk area in the N²zkĨ Jesen²k Mts. Established on arable land 

showed very poor stability and large root rot damage at the age of 40ï50 years. In contrast, 

stands in Luģn§ area in the Javorn²ky Mts., founded on former sheep pastures, were markedly 

much less damaged at the age of 90ï110 years and proved to be able to provide quality 

timber, although they were damaged by the root rot as well. 
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 Root decays as a potential predisposition factor of a bark beetle disaster in the 

Ġumava Mts. 

L. JANKOVSKħ, P. CUDLĉN, I. MORAVEC 

 

JOURNAL OF FOREST SCIENCE, 49, 2003 (3): 125ï132 

 

Root decay infection and potential relations to Ips typographus L. outbreaks in the 

Ġumava Mts. (Bohemian Forest) were monitored in 3 permanent sample plots. As an 

originator of root decays honey fungus predominated, in particular cases Heterobasidion 

annosum (FR.) BREF. was also recorded. As for honey fungus species, Armillaria ostoyae 

(ROMAGN.) HERINK predominated, however, A. cepistipes VELENOVSKħ and A. 

borealis MARXM¦LLER et KORHONEN were also determined. Other wood-destroying 

fungi were also recorded, e.g. Stereum sanguinolentum (ALB. & SCHW.: FR.) FR. and 

Climacocystis borealis (FR.) KOTL. Although Armillaria foci were localized directly in a 

forest edge after bark beetle disaster, it is not possible to state definite relationships between 

Ips typographus L. invasion and root system infection by Armillaria. The found out rate of 

infection is, with respect to an altitude over 1,100 m, extremely high not corresponding to 

existing knowledge on the behaviour of Armillaria in the region of Central Europe. The 

extent of Norway spruce infection by Armillaria ostoyae (ROMAGN.) HERINK can give 

evidence of the chronic stress load of spruce trees in the area. 

 

 

 

 Early-arriving saproxylic beetles developingin Scots pine stumps: effects of felling 

type and date 

J. Foit 

JOURNAL OF FOREST SCIENCE,  58, 2012 (11): 503ï512 

 

A total of 320 Scots pine (Pinus sylvestris L.) low stumps were analysed within two 

stands (one stand was thinned, and the other stand was subjected to clear-cut final felling) in 

the Drahansk§ Highlands in the Czech Republic. Each stand was divided into four parts, and 

the felling of each part was performed on different dates during 2006 (February, May, August 

and November). The fauna of early-arriving saproxylic beetles inhabiting the stumps was 
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investigated by peeling the bark in two vegetation periods after the felling. A total of 17 

species of beetles were found. The felling type and date affected the species composition of 

the recorded assemblages, with the felling date being considerably more important than the 

type. The species richness and diversity did not differ significantly between the felling types, 

but significant differences were found among the felling dates. Several associations of 

particular species with certain felling types or dates were also found. 

S 

 

 

 

 Female reproductive strategy in the longhorned beetle Corymbia rubra (Coleoptera, 

Cerambycidae) 

 

Aleksandra WalczyŒska 

 

WalczyŒska, A. 2008. Female reproductive strategy in the longhorned beetle 

Corymbia rubra (Coleoptera, Cerambycidae). Norw. J. Entomol. 55, 25-30. 

 

This study investigated the reproductive strategy of females of the xylem-feeding 

longhorned beetle Corymbia rubra (Coleoptera: Cerambycidae). It documents the number of 

eggs, average body mass of newly hatched larvae, clutch mass and coefficient of variation of 

body mass of larvae. Moreover, it reports the length of the laying eggs period as well as a day 

during the reproductive season when female started laying eggs. C. rubra females were found 

to lay many eggs, compared to other cerambycid beetles. The body size of newly hatched 

larvae depends on female size, while fecundity and clutch mass do not but, on the contrary, 

negatively correlate with time progress in season. The study shows that reproductive strategy 

of a cerambycid female could be explained in terms of the optimality models for 

multiseasonal species. 

orests. 

 

 

 

 

Saproxylic beetles in artificially created high stumps of spruce and birch three years 

after cutting 
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 Meelis Seedre 

 M.Sc. Final Thesis no. 64, Southern Swedish Forest Research Center 

 

According to the FSC and PEFC certification standards in Sweden, high stumps 

should be created during thinning and regeneration felling to reduce the negative effect of 

intensive forest management on biodiversity, especially for the ca. 1000 species of wood 

dependent (saproxylic) beetles.  

 

To study the importance of high stumps for saproxylic beetles the fauna of 120 three-

year old mechanically created high stumps of Norway spruce and Silver birch were sampled 

in the provinces of Halland, Kronoberg and Kalmar in Southern Sweden. Using bark peeling 

and sieving, 4179 individuals of saproxylic beetles were found, belonging to 66 species. Nine 

of the species were on the Swedish red-list. Of all caught beetle species the most common 

were Crypturgus pusillus, Phloeocharis subtilissima and Crypturgus hispidulus. The number 

of species was significantly different between spruce and birch high stumps, on average 

spruce stumps hosted 4.6 saproxylic species and birch stumps 5.5. Also the beetle assemblage 

on spruce and birch were different, implying that high stumps of both deciduous and 

coniferous species should be left, if possible. Other ecological variables like presumed 

diversity órich-poorô landscapes, geographical location and stump diameter (within the range 

of 20-58 cm and 21-40 cm for spruce and birch stumps, respectively) did not affect the 

species richness on stumps.  

 

Nevertheless, the 66 found species show the biological value of making high stumps. 

Furthermore, the occurrence of nine red-listed species indicates that high stumps are not only 

important for trivial species but contribute also to protection of threatened beetles. I conclude 

that mechanically created high stumps are important and valuable habitat supplement for 

saproxylic fauna. 
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Insect assemblages in Norway spruce [Picea abies (L.) Karst.] stumps in the Eastern 

Sudetes 

 

Iwona Skrzecz, Maria Bulka 

 

Folia Forestalia Polonica, series A, 2010, Vol. 52 (2), 98ï107 

 

The aim of the study was to determine the species composition of insect assemblages 

colonising stumps of Picea abies (L.) Karst. in mountain conditions. Investigations were 

carried out in the Eastern Sudetes (south ïwestern Poland) in forest stands situated at 600ï 

700 m above sea level. The observations were conducted on stumps left behind after felling 

70ï 90 years old Norway spruces. The analysed stumps were colonised by insects from 21 

families of 3 orders: Coleoptera (approximately 95%), Diptera (5%) and Raphidioptera 

(0.2%). There were 12 Coleoptera families determined with the dominance of Cerambycidae 

(almost 55%) and Curculionidae (37%) including Scolytinae (about 5%). Diptera were 

represented by 8 families, of which most abundant was the family Rhagionidae (almost 2%) 

followed by Muscidae (1.4%) and Syrphidae (1.2%). The order Raphidioptera was 

represented by 1 family: Raphididae (0.2%). The spruce stumps were mainly colonised by 

cambio-xylophagous species which added up to 73% of all collected specimens. The 

European spruce longhorn beetle Tetropium castaneum (L.) was most numerous (15.98 Ñ 

14.99 specimens/stump) of all observed insects as well as it showed the highest permanence 

of occurrence (97% stumps). Second group with regard to abundance was the genus Hylobius 

(12.08 Ñ 20.38 specimen/stump) found in 62% of the observed stumps. 
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1.3. pielikums. 

Dati par H.annosum s.l. micǛlija attǭstǭbu no bazǭdijsporǕm P. sylvestris un P. contorta 

koksnǛ (dati no 2011. gada starpatskaites). 
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1.4. pielikums. 

SǛǺu sugu daudzveidǭba uz trupǛjuġǕm egles koksnes atliekǕm. 

Nr.p.k.  SǛǺu suga 

Dm Kp Ar mizas bojǕjumiem Bez mizas bojǕjumiem Celmi 

Atliekas, 

skaits 

Atliekas, 

% 

Atliekas, 

skaits 

Atliekas, 

% 

Atliekas, 

skaits 

Atliekas, 

% 

Atliekas, 

skaits 

Atliekas, 

% 

Atliekas, 

skaits 

Atliekas, 

% 

1 Amylocorticium sp. 5 13.16                 

2 Amylostereum sp.     1 2.44         1 2.50 

3 Armillaria      1 2.44         9 22.50 

4 Ascocoryne cylichnium 1 2.63 8 19.51     4 20 1 2.50 

5 balta klajeniska*                 1 2.50 

6 balts, adatains micǛlijs*     1 2.44             

7 balts micǛlijs* 1 2.63                 

8 Bisporella citrina 1 2.63 1 2.44 1 6.25         

9 Cylindrobasidium evolvens 10 26.32     1 6.25 1 5     

10 Comatricha sp. 1 2.63 1 2.44             

11 Coniophora arida 1 2.63                 

12 Coprinellus disseminatus                 1 2.50 

13 Coprinus disseminatus                 1 2.50 

14 dzeltenas asku sense* 2 5.26                 

15 dzeltenas miksomicǛtas* 1 2.63                 

16 Exidia sp.         1 6.25         

17 Fomitopsis pinicola 3 7.89 2 4.88     1 5     

18 Gymnopillus penetrans 1 2.63         2 10     

19 iedzeltenais micǛlijs* 3 7.89 1 2.44     1 5     

20 Irpex lacteus     2 4.88             

21 Kuehneromyces mutabilis                 2 5.00 

22 Lenzytes betulina 1 2.63                 

23 Leocarpus sp. 29 76.32 21 51.22 5 31.25 10 50 3 7.50 

24 Lycogala sp.                 1 2.50 
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1.4. pielikuma turpinǕjums. 

  Dm Kp Ar mizas bojǕjumiem 

Bez mizas 

bojǕjumiem Celmi 

Nr.p.k.  SǛǺu suga 

Atliekas, 

skaits 

Atliekas, 

% 

Atliekas, 

skaits 

Atliekas, 

% 

Atliekas, 

skaits 

Atliekas, 

% 

Atliekas, 

skaits 

Atliekas, 

% 

Atliekas, 

skaits 

Atliekas, 

% 

25 Mycena acicula     1 2.44             

26 Mycena epipterygia                 3 7.50 

27 Mycena sp.     4 9.76     3 15 12 30.00 

28 pelǛkbalts micǛlijs* 3 7.89 3 7.32 4 25 5 25     

29 pelǛka klajeniska sǛne* 1 2.63                 

30 Phanerochaete sanguinea     2 4.88     2 10     

31 Phanerochaete sordida 7 18.42                 

32 Physarum sp. 7 18.42 2 4.88 2 12.5         

33 Phlebiopsis gigantea 28 73.68 6 14.63 1 6.25 1 5 3 7.50 

34 
Polycephalomyces 

tomentosus     2 4.88     1 5     

35 Psathyrella                 1 2.50 

36 Armillaria sp. rizomorfas  5 13.16 38 92.68 15 93.75 19 95 21 52.50 

37 Schizophillum commune 1 2.63                 

38 Scutellina scutellata                 2 5.00 

39 Tyromyces stipticus 3 7.89         1 5     

40 Tremella encephala 1 2.63                 

41 Trichaptum abietinum  9 23.68 1 2.44     1 5     

42 Trichia sp.      4 9.76 1 6.25 2 10     

43 Trichoderma sp. 2 5.26                 

44 zaǸas asku sense*         2 12.5 1 5     

 

* SǛnes identificǛtas kǕ atġǵirǭgas sugas, balstoties uz morfoloǥiskajǕm ǭpaġǭbǕm, bet nav bijis iespǛjams noteikt lǭdz ǥints vai sugas lǭmenim. 
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1.5. pielikums.  

BioloǥiskǕ augu aizsardzǭbas lǭdzekǸa ĂRotstopò sastǕvǕ esoġǕs sǛnes P. gigantea 

noteikġana analizǛtajos paraugos 2010. gadǕ. 

Paraugu 

ievǕkġanas 

vietas nr. 

Koku suga Koka nr.  

IzolǛtie 

P.gigantea 

paraugi 

"Rotstop" 

genotips 

Cits 

P.gigantea 

genotips 

(dabiskǕ 

infekcija)  

1. Egle 

1. 1.1.  +   

2. 
2.1.  +   

2.2.    + 

3. 3.1.  +   

4. 4.1.    + 

5. 
5.1.  +   

5.2.    + 

2. 

Egle 1. 1.1.  +   

Priede 

2. 2.1.  +   

3. 

3.1.  +   

3.2.  +   

3.3.    + 

3.4. 

 

 + 

4. 4.1.    + 

5. 
5.1.  +   

5.2.  +   

3. 

Egle 

1. 1.1.  +   

2. 
2.1.  +   

2.2.    + 

3. 
3.1.  +   

3.2.    + 

4. 
4.1.  +   

4.2.    + 

Priede 

1. 
1.1.  +   

1.2.    + 

2. 

2.1.  +   

2.2.  +   

2.3.    + 

3. 

3.1.  +   

3.2.  +   

3.3.    + 

4. 
4.1.  +   

4.2.  +   

5. 

5.1.    + 

5.2.    + 

5.3.    + 
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1.5. pielikuma turpinǕjums. 

4. Egle 

1. 
1.1.  +   

1.2.    + 

2. 
2.1.  +   

2.2.    + 

3. 
3.1.  +   

3.2.  +   

5. Egle 

1. 

1.1.  +   

1.2.  +   

1.3.  +   

2. 
2.1.  +   

2.2.    + 

3. 
3.1.  +   

3.2.    + 

6. 

Egle 

1. 1.1.    + 

2. 2.1.  +   

3. 3.1.  +   

Priede 

1. 

1.1.  +   

1.2.    + 

1.3.    + 

2. 

2.1.  +   

2.2.    + 

2.3.    + 

3. 

3.1.  +   

3.2.  +   

3.3.    + 

4. 4.1. 

 

 + 

5. 

5.1.  +   

5.2.  +   

5.3.  +   
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1.6. pielikums.  

BioloǥiskǕ augu aizsardzǭbas lǭdzekǸa ĂRotstopò sastǕvǕ esoġǕs sǛnes P. gigantea noteikġana 

analizǛtajos paraugos 2012. gadǕ. 

Paraugu 

ievǕkġanas 

vietas nr. 

Koku 

suga 

Koka 

nr. 

IzolǛtie 

P.gigantea 

paraugi 

"Rotstop" 

genotips 

Cits 

P.gigantea 

genotips 

(dabiskǕ 

infekcija)  

1. Egle 

1. 
1.1.    + 

1.2.    + 

2. 1.1.  +   

3.  -  -  - 

4.  -  -  - 

5. 

1.1.    + 

1.2.    + 

1.3.    + 

6. 1.1.    + 

7. 
1.1. 

 

 + 

1.2.  +   

8. 1.1.    + 

9.  -  -  - 

10. 1.1.  +   

2. 

Priede 

1.  -  -  - 

2. 1.1.    + 

3.  -  -  - 

4.  -  -  - 

Egle 

1.  -  -  - 

2.  -  -  - 

3. 1.1.    + 

4.  -  -  - 

5.  -  -  - 

6. 1.1.    + 

3. Egle 

1.  -  -  - 

2. 
1.1.    + 

1.2.    + 

3.  -  -  - 

4. 1.1.  +   

5.  -  -  - 

6.  -  -  - 

7. 1.1.    + 

8.  -  -  - 

9.  -  -  - 

10.  -  -  - 
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1.6. pielikuma turpinǕjums. 

4. Egle 

1.  -  -  - 

2.  -  -  - 

3. 

1.1.    + 

1.2.    + 

1.3.    + 

4. 

1.1.    + 

1.2.    + 

1.3.    + 

5. 
1.1.    + 

1.2.    + 

6. 

1.1.  +   

1.2.    + 

1.3.    + 

7. 
1.1.    + 

1.2    + 

8.  -  -  - 

9. 
1.1.    + 

1.2    + 

10.  -  -  - 

5. Egle 

1.  -  -  - 

2.  -  -  - 

3. 1.1.    + 

3. 1.2.    + 

4.  -  -  - 

5. 1.1.    + 

6. 1.1.    + 

7. 1.1.    + 

8. 1.1.    + 

8. 1.2.    + 

9.  -  -  - 

10. 1.1.    + 

11.  -  -  - 

12.  -  -  - 

13.  -  -  - 

14. 1.1.    + 

14. 1.2.    + 

14. 1.3.    + 

15.  -  -  - 
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1.6. pielikuma turpinǕjums. 

6. 

Egle 

1.  -  -  - 

2. 1.1.    + 

3.  -  -  - 

4.  -  -  - 

5.  -  -  - 

6.  -  -  - 

7.  -  -  - 

8.  -  -  - 

9.  -  -  - 

10.  -  -  - 

Priede 

1.  -  -  - 

2.  -  -  - 

3. 1.1.    + 

3. 1.2.    + 

4.  -  -  - 

5. 1.1.    + 

6.  -  -  - 

7. 1.1.    + 

8.  -  -  - 

9. 1.1.    + 

9. 1.2.    + 

10. 1.1.    + 

10. 1.2.    + 

10. 1.3.    + 

 

 


