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KOPSAVILKUMS

Celmu mérijjumu rezultati liecina, ka nepastav sakariba starp celmu caurméru un celmu
skaitu vizuali identificEjamiem trupes raditiem bojajumiem. Celmu rauSana bija apgritinata
platibas ar augstu gruntsiidens Itmeni, kur butiski vairak laika patérgja celmu atbrivosanai no
augsnes. Sadas platibas celmu izstradi lietderigi veikt ziema, kad augsnes virskarta ir sasalusi.

Celmu izstrades darba razigums ar abiem pétljuma izmantotajiem agregatiem biitiski
neat$kiras (vid&ji 0,37 stundas produktiva darba laika uz 1 tonnu biomasas sausnas). Darba
razZigumu ietekm@ operatora pieredze agregata pozicion€Sana celmu izstrades procesa. Celmu
rausanas kausam MCR-500 ir darba raZiguma paaugstinaSanas potencials, nodrosinot normalu
darba spiedienu pretnaza cilindra. Dazadu dimensiju celmu izstrades darba raziguma rezultati
liecina, ka visam koku sugam palielinas darba laika patérins, parrékinot uz biomasas vienibu, ja
celma diametrs ir mazaks par 20 cm, tap&c $adus celmus turpmak ieteicams atstat cirsma, ja netiek
guti pieradijumi, ka tie veicina saknu trupi izraiso$o sénu izplatibu. Raujot trup&jusus celmus, it
pasi lielus celmus, darba raZigums palielinajas (vidgji par 14 %), tacu janem véra, ka trup&jusiem
celmiem nereti ir tuk$i vidi, bet saknes notriikst augstak, tapéc faktiskais iegiitas biomasas
daudzums var but mazaks. Pret€ji agrak Latvija veiktajiem pétjjumiem par celmu izstradi,
izméginajumos konstatéts, ka vairaku celmu vienlaiciga rausana, izvéloties rausanai celmu grupas
visresnako celmu, samazina darba razigumu.

P. contorta eksperimentalajos stadijumos Vidusdaugavas mezsaimnieciba inficétiba 2 gadu
laika pieaugusi no 7,9% lidz 9,1%. Pinus contorta var. latifolia provenienci Summit Lake raksturo
liclakas rezistences sp&jas pret H. annosum izraisito saknu trupi. Analiz€jot H. annosum s.l.
attistibu P. sylvestris un P. contorta koksng, secinats, ka H. annosum s.l. augSanas atrums (gan
micélija attistiba no konidijsporam, gan bazidijsporam) vertikala virziena P. contorta koksné ir
lielaks, salidzinot ar P. sylvestris koksni.

Divus gadus péc trup&jusu Picea abies mezizstrades atlicku atstaSsanas meza, Kp meza tipa
konstatéts vislielakais jauno, aktivi sporul€joSo auglkermenu daudzums (1242 cm?/md), péc tris
gadiem jauno auglkermenu daudzums Kp meza tipa samazinas (914 cm?m?®). Dm savukart
vislielakais auglkermenu daudzums noverots 3. gada — 1197 cm? m® koksnes. Atliekdm ar mizas
bojajumiem tris gadu laika veidojuSies vid€ji 1,7 reizes vairak auglkermenu neka uz atliekam bez
mizas bojajumiem. Visbiezak konstatétas s€nu sugas uz trup€jusam lielu dimensiju atliekam un

celmiem bez H. annosum s.1I. ir Armillaria spp. un P. gigantea.



Izvertejot maza diametra skujkoku celmu nozimi saknu piepes izplatiba, secinats, ka no
ievaktajam 394 priezu ripam infic€tas bija 53 (13,6%), bet no 160 eglu — 43 (26,9%). Apsekotajas
10 priezu jaunaudz€s konstateti 2-12 ar H. annosum s.1. inficéti koki, saknu piepes auglkermeni
atrasti ses$as jaunaudzes. Liels kaltuSo koku Ipatsvars novérots audze€s, kur 2010. gada konstatéti
Armillaria sp. auglkermeni. Visos apsekotajos novérots parauglaukumos konstatéta Lophodermium
sp.

Lai biitu iespg&jams veikt krajas papildus pieauguma izmainu novert§jumu ar H. annosum
s.l. inficétiem kokiem Iidz §im apsekoti 16 parauglaukumi, kuros konstatéta H. annosum s.l.
infekcija. Urbumu skaidinas ievaktas no 2068 augosiem un 257 kaltuSiem kokiem Kp, Ks un As
meza tipos. H. annosum infekcija konstat&ta 228 augosiem un 98 kaltusiem kokiem.

Novertgjot Phlebiopsis gigantea auglkermenu sastopamibu 6 objektos (katra apsekojot 100
celmus), kur 2010. gada atzimé&ta kvalitativa celmu apstrade ar biologisko preparatu ,,Rotstop”,
secinats, ka tikai 2 -10% apsekoto celmu izveidojusies sénes auglkermeni un dabiska P. gigantea
aizstaj preparata ,,Rotstop” sastava esoSo P. gigantea otraja gada péc celmu apstrades.

Piecus gadus vecas egles ir uznémigakas pret saknu trupes izraisitaju — saknu piepi
(inficgjusas
98 - 100% no inokulétajam eglém), salidzinot ar Cetrus gadus vecam priedém (infekcija attistijusies
78 - 97% no analiz@tajiem priezu stadiem). Salidzinot 5 analiz&tas priezu proveniences, Savienas
s€klu plantacijas stadmaterials atzim€jams ka rezistentakais. No darba analiz€tajam 6 eglu
proveniencém Jeékabpils un Zaubes seklu meZnieciba ievaktais stadmaterials uzradija augstako

rezistenci pret H.annosum s.l.



DARBA UZDEVUMI

Saskana ar projekta uzdevumiem 2012. gada (VienoSanas pie 2011.gada 13. aprila liguma

Nr. 5.5.-5.1/000s/101/11/12 Par pétniecibas pakalpojumu sniegSanu) 2. etapa no 2012. gada

septembra lidz 2012. gada 30. decembrim bija paredzéti sekojosi darba uzdevumi:

1.
2.

o g~ w

10.

11.

12.

13.

14.

15.

16.

17.

Piecos objektos uzmerit visus par 20 cm resnakus celmus.

Analizet datus par celmu virszemes dalas biomasu (celma H un D) celmu izstradei
paredz€tajas platibas.

Izstradat metodiku celmu izstrades darba raZziguma noteikSanai.

Veikt darba razibas hronometrazu celmu izstrades eksperimentalajas platibas.

Novertet darba razigumu, veicot izstradato celmu pieveSanu uz augsgala krautuvi.

Veikt darba razibas hronometrazas celmu aizvakSanas un pieveSanas (lidz uzglabasanas
vietai) procesa.

Novertet augsné palikuso saknu daudzumu un uzmérit to diametru péc celmu izrausanas.
Salidzinat augsné palikuSo saknu dimensijas atkariba no celma diametra, celma
trup&juma pakapes un augsnes parametriem.

Izstradat metodiku augsnes sagatavoSanas kvalitates noteikSanai.

Raksturot augsnes sagatavoSanas kvalitati 5 objektos 2 atkartojumos, izmantojot meza
arklu (atcelmotaja un kontroles dala).

Izstradat metodiku lizimetru un nokri$nu savacgju uzstadiSanai atcelmotajas platibas.
Uzstadit 30 vakuuma lizimetrus un 15 nokriSnu tidens savacgjus.

Ievakt papildus koksnes paraugus klinskalnu priedes proveniencu stadijumos Zvirgzde (1

objekts, 3 proveniences).

Salidzinat genotipu izplatibu robezas, analiz&ot 2010./11. gada ievakto empirisko
materialu.
lerikot eksperimentu H.annosum augSanas atruma noveért€Sanai klinSkalnu priedes

koksné (45 blukisi).

Salidzinat H.annosum micglija augSanas atrumu p&c bazidijsporu (S un P grupa) un
konidijsporu infekcijas; izvertét iegitos rezultatus salidzinajuma ar eksperimentalajos
stadijumos iegiitajiem rezultatiem.

Parbaudit mazo dimensiju celmu (@ < 10 cm) uzné€mibu pret H.annosum bazidijsporu
infekciju. Katra objekta vismaz 40 koki; ripas no katra celma tiek analiz&tas 2 reizes —

pirms eksperimenta uzsakSanas un 2 meénesus péc eksperimenta ierikosanas.



18. Ierikot eksperimentu eglu un priezu jaunaudzes, salidzinot H.annosum infekcijas
izplatibas dinamiku (8 objekti, vismaz 800 ripas).

19. Analiz&t H.annosum auglkermenu attistibas dinamiku saistiba ar citu koksni noardoso
sénu klatbitni.

20. Atkartoti uzmérit H.annosum auglkermenus uz meza atstatam lielu dimensiju
mezizstrades atlickam — 39 atlickas Dm meza tipa un 119 Kp meza tipa.

21. Identificét Lophodermium gints sénes, ka ar1 analizét Heterobasidion sp. biologiju priezu
jaunaudzes.

22. Parbaudit Heterobasidion annosum, Armillaria sp. ka art Lophodermium sp. sastopamibu
atjaunotajas priezu jaunaudzes (vismaz 10 objektos).

23. levakt koksnes urbumu skaidinas pirms eksperimenta ierikoSanas, lai vargtu izdalit
inficétos un veselos kokus, ka ari, veicot koku kartéSanu, iezZim&t sénes genotipu robezas;
salidzinat krajas papildus pieauguma izmainas ar H.annosum inficétiem kokiem.

24. levakt empirisko materialu dazada vecuma eglu audzés Dm, Ap, As, Kp, Ks meza tipos
no veseliem un ar H.annosum inficétiem kokiem vismaz 10 objektos. Katram kokam 4
urbumu skaidinas, katra audze vismaz 30 veselie un 30 infic&tie koki.

25. Pamatojoties uz iepriek$€jos gados iegiitajiem rezultatiem (analiz€jot celmu apstrades
kvalitati), novertét sénes Phlebiopsis gigantea auglkermenu attistibu un noteikt izdalito
sénes izolatu piederibu Rotstop genotipam.

26. Parbaudit Phlebiopsis gigantea auglkermenu sastopamibu un ievakt koksnes paraugus no
celmiem ar P.gigantea auglkermeniem kopsanas cirt€s, kuras pielietots biologiskais augu
aizsardzibas lidzeklis Rotstop (vismaz 6 objektos, katra no izvélétajiem objektiem
apsekojot 100 celmus).

27. Analizet iegtitos rezultatus par H. annosum micélija attistibu dazadas izcelsmes eglu un
priezu stados — 2011. gada eksperiments, lai novertetu stadmateriala rezistenci pret saknu
piepi’.

28. Veikt zemsegas kérpju sastava raksturojumu 5 izméginajumu objektos’.

29. Veikt  pétijumu  metodikas  aprobaciju par celmu izvakSanas  nozimi
bezmugurkaulniekiem?®.

! darba uzdevums, kas nebija ieklauts 2011. gada atskaité.
2 papildu darba uzdevumi 2012. gada.
8 papildu darba uzdevumi 2012. gada



CELMU IZSTRADE



1. CELMU IZSTRADES IZMEGINAJUMI

1.1. levads

Pirmie zinatniskie p&tijumi par celmu izmantoSanu biokurinama sagatavosanai un par celmu
izstrades ietekmi uz meza atjaunoSanos Latvija veikti 19. gadsimta otraja pusé (Bode 1840). P&c
neatkaribas ieguiSanas 20. gadsimta aktualiz€jas energoneatkaribas jautajumi un mezsaimnieki
atgriezas pie celmu izstrades un ar to saistito meza atjaunoSanas problému risinasanas. Tapat ka
tagad, ar1 toreiz pastavgja pret€ji viedokli; piemeram, O. Ceichners uzskatija, ka celmu
spridzinasana sekmé baribas vielu izskaloSanos un augsnes eroziju, tapéc ieteica valsts mezos
neveikt celmu izstradi (Ceichners 1929). Taja pat laika vin$ un citi pétnieki atzina, ka celmu
izstrade sekmé dabisko atjauno$anos priezu mezos un neatstaj negativu ietekmi uz nakamas aprites
augiem (Vasilevskis 2007). K. Lange bija viens no aktivakajiem celmu izmantoSanas aizstavjiem
un uzskatija celmu atstaSanu cirsmas satriidéSanai mazmezainos rajonos par nepareizu (Lange
1925). Pirms 2. Pasaules kara neatkarigaja Latvija gada laika sagatavoja 7-30 takst. m® celmu
malkas gada. 1939. gada celmu malkas gatavosSanai ieteica izmantot visas kailcirtes. Taja laika
celmus ieguva ar spridzinaSanas metodi, vai, izmantojot §im noliikam konstrugtas sviras. Vidgja
celmu izstrades norma bija 2-2,5 steri vai 1,6-2 m* diena (Vasilevskis 2007).

P&c neatkaribas atgiiSanas celmu koksne ilgstoSi nenondaca meZzsaimniecibas praktiku
intereSu loka, jo bija pieejami 1&taki koksnes resursi (malka, kokriipniecibas atliekas, meZizstrades
atliekas), tacu, pieaugot pieprasijumam un palielinoties kurinama cenai, interese par celmu koksni
ka vertigako biokurinama veidu alternativu pieauga (Lazdin$ 2006). P&tijumi par celmu izstrades
iesp€jam galvenaja cirté veikti 2006. gada sadarbiba Zviedrijas meZzinatnes institiitu Skogforsk.
Sajos pétijumos celmu izstradei izmantoja kapurkézu ekskavatoru ar specializétu kausu. Celmu
izstrades darba razigums bija 10,4 m® stunda, attiecigi, 40 reizes lielaks, neka pirms 60 gadiem
(Andis Lazdin$ and Magnus Thor 2009), tomér joprojam saglabaja aktualitati jautajums par celmu
izstrades ietekmi uz meza atjaunosSanas gaitu.

Saskana ar pétijumu rezultatiem teorétiskais ikgadg€jais celmu kurinama potencials Latvija ir
1 606,6 tikst. tonnas, taja skaita 958,3 tukst. tonnas pieejamas tehnologiski. Saglabajoties
meZizstrades apjomam vidgji 10 milj. m® gada un patreizéjam galvenas cirtes ipatsvaram, katru
gadu celmu izstradi var veikt lidz 35,8 tukst. ha liela platiba. Videja celmu koksnes kraja ir
26,7 tonnas ha-1 (Adamovics et al. 2009). Celmu Tpatsvars mezizstradé un meza kopSana

tehnologiski pieejamaja biokurinama ir 33 % (Att. 1).
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Sikkoksne nemeia zemés 8%

Malka 19% Sikkoksne meza infrastruktiras objektu apauguma 1%

Sikkoksne jaunavdiu kopiand 10%

Sikkoksne pameza tirizana 2%
Mefizstrades atliekas krijas kopiand 6%

Mefizstrades atliekas galvenajd cirté 1%

Celmi galvenaja cirté 33%

Att. 1: Celmu biomasa, salidzinot ar paréjiem meZa biokurinama veidiem (Adamovics
et al. 2009).

Saskana ar 2008. gada veikta darba raziguma pétijjuma rezultatiem (Lazdin$, Henrik Von
Hofsten, Lazdina, and Valentins Lazdans 2009) darba laika patérin$ visu tehnologiski pieejamo
celmu koksnes resursu ieguvei un piegadei biitu 787 tukst. stundas produktiva darba laika (Att. 2).
Pienemot, ka darba laika izmantoSanas lietderiguma koeficients ir 80 %, visu tehnologiski pieejamo

celmu resursu apguvei gada nepiecieSams gandriz 1 milj. darba stundu. Celmu izstrade aiznem
23 % no darba laika.

lzstrade 23%
Ce|u transports lidz patérina vietai 29%

lekraana 2%

Pieveiana 28% Smalcindiana 10%

Celu transports lidz termindlam 6%

Att. 2: Darba laika patérina sadalijjums celmu biokurinama sagatavos$anai un piegadei
(Adamovics et al. 2009).
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Tehnologiski pieejamo celmu resursu ieguvei nepiecieSamas vismaz 230 jaunas tehnikas
vienibas, kas biitu nodarbinatas uz pilnu slodzi celmu izstradg, taja skaita vismaz 53 ekskavatori,
kas aprikoti ar specializ€tiem celmu izstrades kausiem. Masinu apkalpoSanai bitu nepiecieSami
vismaz 693 kvalificéti operatori (Tab. 1). Realos darba apstaklos, kad tehnikas izmantoSanas

efektivitate nav simtprocentiga, faktiskais nepiecieSamas tehnikas vienibu un operatoru skaits bis

par 20-30 % lielaks.

Tab. 1 Celmu izstradei nepieciesamas tehnikas un cilvékresursu aprékini (Adamovics

et al. 2009)
N, Resursu veids Celmi galvenaja cirte

Tehnika
1 Izstrade 53
2 Pievesana 64
3 Celu transports 1idz terminalam 15
4, Smalcinasana 25
5 Iekrausana 6
6 Celu transports 1idz patérina vietai 67
Operatori
1. Izstrade 160
2. Pievesana 193
3. Celu transports Iidz terminalam 45
4, Smalcinasana 74
5. Iekrausana 19
6. Celu transports I1dz paterina vietai 202

Operatoru skaits kopa: 693

Kopgjas tehnologiski pieejamo celmu resursu razoSanas un piegades izmaksas bitu
27,6 milj. LVL gada, neskaitot pelpu, vadibas izmaksas un citus pieskaitamos izdevumus
(Adamovics et al. 2009). Celmu izstrade saskana ar agrak veiktu pétijumu rezultatiem ir 25 % no

kop€jam biokurinama sagatavosSanas un piegazu izmaksam (Att. 3).
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Celutransports [idz pat@rina vietai 19%

lestride 25%

lekrauiana 2%

Smalcindiana 26%
Pieveiana 23%

(Ce|utransports lidz termindlam 5%

Att. 3: Celmu biokurinama razo$anas izmaksu sadalijums (Lazdins, Henrik Von
Hofsten, Lazdina, and Valentins Lazdans 2009).

CO2 emisiju picaugums razosanas un transporta sektora, veicot visu tehnologiski pieejamo
celmu izstradi un piegadi vidgji 50 km attaluma, gada biitu 99 tukst. tonnas CO2 (Adamovics et al.
2009). Tomer §is emisijas ir tikai nepilni 6 % no oglekla, kas tiktu piegadats paterétajam
biokurinama veida (Andis Lazdin$ and Henrik Von Hofsten 2009). Visvairak emisiju veidojas
smalcinasanas procesa, tapec bitisku emisiju samazinajumu var panakt, aizstajot ar dizeldzingjiem
darbinamus drupinatajus ar elektriskajiem drupinatajiem. Izstrade rada 11 % no kop&jam razosanas

procesa emisijam (Att. 4).

lzstrade 1%

Ce|utransports [idz pat@rina vietai 18%

Pieveiana 10%
lekrawiana 1%

Celu transports [idz termindlam 20%

Smalcindiana 39%

Att. 4: CO; emisiju sadalijums celmu biokurinama raZoSanas un piegazu procesa
(Andis Lazdin$ and Henrik Von Hofsten 2009).
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Lai veicinatu meza atjaunoSanas procesu atcelmotas platibas, LVMI Silava sadarbiba ar
eksperimentalo iekartu razoSanas uzpémumu SIA Orvi 2011. gada izstradaja celmu rausanas kausu
MCR-500, kas vienlaicigi sp&ja gan izraut un saplést celmu, gan sagatavot stadvietas nakamajai
meza paaudzei. Meza atjaunoSanas izm&ginajumi ar MCR-500 kausu ierikoti 2011. gada rudent

Ogres novada SIA “Rigas mezi” apsaimniekotajos mezos.
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1.2. Izméginajumu objekti un darba metodika

1.2.1. Izméginajumu objekti

Pétijuma ietvaros identificéti 5 p&€tijjumu objekti (Tab. 1) Rietumvidzemes,
Ziemelkurzemes, Zemgales un Vidusdaugavas meZzsaimniecibas. P&tijumu objektu izvélei
apsekotas 36 eglu cirsmas visa Latvijas teritorija. Parauglaukumu ieriko$anai izraudziti nogabali,
kuros p&c sakotngja noveért§juma vismaz 50 % no celmiem ir trup&jusi un nav izveidojies apsu
atvasajs, kas vélak trauc€tu izméginajumu rezultatu uzskaitei. Katra izméginajumu objekta ierikoti
2 parauglaukumi atcelmosanas izmé&ginajumu veikSanai, taja skaita 1 kontroles parauglaukums un
1 parauglaukums atcelmoSanai. Katra parauglaukuma platiba ir vismaz 0,5 ha. Fiziskas
parauglaukumu robezas nav nospraustas, pienemot, ka atcelmosanu planos atbilstosi nogabala
konfiguracijai, nenemot véra parauglaukumu robezas. Starp atcelmoto un kontroles parauglaukumu
meza atjaunoSanas izméginajumiem atstas buferjoslu, ko veido vismaz 10 m plata atcelmota un
10 m plata neatcelmota josla. Atcelmoto parauglaukumu uzskaites veiksanai ierikos ta, lai tam

visas pusés biitu vismaz 10 m plata atcelmota josla.

Tab. 2 Identificétie pétijumu objekti

Atslega Platiba Saimnieciba SUG AAT NRI vecuma NRI formula

kods saisinajums desmitgade

65-03-07-410-58-34 1.7 VerulR-Vidzemes MS 3 Dm 1 ?Eég?’ 1B83
82-04-07-714-188-9 2 f/lbsa"as | Z-Kurzemes vr

82-05-07-712-437-8 3.4 mzrsraga [ Z-Kurzemes Dm 10 6E4P 97
83-05-07-603-326-8" 17  Tukumal ZemgalesMS 3 vr 9 6E3B1P 87
83-05-07-603-326-7 1.4 Tukuma | Zemgales MS 4 Vr 9 5B4E1P 87
80-29-07-501-360-9 3 Valsts mezs 3 Dm 10 6E3P1B 98

Objektu kartes dotas nodalas nosléguma.

4 Tezimétie nogabali veido 1 izm&gindjumu objektu.
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1.2.2. Koksnes paraugu ievakSana

Visos izméginajumu objektos 2011. gada un, atkartoti, 2012. gada 2 atkartojumos ar
Preslera svarpstu ievakti koksnes paraugi patogéno sénu laboratoriskai identific€Sanai. Vienlaicigi
iezZim&tas visu, potenciali, trup&juso celmu geografiskas koordinates un veikta celmu mark&Sana
(numurésana). Nemot koksnes paraugus, noteiktas arT celmu dimensijas (augstums, caurmers) un
koku suga. Uzskaité ietverti visi celmi, kas resnaki par 10 cm un kuriem konstatétas trupes
pazimes. Potenciali veselos celmus atcelmosanai paredzétajos parauglaukumos meériti tiesi pirms
celmu izstrades. Kopa no 1208 celmiem ievakti 4832 koksnes paraugi, taja skaita puse 2012. gada.

Trupes bojato celmu raksturojums, no kuriem ievakti paraugi, dots Tab. 3.

Tab. 3 Mérijumu kopsavilkums®

Objekts PL ‘ Raditajs Lapkoks E p Kopa
80-29-07-501-360-9 |1 Skaits 152 152
‘ Caurmeérs (D), cm 35 | 35
Augstums (H), cm 29 | | 29
2 Skaits 30 65 16 111
Caurmers (D), cm 41 38 44 40
Augstums (H), cm 32 29 32 31
65-03-07-410-58-34 |1 Skaits 77 77
Caurmers (D), cm 43 43
Augstums (H), cm 29 29
2 Skaits 81 81
‘ Caurmeérs (D), cm 36 | 36
‘ Augstums (H), cm 31 | 31
82-04-07-714-188-9 |1 Skaits 93 13 106
‘ Caurmérs (D), cm 26 | 28 | 26
‘ Augstums (H), cm 34 30 33
2 ‘ Skaits 99 56 155
‘ Caurmérs (D), cm 24 28 26
‘Augstums (H), cm 35 36 36
83-05-07-603-326-7 |1 ‘ Skaits 125 8 133
‘ Caurmérs (D), cm 38 | 40 | 38
Augstums (H), cm 27 | 21 | 27
83-05-07-603-326-8 |2 Skaits 186 4 190

5 Ar peleko krasu iezZiméti parauglaukumi, kuros veikta atcelmosana.
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Objekts PL Raditajs Lapkoks E P Kopa
Caurmers (D), cm 35 39 36
Augstums (H), cm 24 19 24
82-05-07-712-437-8 |1 Skaits 69 51 120
Caurmers (D), cm 33 40 36
Augstums (H), cm 30 30 30
2 Skaits 87 27 114
\ Caurmérs (D), cm 34 41 36
\ Augstums (H), cm 30 28 30
Skaits 30 1003 175 1208
Caurmérs (D), cm 41 34 36 35
Augstums (H), cm 32 29 31 29

1.2.3. Augsnes raksturo$Sana un augsnes paraugu ievakSana turpmakajam analizém

izveletajos parauglaukumos

Visos parauglaukumos (kopa 10) ievakti nedzivas zemsegas un augsnes paraugi no 0-10,
10-20, 20-40 un 40-80 cm dziluma, 2 paraugu s€rijas katra objekta (15-20 m attaluma uz Z un D no
parauglaukuma centra), kopa 200 augsnes paraugi un 40 zemsegas paraugi. Augsnes analizes
ievaktajiem paraugiem tiek veiktas LVMI Silava Meza vides laboratorija. 2012. gada pirmaja
pusgada visiem paraugiem noteikts Nkop., Ckop., Ckarb., pHCaCl,, apmainas bazu kapacitate,
piesatinajums ar apmainas bazeém, saistito apmainas bazu summa un hidrolitiskais skabums, ka ar1
noteikts granulometriskais sastavs, granulometriska sastava grupa atbilstoSi starptautiskajai
klasifikacijai un augsnes blivums. Analizu rezultati doti Tab. 12 un Tab. 13. 2013. gada 1. pusgada
planots pabeigt karalident ekstrah&jamo katjonu K, Mg, Ca, Mn un Zn, ka arT Pkop. analizes.
Analizu veikSana aizkav€jusies sakara ar augsnes paraugu mineralizacijas iekartu neremontgjamu
defektu. Jaunas iekartas iegadei vajadzgja rikot iepirkumu, kas kopa ar piegadi aiznéma 4 menesus.

Ta ka celmu izstrade tika uzsakta 30. novembri, augsnes sagatavoSanas kvalitate tiks
novertéta 2013. gada pavasari. Kopa ar So darba uzdevumu paredzets precizét metodiku augsnes
sagatavoSanas kvalitates noteikSanai. 2013. gada pavasari ari tiks precizéta metodika lizimetru un
nokri$nu savacg€ju uzstadiSanai atcelmotajas platibas, ka ar1 uzstaditi 30 vakuuma lizimetri un 15

nokris$nu Gidens savacgji.
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1.2.4. Izmantota tehnika

Izmé&ginajumos izmantotas 2 galvenas tehnikas vienibas — kapurkézu ekskavatori Komatsu
PC210LC ar CBI celmu izstrades kausu un New Holland E215B ar celmu ravéja MCR-500
prototipu.

Abu ekskavatoru masa ir ap 23 tonnas, dzingja jauda 110 kW, stréles izlice bez papildus
slodzes 8 m, kézu platums 60 cm, hidrodzingjs nodroSina vismaz 37 MPa spiedienu augstas
plismas hidrolinijas, maksimala ellas padeve — vismaz 200 L min.-1, ekskavatoru parvietoSanas
atrums ir Iidz 6 km h-1, faktiski ekskavators arpus cirsmas parvietojas ar 2-3 km h-1 atrumu,
ekskavatoru platums ar standarta k&dém — 2,6 m. New Holland ekskavatoram faktiski maksimalo
spiedienu nodro$inaja tikai viena Iinija, tape€c celmu ravéja nazi var€ja izmantot tikai uz nepilnu
jaudu (linjjas spiediens 20 MPa); nepietiekoSais spiediens un ellas caurplide pretnaza cilindra
butiski ietekm&ja darba razigumu un celmu izstrades kvalitati, jo ekskavators nespgja parplést
lielakus celmus. Ekskavatora degvielas patérins darba rezima ir vidgji 12 L h-1. New Holland
ckskavators un tam uzmont&tais kauss paradits Att. 5 un Att. 6; Komatsu ekskavators un tam
uzmontgtais kauss - Att. 7 un Att. 8.

Ekskavatoram tie$i pie stréles piemontgja celmu izstrades kausa MCR-500 prototipu (Att.
9), kas izméginajumiem sagatavotaja varianta svéra 1,6 tonnas. Pretnaza cilindru montgja pie
zemspiediena linijas, par€jas kausa manipulacijas nodro$inaja augstspiediena amurlinija.

New Holland ekskavatoru vadija operators bez ieprieksgjas pieredzes celmu izstradeé un ar
vairaku gadu pieredzi ekskavatora vadisana, Komatsu ekskavatoru vadija operators ar vairaku gadu

pieredzi celmu izstrade.
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Att. 6:Celmu izstrades kauss MCR-500.
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Att. 8: CBI celmu izstrades kauss.
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1.2.5. Celmu izstrades metodes raksturojums

Celmu raveja darba uzdevums bija izraut visus celmus, kuru caurmérs ir 10-50 cm. Par
50 cm resnaku celmu gadijuma operatoram bija japienem lémums, vai So celmu ir lietderigi izraut
vai atstat. Nemot véra ieprieksgjo pieredzi ar eglu celmu izstradi, operatoram ieteica raut ara visus
eglu celmus (neatkarigi no caurméra) un atstat resnakos priedes celmus, iznemot vietas ar augstu
gruntstidens Itmeni, kur priedei neveidojas mietsakne, un var méginat izraut ari resnakos priedes
celmus. Attieciba uz beérzu un apsi Sadas iepriekS€jas pieredzes nebija, tapeéc darba metodi
pilnveidoja darba gaita — tika atstati par 50 cm resnakie bérza celmi, bet tika rautas ara visas apses,
neatkarigi no caurméra. Preciz&jot darba metodi, operatoram ieteica atstat visus melnalksna, liepas
un citu lapkoku sugu celmus, iznemot bérzu un apsi. Tapat, netika rauti celmi 4 m radiusa ap
ekologiskajiem kokiem. Operatoram bija uzdots raut celmus ari no pievesanas celiem.

Celmu krautnes sakotngji bija planots kraut tehnologisko koridoru malas, bet beigas celmus
dalgji krava ari uz tehnologiskajiem koridoriem, lai saglabatu aptuveni 3 m platu neapkrautu
brauktuvi pievedgjtraktoram (Att. 9). Celmus, no kuriem ievaca saknu paraugus, krava aiz

ekskavatora, lai tie butu viegli atSkirami no pargjiem celmiem (Att. 10).

ANabx rkm 'dm

Lam cefd

| I Ekskavatora darba zona

Att. 9: Sakotnéja darba metode, ja attalums starp tehnologiskajiem koridoriem ir
20 m.
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Att. 10: Paraugu nemsanai atlikti celmi.

Nemot véra, ka ekskavatora maksimala izlice, raujot celmus, ir 2 reizes mazaka, neka
pievedgjtraktoram un harvesteram, attiecigi, zaru celi var bt [idz 2 reizes retak izvietoti, neka tas
nepiecieSams ekskavatoram. Sakotn&ji bija planots, ka ekskavators brauks pa zaru celiem un
nepiecieSamibas gadijuma veidos vél vienu celu pa vidu starp pieveSanas celiem (spoku celu),
kraujot celmus pieveSanas celu malas. Praksé izradijas, ka ekskavators, manevrgjot un raujot
lielakos celmus, saboja zaru celus un pievedgjtraktora parvietoSanos pa tiem var biit apgriitinata.
Taja pat laika ekskavatora parvietoSanas pa spoku celu neradija biitisku, paliekoSu ietekmi uz
augsni (bedres, plaSas mineralizétas joslas vai risas), tapéc izméginajumu perioda beigas
ckskavators brauca starp pievesanas celiem, veidojot 1 vai 2 spoku celus (ja attalums starp zaru
celiem ir Iidz 15 m, tad pietiek ar 1 spoku celu, ja vairak — nepiecie$ami 2 spoku celi). Pilnveidota

darba metode, taja skaita shematiski, aprakstita nodala Ieteikumi darba metozu pilnveidoSanai.

Stradajot ziema pa sasaluSu augsni, celmu izstrade uz pievesSanas celiem neraditu problémas
pieveSanas laika, tapéc darba metode jaizvélas katra gadijuma individuali, nemot véra faktiskos
darba apstak]us.

Lai atbrivotos no liekas zemes, operatoram bija ieteikts izmantot nomeSanas panémienu, t.i.
celmu pacel maksimali augstu un met zemé, v€lams pret citu, neizrautu celmu. Nemot véra
problémas ar hidrauliku, pretnaza kustibas atrums bija Joti mazs, t.i. butiski palielinas laika paterins
celma atkartotai satverSanai, operators vairak, it Tpasi izm&ginajumu pedgjas dienas, izmantoja
purinasanas pan€mienu, kas lauj celmu neatlaist no satvér€ja no izrausanas briza lidz tam mirklim,
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kad celmu nosviez kaudzit€ pie tehnologiska koridora. Purinasana ir efektivs panémiens, bet atstaj
negativu ietekmi uz masinu un operatora veselibu, jo butiski palielinas vibracijas Itmenis darba
laika. Komatsu operators izmantoja gan purinasanas, gan nome$anas panémienu. Ipatngji, ka mitras
augsnés bija daudz griitak atdalit augsni no celmiem. lesp&jams, ka $adas augsnés celmu izstradi
jacensas veikt ziema, kad augsne ir sasalusi.

Lai celmi batu viegli transport€jami un smalcinami, ekskavatora operatoram bija uzdots
lielakos celmus plést 1idz 4 dalas (péc galvenajam sakném), bet vid€jos celmus — uz pusém,
mazakos celmus un celmus ar Sauru saknu sisttmu nevajadz&ja plést. PléSanu vajadz€ja darit
vienlaicigi ar nomesanu, pacelot celmu augstu gaisa un parkniebjot ta, lai abas puses nokrit zemg.
New Holland ekskavatoram nomeSanas panémiena pielietoSanu apgriitindja tas, ka griez&naza

cilindra bija nepietiekos$s spiediens.
1.2.6. Darba laika uzskaite

1.2.6.1. Aprikojums un sagatavoSanas darbam

Darba laika uzskaite veikta ar specializ€tu triecienu un mitruma izturigu laukdatoru

Allegro CX (Att. 11), kas aprikots ar darba laika hronometrazas programmu SDI.

Att. 11: Hronometraza izmantotais laukdators Allegro CX.

Pirms celmu izstrades izm&ginajumu objektos uzmeérija visus celmus, nosakot to vidgjo

augstumu6 no zemes, vid€jo caurméru/ un koku sugu. Visiem celmiem, kuru vid€jais caurmers

6 Vidgja augstuma noteikSanai uzmerija celma augstumu 2 vietas — kur ta augstums ir vislielakais un vismazakais, un
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bija lielaks par 20 cm, ar stepleru piesprauda 10 x 15 cm lielas tdensizturiga papira zimites ar
celma numuru (Att. 12). Ar tadu paSu identifikatoru celmu pieregistréja datubaze, lai vélak varétu
novertét darba razigumu atkariba no celma dimensijam un koku sugas, ka ar1 identific€tu celmus,

kas netika izrauti. Ta ka novembra beigas uzsniga sniegs, visi celmi pirms izstrades tika atrakti

Att. 12: Celmu markéjums.

Zimites izmantoja ar1, lai palidzetu ekskavatora operatoram izvéleties atstajamos celmus —
tiem zimites pirms darba sakSanas nonéma. Saglabajamo koku kategorija ietilpa melnalk$nu un
liepu celmi, ka ari celmi, kas atradas ekologisko koku tie$a tuvuma un to izrauSana varétu
apdraudét saglabajamos kokus.

1.2.6.2. Darba laika elementi

Darba laika hronometraza veikta ekskavatoram. Skivju irdinatdja un pievedgjtraktora darba
laika uzskaiti planots veikt 2013. gada. Turpmakajos pé&tijuma etapos hronometrés ari meza
stadiSanas un agrotehniskas kopSanas darba razigumu. Hronometrazas programmas SDI darbibas
princips pamatojas uz katras pétamas darbu operacijas beigu fiks€Sanu; attiecigi, hronometréta;s,
darbu uzsakot, palaiz laika uzskaiti un piefikse katras darbu operacijas pabeigSanu, nepiecieSamibas

gadijuma izdarot piezimes vai apturot darba laika uzskaiti ilgaku partraukumu gadijuma.

aprekinaja aritmétisko vidgjo.
7 Vidgja caurméra noteikSanai celmu uzmérija Z / D un R / A virziena un izrékinaja vidgjo aritmétisko caurmeru.
MEérfjumu veica zaggjuma vieta.
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Celmu izstrades hronometrazas programma hronometrétajs vispirms pierakstija celma (vai
vairaku celmu, ja tos izrava vienlaicigi) numuru un tad fiks€ja katras darba operacijas ilgumu
(fiks¢ja bridi, kad operacija beidzas). Darba cikla beigas ir celma nomeSana kaudzé tehnologiska
koridora mala, attiecigi, 1 darba ciklam atbilst 1 celma izrausana, iznemot gadijumus, kad 1 reizé
izrauj vairakus celmus. Darba cikla beigas hronometrétajs pieraksta aptuvenu darba cikla
sagatavoto pacilu skaitu. AtseviSki uzskaita laiku, kas pateréts, iebraucot cirsma, un laiku
izbrauksanai no cirsmas, ka ari uzbraukSanu un nobraukS$anu no treilera. ParvietoSanas atruma
noteikSanai fikséts laiks, kada ekskavators nobrauc 1km (parbraucieni starp izméginajumu
objektiem).

Celmu rausanas darba cikla elementi, iznemot iebrauksSanu un izbraukSanu no cirsmas,

paraditi Tab. 4. Produktivaja darba laika ieklauti visi darba cikla elementi, iznemot pargjas darbibas

un zinatni.
Tab. 4: Celmu izstrades darba laika elementi
Darba laika elements Paskaidrojums

Pagrieziens Torna grieSanas (lai veiktu augsnes gatavosanu vai citas operacijas)
Parbrauciens ParvietoSanas pa cirsmu darba laika

SniegSanas Sniegsanas I1dz celmam, darbibas ar kranu

SatverSana Celma satverSana, mehanisma iespieSana augsné

IzcelSana Celmu rausana

Saplésana Celmu sadali$ana sikas dalas

Purinasana Augsnes atdaliSana no celma

Nomesana Celmu pacel$ana un nomesana

Zinatne Partraukumi celmu numuru precizeéSanai un celmu parlikSanai
Citas operacijas Citas ar darbu saistitas operacijas

Pargjas darbibas Citas ar darbu nesaistitas operacijas

2013. gada tiks noveértéts darba razigums, veicot izstradato celmu pieveSanu uz augSgala

krautuvi.
1.2.7. Datu apstrade

1.2.7.1. Biomasas vienadojumi

Vienadojumi celma biomasas aprékinasanai izmanto kriiSaugstuma caurméru (D1,3), tapéc
celmu uzmeérjjumu dati vispirms parrékinati uz kraSaugstuma caurméru. Eglei, kas visos
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izméginajumu objektos ir valdosa suga, izmantots 1. vienadojums, priedei — 2. vienadojums, béram
— 3. vienadojums. Pargjam sugam, kuram nav $adu parrékinu vienadojumu, izmantots valdosas
sugas (egles) kruSaugstuma caurméra aprékinu vienadojums. Pirms tam Sie pasi vienadojumi
izmantoti AS “Latvijas valsts mezi” pétfjuma par energétiskas koksnes ieguvi galvenaja cirté no
celmiem, kopSanas cirt€s un no infrastruktiiras objektiem (M. Thor et al. 2008).

D, ;=0,7+0,74x Dg; kur @

D, ;= caurmers kriiSu augstumda ,cm,
D,— vidéjais celma caurmérs.

D, ,=-1,89+0,87* D,; kur &)
D, 5= caurmeérs krisu augstuma ,cm,
D,— vidéjais celma caurmérs.

3
D, 5=-6,7+ 0,916« D+ 58—5 > kur )

0
D, 5= caurmeérs kriisu augstuma ,

D, vidéjais celma caurmeérs.
Celma biomasu rekina, izmantojot eksponencialas liknes vienadojumus; eglei —
4. vienadojumu, priedei — 5. vienadojumu (Marklund 1988), bérzam — 6. vienadojumu (Repola,
Ojansuu, and Kukkola 2007). Bérza biomasas vienadojums ietver ari lielas saknes. Pargjam sugam
celma un saknu biomasas noteikSanai izmanto valdosas koku sugas biomasas vienadojumus.
D, 4)

Dy 170"
M — biomasas sausna , kg.

M = exp(- 3,36+ 10,67+

_ Dis yopr ©
M = eXp( 3,97+ 11,05% m) s kur

M — biomasas sausna , kg.

2+1,25% D, (e
T+ 175D 26" 0,02+ 0,05)) ; kur

M = exp(— 3,68+ 11,54 (

M (— biomasas sausna , kg.

Lielako eglu un priezu saknu (D >5 cm) biomasu rékina, izmantojot citus eksponencialas

liknes vienadojumus; eglei — 7. vienadojums, priedei — 8. vienadojums (Marklund 1988).
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Dis y.pn @
D, ,+ 8),kur

M = exp(— 6,39+ 13,37+

M — biomasas sausna , kg.

Dy ®)

M = exp(~ 6,34+ 13,29+ Bt 5): kur

M — biomasas sausna , kg.

Mazako saknu (D <5cm) biomasu rékina atseviski, izmantojot eksponencialas liknes
vienadojumus; eglei — 9. vienadojums, priedei — 10. vienadojums (Marklund 1988).
Dy ©)

—D1'3+ 12);kur
M — biomasas sausna , kg.

M = exp(- 2,57+ 7,63«

(e Dis y.pr 10
M = eXp( 3,84+ 8,88+ W), kur

M — biomasas sausna , kg.

Papildus celma biomasu virs saknu kakla rékina, vispirms nosakot celma tilpumu ar cilindra

tilpuma noteikSanas formulu (11. vienadojums), tad aprékina biomasas sausnu ar 12. vienadojumu

(Hakkila 1975).

D. ? (11)
(F(()))
* T H ;kur

V.=

. 3,
V.- celmatilpums ,m
D,— celma caurmers ,
H - celmaaugstums ,m.

M=V *B,;kur 12)

M - celma biomasas sausna, kg,

V .- celma tilpums , m*

B, — koksnes relativais blivums

(eglei— 394 kg m™> priedei— 476 kgm™ *bérzam— 510 kgm™°).

leglistamaja biomasa uzskaita tikai celmu pazemes un virszemes dalu, ka ari lielakas

saknes. Janem veéra, ka $ada veida biomasas aprékini var blt neprecizi, jo balstds uz Latvija
neparbauditiem vienadojumiem, bez tam darba ir mérits celma diametrs zag€juma vieta, kas parasti
atrodas virs saknu kakla, tapéc visos aprékinos, iesp&jams, ir sistematiska klida. To nevar
parbaudit, jo taksacijas tabulas, no kuram nemti koeficienti celma caurméra parrékiniem un

kriSaugstuma caurméru nav noradits, kada augstuma mériti celmi. Visticamak, ka vienadojumi
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nepilnigi noveérte celmu un saknu biomasu, tapéc visobjektivakie raditaji par iegistamo koksnes
apjomi bus ieglstami p&c materiala drupinaSanas, sverot Skeldu ved&ju kravas un nosakot Skeldu

mitruma un pelnu saturu.
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1.3. Rezultati un to analize

1.3.1. Pétijumu objektu raksturojums

Pétijumu objektu, kur veikta celmu izstrade, visparigs raksturojums dots Tab. 5, petijumu

objektu atraSanas vietas kartes dotas 2. pielikuma. Visos pétijumu objektos valdosa suga pirms

izstrades bija egle, izstrade veikta 2011. gada sakuma vai 2010. gada beigas.

Tab. 5 Pétijumu objekti

Atslega Kadastra Parauglaukuma = Nogabala Saimnieciba Meza Vecuma Audzes
numurs apziméjums platiba tips desmitgade formula

65-03-07-410- 426800300 .. Verul R- 8E103 1B83
58-34 51 Nrtaure L7 Vidzemesms ~ Pm 1P83
82-04-07-714- | 884200300 Abavas | Z-
188-9 42 Stende 2 Kurzemesms 7 ° ]
82-05-07-712- 884600500 Mersraga I Z-
437-8 24 Dursupe 34 Kurzemes MS Dm 10 6E4P 97
83-05-07-603- 909000201 . Tukuma |
326-7 95 Jaunpils ’ 1,4 Zemgales MS Vir 9 5B4E1P 87
2262_3'07'501' 228000602 Ogre 3 Valsts meZs Dm 10 6E3P1B 98

Tab. 6 dots detalizéts celmu raksturojums sadalijuma pa sugam visos izmé&ginajumu

objektos. Raksturojums sagatavots, balstoties uz meérjjumiem, kas veikti pirms celmu izstrades.

Kopa visos objektos ir 1796 celmi, lielako dalu ieglistamas biomasas (83 %) veido eglu celmi (Att.

13). Visvairak celmu ir Ogres objekta (799 gab.). Vid&ja celma caurmérs ir 34 cm, celma augstums

29 cm, aprékinatais nozagéto koku kriisaugstuma caurmérs — 26 cm.

Resnakie celmi bija Nitaures un Jaunpils objektos (videji 38 cm). Salidzinot dazadu koku

sugu celmus, resnakie ir apses un priedes celmi. Apses celmi konstatéti tikai Nitaures un Ogres

izméginajumu objektos.

Tab. 6: Izméginajumu objektu raksturojums — celmi sadalijuma pa sugam

Parauglauku Raditajs Koku suga Vidgji
ms A B E
Dursupe Celmu skaits 5 125 30 160
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Parauglauku Raditajs Koku suga Videgji
ms

Celmu D, cm 36 35 40 36
Celmu H, cm 35 30 28 30
D3 cm 28 27 33 28
Celma virszemes dalas biomasa, kg 11 10 12 10
Celma pazemes dalas biomasa, kg 46 32 40 34
Lielo saknu biomasa, kg 61 63 61
Mazo saknu biomasa, kg 16 20 16
Kopgja celma un saknu biomasa, 57 118 135 119
kg
Kopgja izstradajama celma 57 103 115 103
biomasa, kg

Jaunpils Celmu skaits 69 279 9 357
Celmu D, cm 39 38 41 38
Celmu H, cm 25 29 20 28
D3 cm 30 29 34 29
Celma virszemes dalas biomasa, kg 11 9 9 9
Celma pazemes dalas biomasa, kg 66 33 42 40
Lielo saknu biomasa, kg 65 66 65
Mazo saknu biomasa, kg 17 20 17
Kopgja celma un saknu biomasa, 77 124 137 115
kg
Kopgja izstradajama celma 77 107 117 101
biomasa, kg

Nitaure Celmu skaits 2 5 207 1 215
Celmu D, cm 13 59 37 24 38
Celmu H, cm 18 38 33 23 33
D3 cm 9 48 28 19 29
Celma virszemes dalas biomasa, kg | 1 38 10 3 11
Celma pazemes dalas biomasa, kg |3 197 32 9 35
Lielo saknu biomasa, kg 63 15 62
Mazo saknu biomasa, kg 17 7 17
Kopgja celma un saknu biomasa, |3 235 121 34 123
kg
Kopgja izstradajama celma 3 235 105 27 107
biomasa, kg

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

Stende

Visi objekti

Raditajs Koku suga Videgji
D3 cm 35 25 25 31 25
Celma virszemes dalas biomasa, kg 20 7 7 8 8
Celma pazemes dalas biomasa, kg 93 43 23 36 29
Lielo saknu biomasa, kg 47 56 47
Mazo saknu biomasa, kg 13 18 14
Kopgja celma un saknu biomasa, 112 50 91 117 88
kg
Kopgja izstradajama celma 112 50 77 99 77
biomasa, kg
Celmu skaits 30 215 20 265
Celmu D, cm 30 26 29 27
Celmu H, cm 32 31 29 31
D3 cm 22 20 23 20
Celma virszemes dalas biomasa, kg 7 5 6 5
Celma pazemes dalas biomasa, kg 34 14 18 16
Lielo saknu biomasa, kg 28 29 28
Mazo saknu biomasa, kg 9 11 10
Kopgja celma un saknu biomasa, 41 56 64 55
kg
Kopgja izstradajama celma 41 47 53 46
biomasa, kg
Celmu skaits 35 198 1465 98 1796
Celmu D, cm 42 35 34 37 34
CelmuH, cm 34 27 29 24 29
Dy3 cm 34 27 26 30 26
Celma virszemes dalas biomasa, 19 9 8 9 8
kg
Celma pazemes dalas biomasa, 88 54 26 34 30
kg
Lielo saknu biomasa, kg 51 53 51
Mazo saknu biomasa, kg 14 17 14
Kopgja celma un saknpu biomasa, | 106 63 99 113 96
kg
Kopgja izstradajama celma 106 63 84 95 83
biomasa, kg
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Att. 13: Iegistama biomasa sadalijjuma pasugam.

Kopgja celmu un saknu biomasa atbilstosi celmu uzmérijumu datiem izstradajamas platibas

ir 171 tonna, iegstama biomasa — 149 tonnas (vid€ji 87 %, Tab. 7). Aptuveni 42 % ieglistamas

biomasas ir Ogres izméginajumu objekta, kur atcelmosana veikta salidzinosi vislielakaja platiba.

Tab. 7: Kopé€ja celmu biomasa sadalijjuma pa sugam

Parauglaukums Raditajs Koku suga Kopa | Izstradajama
A B E P s biomasas
Ipatsvars
Dursupe Kopgja celmu un saknu 284 14775 4043 19103 86%
biomasa, kg
Kopgja izstradajama biomasa, 284 12820 3446 16550
kg
Jaunpils Kopégja celmu un saknu 5311 34530 1235 41077 88%
biomasa, kg
Kopgja izstradajama biomasa, 5311 29749 1052 36112
kg
Nitaure Kopgja celmu un saknu 7 1173 25135 34 26349 87%
biomasa, kg
Kopgja izstradajama biomasa, 7 1173 21695 27 22901
kg
Ogre Kopgja celmu un saknu 3707 4481 58022 4441 70651 87%

biomasa, kg
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Parauglaukums Raditajs Koku suga Kopa | Izstradajama
A B E P s biomasas
Ipatsvars

Kopgja izstradajama biomasa, | 3707 4481 49408 3768 61364
kg

Stende Kopgja celmu un saknu 1233 12033 1280 14547 85%
biomasa, kg
Kopgja izstradajama biomasa, 1233 10011 1058 12302
kg

Visi objekti Kopéja celmu un saknu 3714 12482 144496 11033 171725 87%
biomasa, kg
Kopgja izstradajama 3714 12482 123681 9351 149228
biomasa, kg

Salidzinot celmus, kuriem konstatétas trupes bojajumu pazimes (34 % no celmu kopskaita)
un argji veselus celmus, nav konstatetas atskiribas vidéja diametra (Tab. 8). Tas nozimé, ka vienadi
tiek bojati dazada lieluma koku celmi. To apstiprina ar1 Att. 14 redzamais trup&juso un ar€ji veselo
celmu skaita sadalijums caurméra pakapes. Atskiribas argji veselo un trup&juso celmu diametra nav

konstat€tas neviena parauglaukuma.

Tab. 8: Izméginajumu objektu raksturojums — aréji veseli celmi un celmi ar vizuali

nosakamam trupes pazimem

Parauglauku Raditajs Trupégjusi celmi Celmi bez vizualam Vidéji
ms bojajumu pazimém
Dursupe Celmu skaits 114 46 160
Celmu D, cm 36 37 36
Celmu H, cm 30 29 30
D3 cm 28 29 28
Celma virszemes dalas biomasa, kg 10 11 10
Celma pazemes dalas biomasa, kg | 32 39 34

Lielo saknu biomasa, kg 58 70 61
Mazo saknu biomasa, kg 16 17 16
Kopgja celma un saknu biomasa, 115 129 119
kg
Kopgja izstradajama celma 99 114 103
biomasa, kg

Jaunpils Celmu skaits 133 224 357
Celmu D, cm 38 39 38
Celmu H, cm 27 28 28
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Parauglauku

Raditajs

Trupégjusi celmi

Celmi bez vizualam

Vidaji

ms bojajumu pazimém

D3 cm 29 30 29
Celma virszemes dalas biomasa, kg | 9 10 9
Celma pazemes dalas biomasa, kg |33 44 40
Lielo saknu biomasa, kg 63 66 65
Mazo saknu biomasa, kg 17 17 17
Kopgja celma un saknu biomasa, | 122 111 115
kg
Kopgja izstradajama celma 105 99 101
biomasa, kg

Nitaure Celmu skaits 81 134 215
Celmu D, cm 36 38 38
Celmu H, cm 32 33 33
D3 cm 28 29 29
Celma virszemes dalas biomasa, kg 9 12 11
Celma pazemes dalas biomasa, kg 30 39 35
Lielo saknu biomasa, kg 59 64 62
Mazo saknu biomasa, kg 16 17 17
Kopgja celma un saknu biomasa, 115 127 123
kg
Kopgja izstradajama celma 99 111 107
biomasa, kg

Ogre Celmu skaits 181 618 799
Celmu D, cm 35 33 33
Celmu H, cm 29 27 27
D3, cm 27 25 25
Celma virszemes dalas biomasa, kg 8 7 8
Celma pazemes dalas biomasa, kg |28 29 29
Lielo saknu biomasa, kg 55 45 47
Mazo saknu biomasa, kg 15 13 14
Kopéja celma un saknu biomasa, | 105 84 88
kg
Kopgja izstradajama celma 90 73 77
biomasa, kg

Stende Celmu skaits 106 159 265
Celmu D, cm 26 27 27
Celmu H, cm 33 30 31
D1 cm 20 20 20
Celma virszemes dalas biomasa, kg 5 5 5
Celma pazemes dalas biomasa, kg |13 18 16

34



Parauglauku Raditajs Trupéjusi celmi Celmi bez vizualam Vidgji
ms bojajumu pazimém
Lielo saknu biomasa, kg 27 29 28
Mazo saknu biomasa, kg 9 10 10
Kopégja celma un saknu biomasa, 55 55 55
kg
Kopgja izstradajama celma 45 47 46
biomasa, kg
Visi objekti | Celmu skaits 615 1181 1796
Celmu D, cm 34 34 34
Celmu H, cm 30 28 29
Di3 cm 26 26 26
Celma virszemes dalas biomasa, |8 8 8
kg
Celma pazemes dalas biomasa, |28 32 30
kg
Lielo saknu biomasa, kg 53 50 51
Mazo saknu biomasa, kg 15 14 14
Kopgja celma un saknpu biomasa, 103 92 96
kg
Kopgja izstradajama celma 88 80 83
biomasa, kg
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Att. 14: Trup@juso un areji veselo celmu skaita sadalijums.
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Atkartots celmu raksturojums pétijumu objektos veikts p&c celmu izstrades, balstoties uz
darba laika uzskaites datiem. Izmantojot hronometrazas datus, atlasiti celmi, kas netika izrauti
(atradas par tuvu ekologiskajiem kokiem vai netika pamaniti), ka ari celmi, kas pirms tam, veicot
celmu mark&sanu, netika pamaniti. Saskana ar darba laika uzskaites datiem izrauti 1568 celmi, taja
skaita 82 % no mark&tajiem celmiem. Papildus, nepamanitie celmi ir 6 % no sakotngji mark&to
celmu skaita. Meza atstati, lielakoties, mazo dimensiju celmi (Att. 15). Sakara ar to, ka meza vairak
atstati mazo dimensiju celmi, nedaudz palielingjies vidgja izstradajama celma diametrs un
ieglistama biomasa (Tab. 9). Salidzinot vid€ja celmu caurméru objektos, kur atcelmoSana veikta ar

CBI un MCR-500 kausiem, statistiski biitiska atSkiriba nav konstatéta.

Tab. 9: Ar abam tehnologiskajam iekartam izrauto celmu raksturojums, darba laika

uzskaites rezultati

Iekarta  Parauglaukum Raditajs Celma suga Videji
s Nav A B E P
noteikta

CBI Dursupe Celma D, cm 36 36 40 37
Celma H, cm 35 30 28 30

Kopgja biomasa, kg 119 57 122 135 122

Izrauto celmu skaits 18 5 117 29 169

Ieglistama biomasa, kg | 103 57 106 115 106
Jaunpils Celma D, cm 39 39 39 39
Celma H, cm 24 30 23 29

Kopégja biomasa, kg 115 75 131 130 120

Izrauto celmu skaits 31 58 221 5 315

leglistama biomasa, kg | 101 75 114 111 105
Stende Celma D, cm 31 26 30 27
Celma H, cm 32 31 31 31
Kopgja biomasa, kg 55 44 57 71 56

Izrauto celmu skaits 9 26 190 16 241
legiistama biomasa, kg | 46 44 47 59 48
Visi objekti | Celma D, cm 36 34 37 34
CelmaH, cm 27 31 28 30
Kopgja biomasa, kg 107 65 103 114 99
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Iekarta = Parauglaukum Raditajs Celma suga Vidgji
s Nav B E
noteikta
Izrauto celmu skaits 58 89 528 50 725
Iegiistama biomasa, kg 93 65 88 96 86
MCR- | Nitaure Celma D, cm 13 54 38 24 38
500 Celma H, cm 18 39 33 23 33
Kopgja biomasa, kg 123 3 188 124 34 123
Izrauto celmu skaits 7 2 4 186 1 200
Iegtistama 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
Kopéja biomasa, kg 88 116 56 96 122 94
Izrauto celmu skaits 36 31 64 486 26 643
leglistama 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
Kopé€ja biomasa, kg 94 110 64 104 118 101
Izrauto celmu skaits 43 33 68 672 27 843
Iegiistama biomasa, kg 82 110 64 89 101 88
Abas  Visiobjekti | CelmaD, cm 43 36 34 37 35
ielarta Celma H, cm 34 27 31 25 30
Kopéja biomasa, kg 102 110 65 103 115 100
Izrauto celmu skaits 101 33 157 1200 77 1568
Iegiistama biomasa, kg 88 110 65 89 98 87
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Att. 15: Izrauto un atstato celmu skaita caurmeéra sadalijums.

m Atstdtie celmi ® lzravtie celmi

|
o
Laal

3=
35

Celmu diametrs

Saskana ar darba laika uzskaites datiem faktiski izrauto celmu pieejama biomasa ir 92 % no

markéto celmu pieejamas biomasas. Kopa visos objektos izrautas 137 tonnas ieglistamas celmu

biomasas, taja skaita ar CBI iekartu izrautas 63 tonnas, bet ar MCR-500 — 74 tonnas iegiistamas

celmu biomasas (Tab. 10). Lielaka dala (78 %) no faktiski izstradato celmu ieglistamas biomasas ir

eglu celmi.

Tab. 10: Ar abam tehnologiskajam iekartam izrauto celmu kop€ja un izstradajama

biomasa
Iekarta | Parauglaukum Raditajs Suga Kopa
¥ Nav A B E P
noteikta

CBI Dursupe Kopgja biomasa, kg 2149 284 14290 3905 20628
legilistama biomasa, kg | 1862 284 12411 3329 17887
Jaunpils Kopgja biomasa, kg 3567 4376 29053 651 37648
legiistama biomasa, kg | 3136 4376 25089 556 33156
Stende Kopgja biomasa, kg 494 1152 10818 1130 13594
Ieglistama biomasa, kg | 418 1152 9005 939 11514
Visi objekti | Kop€ja biomasa, kg 6210 5813 54161 5686 71870
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Iekarta Parauglaukum Raditajs Suga Kopa
s Nav A B E P
noteikta
Iegtistama biomasa, kg 5415 5813 46505 4823 62557
MCR- | Nitaure Kopgja biomasa, kg 858 7 753 23013 34 24665
500 legilistama biomasa, kg | 746 7 753 19874 27 21407
Ogre Kopgja biomasa, kg 3183 3608 3612 46856 3163 60421
Iegistama biomasa, kg | 2765 3608 3612 39971 2687 52643
Visi objekti  Kopgja biomasa, kg 4041 3614 4365 69869 3197 85086
Iegiistama biomasa, kg 3510 3614 4365 59845 2714 74049
Abas | Visi objekti | Kop€ja biomasa, kg 10251 3614 10178 124030 8882 156956
isekf‘”a legiistama biomasa, kg 8926 3614 10178 106351 7537 136606

1.3.2. Celmu izstrades darba razigums

Petijuma kopa izstradatas 137 tonnas ieglistamas celmu biomasas. Precizakus datus par

faktisko iegitas koksnes daudzumu dos Skeldu kravu svérSanas dati. Ar CBI kausu 3 cirsmas

izstradatas 63 tonnas celmu biomasas, ar MCR-500 2 cirsmas izstradatas 74 tonnas koksnes.

Vidgjais darba laika patérin§ motorstundu izteiksmé, neskaitot garakus partraukumus, ir

0,42 stundas tonna-1, bet produktivo darba stundu izteiksmé — 0,37 stundas tonna-1. Nepastav

statistiski biitiska atSkiriba starp abam iekartam, tacu pastav darba raziguma atSkiriba, salidzinot

dazadus pétjjumu objektus. Visvairak darba laika patéréts platibas ar augstu gruntsiidens limeni

(parauglaukumi Ogre, Dursupé un Stendg, Tab. 11). Produktiva darba laika patsvars ir augsts abam

iekartam, videji 96 %.

Tab. 11: Darba laika uzskaites kopsavilkums

Iekarta Parauglaukums legiistama Darba stundas, = Produktivais laiks, | Produktivais laiks
biomasa, kg h tonna-1 h tonna-1
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 62557 0,43 0,37 96,7%
parauglaukumi
MCR-500 Nitaure 21407 0,37 0,34 98,2%
‘Ogre 52643 0,42 0,40 95,2%
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Visi 74049 0,41 0,38 95,9%
parauglaukumi

Abas iekartas Visi 136606 0,42 0,37 96,2%
parauglaukumi

MCR-500 un CBI kausi tehnologiski atSkiras; MCR-500 kausam izméginajumos faktiski
nedarbojas pretnazis, tapec pasliktinajas sagatavota biokurinama kvalitate un tika adaptéta darba
metode. Att. 16 redzams, ka MCR-500 vairak laika patéréja celmu izcelSanai un sapléSanai

(galvenokart, tapéc, ka pretnaia atvérSana un aizverSana prasija vairakas reizes ilge‘tku laiku, neka

______

patéréjot mazak laika parbraucieniem. Tas liecina, ka normala situacija (nodroéinot nepiecieSamo
darba spiedienu abas Imnijas) MCR-500 stradatu atrak par CBI kausu. Korekcijas darba raziguma
ieviestu arl cita operatora izvele; pieméram, harvesteru operatori ir pieradusi vairak izmantot
manipulatoru un gandriz nekad nepiebrauc kokam tuvak, lai to biitu értak nozaget; turpretim, celmu
izstradé pozicijas izvélei ir butiska loma — pagriezot ekskavatoru celma virziena, var bitiski

palielinat darba radiusu.

W (Rl = MCR-500

0,04
- - J . ‘ L

Att. 16: Darba laika patérina struktiiras salidzinajums.

Darba laiks, stunas tonna™
=
&

Brauc
Grieias
Sniedzas
Satver
Izce|
Saplés
Purina

Nomet
Meklé celmus
Citi darbi

Visvairak laika patéréts celmu izcelSanai (25 % produktiva darba laika), otraja vieta ir

parbraucieni un torna manevri (katra operacija 17 % no produktiva darba laika, Att. 17).
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Citi darbi 5% i
—_Mekle celmus 0%

Brawc 17%

Griezas 17%

Sniedzas 7%

Nomet 4%

Purina T%

Saplei 5%

lzce| 25%

Satwer 12%

Att. 17: Produktiva darba laika paterina struktiira celmu izstrade.

Ieprieksgjos petijumos konstatéts, ka celmu izstrades darba razigumu dazadam sugam

atSkirigi ietekmé celma caurmérs. Darba laika patérin§ mindtes simtdalas (cmin.) uz 1kg

ieglistamas biomasas apsei, bérzam, eglei un priedei pétijjuma ietvaros veiktajos izm&ginajumos

paradits Att. 18. Grafikos redzams, ka visam sugam darba razibas palielinasanos, pieaugot celma

diametram, raksturo pakapes vienadojumi. Visam sugam darba razigums krasi samazinas, ja celma

diametrs ir mazaks par 20 cm; piem&ram, lai izrautu un apstradatu 10 cm resnu egles celmu,

parrékinot uz ieglistamo biomasu, japatéré vidgji 4 reizes vairak laika, neka, lai izrautu 20 cm resnu

egles celmu.
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Att. 18: Produktiva darba laika patérin$ atkariba no celma diametra.

Petijuma salidzinats darba raZigums, raujot celmus ar vizuali identificgjamiem trupes
bojajumiem (celmi no kuriem nemti koksnes paraugi 2011. un 2012. gados) un argji veselus
celmus. Statistiski butiska celmu izstradei patéréta darba laika atSkiriba konstateta, stradajot ar CBI
kausu, ka arT aprékinot vid§jos darba raziguma raditajus visas cirsmas. lesp&jams, ka MCR-500
kauss ir vairak piemerots lielu celmu izrauSanai, tapeéc atSkiriba starp trup&jusiem un veseliem
celmiem, stradajot ar So iekartu, nebija jutama.

Vidgji, raujot trup&jusus celmus, darba raZigums ir par 14 % lielaks, neka, raujot veselus
celmus. Lielako ietekmi uz darba razigumu atstaj celmu izrauSana no zemes un sapléSana (Att. 19).
SapléSanas darba operacija trup&jusiem celmiem aiznéma 3 reizes mazak laika.

Janem veéra, ka trup&jusiem celmiem nereti ir tuksi vidi un mazaks koksnes blivums, neka

veselai koksnei, tapéc praksé darba raziguma raditaji, iesp&jams, izlidzinas.
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m Celmi bez bojdjumu pazimém = Trupes bojati celmi

0,06
0,04
Akl
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Att. 19: Produktiva darba laika patérin$ trupéjusu celmu un celmu bez aréjam
bojajumu pazimeém izstradei.

Darba laiks, stunas tonna™

Brauc
Griezas
Sniedzas
Satwer
lzce|
Saples
Purina
MNemet
Citidarbi

Meklé celmus

Salidzinot dazadu dimensiju ar€ji veselu un trup&jusu celmu izstradei patéréjamo laiku, Att.
20 redzams, ka tievakiem celmiem nav jutama atSkiriba darba raZiguma, bet resnakus celmus ir
grutak izraut, ja tiem nav ar€ju bojajumu pazimju. Vél uzskatamak to var redzeét Att. 21, kur
redzamas relativas darba raziguma atSkiribas, raujot ar€ji veselus un trupes bojatus celmus. Tievaku
argji veselu celmu izrausanai nepiecieSams mazak laika, neka tievu trup€jusu celmu izrauSanai, bet,
ja celmi ir resnaki par 40 cm, gandriz visos gadijumos trup&uso celmu izrauSana prasa butiski

mazak laika (darba raZigums uzlabojas).
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Att. 20: Produktiva darba laika paterin$ trupéjusu celmu un celmu bez aréjam

Relativisdarba laika patérina izmainas, raujot trup@juius celmus

Att. 21: Celma diametra ietekme uz trupé&jusu celmu izstrades darba razigumu,
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salidzinot ar veselu celmu izstradi.

Ieprieksgjos petijumos par celmu izstradi, taja skaita pirmajos izméginajumos ar MCR-500

celmu rausanas kausu, konstatéts, ka operatoram jamégina raut vairaki celmi vienlaicigi, vairaku
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celmu grupa vispirms izraujot lielako celmu (Andis Lazdins, Agris Zimelis, and Gusarevs 2012).
Saja pétijuma ar abam iekartam iegiiti pretgji rezultati — jo vairak celmus viena reizé rauj, jo lielaks
darba laika patérin$ 1 celma izrauSanai (Att. 22). Visvairak pieaug darba laika patérin$ celmu
izcelSanai un manevriem. Darba laika uzskaite nesniedza atbildi, kap&c Soreiz darba laika patérins,
raujot vairakus celmus, pieaug. lesp&jams, ka tam par iemeslu ir prasiba izraut arT par 20 cm
tievakos celmus, kas veido lielu dalu mazo celmu skaita. Iesp&jams, ka darba razigumu ietekméja

tas, ka celmi ir 2 gadus veci.

W Braw Griezas © Sniedzas m Satver W [zc8]
M Sapléz M Purina Womet B Mekl&celmus ™ Citidarbi

Celmuskaits

0,00 0,20 0,40 0,60 0,80 1,00 1,20

Darba laiks, stunas tonna™

Att. 22: Darba laika patérina struktiira, izcelot vienlaicigi vairak par 1 celmu.

P&tijuma novertéta augsnes 1pasibu ietekme uz celmu izstrades darba razigumu. Pozitiva
lineara korelacija ar darba laika patérinu konstatéta C/N attiecibai (r = 0,66) un smilts dalinu
(D =2000-63 um) ipatsvaram (r =0,70); negativa korelacija — puteklu dalipu (D =63-2um),
ipatsvaram (r =-0,72). Tas nozim&, ka celmus bija griitak izraut smilSainas augsnés ar lielu
organiskas vielas daudzumu augsnes virskarta, bet vieglak — puteklainas augsnés. Veicot darba
laika uzskaiti, secinats, ka $1 korelacija vairak saistita ar gruntsiidens Iimeni — celmus bija griitak

izraut un attirit platibas ar augstu gruntstidens Itmeni.
1.3.3. Celmu izstrades izmaksas

Pétijuma ieguti dati par celmu izstrades izmaksam. Celmu pieveSanas, talakas piegades,

smalcinasanas un Skeldu piegades darba raziguma un paSizmaksas aprékiniem nepiecieSamie
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raditaji npemti no agrak Latvija Tstenotiem pétjjumiem par celmu izstradi (M. Thor et al. 2008;
Andis Lazdin$ 2012b). Izmaksu aprékinasanai izmantots Latvija izveidots darba stundas izmaksu
aprekinu modelis, kas balstits uz Zviedrija izstradata modela FLIS (Andis Lazdins 2012a).
Aprekinu model atseviski aprékinata celmu izstrades, pievesanas, piegades pa celu, smalcinasanas,
parkrausanas un Skeldu piegades izmaksas, pienemot, ka celmu piegades attalums lidz lejasgala
krautuvei ir 5 km, Skeldu piegades attalums — 50 km, bet celmu pieveSanas attalums lidz augs$gala
krautuvei ir 0,3 km.

Saskana ar aprékinu rezultatiem celmu biokurinama sagatavosanas pasizmaksa, izmantojot
jaunas masinas, ir 8,58 Ls ber. m-3. Aprékinos izmantotais vid&jais darba razigums motorstundas ir
2,39 tonnas h-1. Celmu izstrade rada 21 % no paSizmaksas, bet liclaka izmaksu pozicija ir
smalcinasana (Att. 23). Butiski nemt véra, ka lidz §im veiktajos izmé&ginajumos veikta vismaz
20 cm resnu celmu izstrade. Samazinot minimalo raujama celma caurméru lidz 10 cm un raujot
celmus no pieveSanas celiem, mainisies gan pievedgjtraktora darba razigums, gan augsnes
apstrades kvalitate un darba izpildes atrums. So faktoru ietekmes noskaidro$anai 2013. gada veiks
pieveSanas un augsnes sagatavoSanas darba laika uzskaiti p&tijuma ietvaros ierikotajos
izméginajuma objektos.

Veicot biokurinama sagatavos$anas tehnologiju analizi, konstatéts, ka efektivakais
risinajums izmaksu samazinaSanai atcelmoSanas laika ir augsnes sagatavoSana vienlaicigi ar celmu
rausanu (tas ir iespgjams, piemeéram, ar MCR-500 kausu), ka ar1 divpakapju celmu sasmalcinasanas
ievieSana — lidz rupjiem gabaliem (D ap 20 cm) augSgala vai lejasgala krautuve, atsijajot pie reizes
lielako dalu augsnes, un tad lidz sadedzinasanai piemérota izméra lejasgala krautuvé vai pie
patérétaja. Otrai smalcinasanai izmantojami drupinataji ar elektropiedzinu (Andis Lazdins,

Valentins Lazdans, and Agris Zimelis 2012).
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Ekskavators 21%

lekravéjs 1%
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Pieved &jtraktors 21%

Celmuvedéjs 16%

Att. 23: Celmu Skeldu prognozeéjama pasSizmaksas struktiira.

Raujot tikai tos celmus, kas resnaki par 20 cm, darba razigums pieaugtu lidz 3,71 tonnam h-
1, bet celmu biokurinama paSizmaksa samazinatos lidz 7,84 Ls ber. m (par 10 %), bet izstradei
pieejama celmu biomasa samazinatos par 2,5 %. Tas nozim&, ka minimalo izstradajamo celmu
dimensiju izvélei ir butiska nozime kurinama paSizmaksas noteikSana. Lai izdarTtu pareizu izvéli
par minimalo izstradajama celma diametru cirsmas, kur celmu izstrades mérkis ir trupes
ierobezoSana, ir btiski noskaidrot mazo dimensiju celmu lomu trupes izplatiSana.

Att. 24 paradita celmu ieglistama biomasa (celms un lielas saknes) un celmu skaits
attiecigaja caurméra pakapé€ visas pétijuma ietvaros atcelmotajas platibas kopa. Par 20 cm tievako
celmu skaits ir 5 % no celmu kopskaita, bet ieglistamas biomasas izteiksmé tie ir tikai 0,3 % no

kopgjas iegiistamas biomasas.
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Att. 24: Iegistamas celmu biomasas sadalijjums caurmeéra pakapes.

Oglekla emisijas celmu izstrades procesa ir 0,6 kg C ber. m™ $keldu; attieciba starp oglekli
biokurinamaja un patérétaja dizeldegviela ir 139:1. Kopa visa razoSanas un piegazu procesa patere
2,28 kg C ber. m™ skeldu; attieciba starp oglekli celmu $keldas un patérétaja degviela ir 29:1.
Lielakas emisijas (25 %) rada celmu drupinaSana, ja to veic ar dizeldegvielu darbinamos

drupinatajos.
1.4. leteikumi darba metoZu pilnveidoSanai

Pilnveidota darba metode paradita Att. 25. Butiskaka atSkirtba ir taja apstakli, ka
ekskavators vairs nebrauc pa zaru celu, nodroSinot, ka netiek pasliktinati pieveSanas apstakli.
Apstradajamas joslas, kas netiek apkrauta ar celmiem, platums pie attdluma starp zaru celiem 14 m
ar jauno metodi ir 8,5 m, neatkarigi no zaru cela platuma. Celmu ravéjs neboja zaru celu,

nepiecieSamibas gadijuma izraujot un apgriezot vai novacot lielakos celmus, kas trauc€ pievesanu.
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Att. 25: Pilnveidotas darba metodes shéma.

Pargjie ieteikumi darba metodes pilnveidoSanai:

slapjainu, purvainu, arenu un kiidrenu meza tipos operators atstdaj celmus uz zaru
celiem, ka ar1 celmus, kas piegul zaru celiem (lidz 1 m attaluma no zaru cela) vai ar1
nokniebj saknes gar zaru cela malu (iznémums ir garakie celmi, kas traucé
pieveSanu, $adus celmus ir jaizrauj);

sausienu meZza tipos operators rikojas péc apstakliem — ja zaru celi ir nepiecieSami,
operators atstdaj celmus uz celiem, ja n€ — rauj ara ar1 tos celmus, kas atrodas uz zaru
celiem, cenSoties neveidot lielas bedres. Tapéc uz zaru celiem ari sausienu meza
tipos nav ieteicams raut priezu celmus;

pargja cirsmas dala, kas nav zem tehnologiskajiem koridoriem, raujami visi eglu un
apses celmi, kas resnaki par 20 cm, priezu celmi ar caurméru lidz 45 cm un bérza

celmi ar caurméru lidz 50 cm;
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e lai novértétu darba apstaklus cirsma, operatoram jamégina, darbu uzsakot, izraut ari
resnaki priedes un bérza celmi un ja tie nak ara viegli (uz dzilam kidras augsném,
pieméram) caurmera ierobezojums nav janem vera;

e vairaku celmu grupa vispirms jamégina izraut resnakais celms, lai biitu vieglak
izcelt blakus esoSos mazakos celmus;

o skujkoku cirsmas atstaj lapkoku sugu (melnalksnis, liepa, klava u.c.) celmus, it ipasi
parmitros reljefa pazeminajumos, kur saimnieciski vértigako koku sugu ieaugSanas
var bt problematiska;

e ckskavatoram nav jam&gina stradat ar pilnu izlici un, lai izrautu resnakos celmus,
japagriezas pret tiem ar priekSpusi, lai nodroSinatu maksimalu atbalstu rauSanas
laika.

PieveSanas etapa jaizverte iesp&ja atstat celmus cirsma apziisanai uz daziem méneSiem. Tas

lautu biitiski samazinat parvadajama balasta (augsnes) apjomu un uzlabos kurinama kvalitati.
1.5. Secinajumi par celmu izstrades izmeéginajumu rezultatiem

1. Merjjumi rezultati liecina, ka nepastav sakariba starp celmu caurméru un celmu
skaitu ar vizuali identificEjamiem trupes raditiem bojajumiem. Tas nozimé, ka
izraujamo vai atstajamo celmu dimensiju izv€li nevar balstit uz piepémumu par to,
ka, piem&ram, resnaki celmi rada lielaku infic€Sanas risku nakamas aprites kokiem.
Tas nozimé ar1, ka mazako celmu (D < 20 cm) atstasana cirsma nerada lielaku risku
ka lielako celmu atstasana.

2. lzstrades laika operatori pamanija un izrava 82 % no mark&tajiem celmiem, ka art
atrada vairakus celmu (6 % no sakotn&ji mark&to celmu), kas netika pamaniti, veicot
celmu uzskaiti pirms izstrades. Celmu rauSanu apgriitindja sniegputenis, kas ar
partraukumiem turpindjas visu celmu izstrades laiku, iznpemot pirmo darba dienu.
Celmu rausana bija apgriitinata platibas ar augstu gruntsiidens Itmeni, kur biitiski
vairak laika patéréja celmu atbrivosanai no augsnes. Sadas platibas celmu izstradi
lietderigi veikt ziema, kad augsnes virskarta ir sasalusi.

3. Celmu izstrades darba razigums ar abiem p&tfjuma izmantotajiem agregatiem buitiski
neatskiras (vidgji 0,37 stundas produktiva darba laika uz 1 tonnu biomasas sausnas),
tacu atSkiras darba laika sadalijums — pieredz&jusais operators, kas stradaja uz

Komatsu ekskavatora, vairak laika pavadija manevrgjot, lai ienemtu celmu izstradei
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piem&rotaku poziciju, bet New Holland operators vairak laika patéréja celmu
izrauSanai un sapléSanai. MCR-500 celmu rauSanas kausam ir bitisks darba
raZiguma paaugstinasanas potencials, nodroSinot normalu darba spiedienu pretnaza
cilindra. Vertgjot darba raziguma raditajus, janem véra, ka Zviedrija izstradatie
pazemes biomasas allometriskie vienadojumi Latvija nav parbauditi un saskana ar
ieprieks veiktiem pétijumiem par celmu izstradi, tie uzrada butiski mazaku biomasas
daudzumu, neka ir faktiski. Tas nozimé, ka realais darba razigums ir lielaks.

Dazadu dimensiju celmu izstrades darba raziguma rezultati liecina, ka visam koku
sugam butiski palielinas darba laika pat@rins, parrékinot uz biomasas vienibu, ja
celma diametrs ir mazaks par 20 cm, tapéc Sadus celmus turpmak ieteicams atstat
cirsma, ja netiek giiti pieradijumi, ka tie palielina nakamas aprites koku inficeéSanas
ar trupi risku. Nevienai no koku sugam nav konstatéts butisks darba razibas
samazinajums, raujot par 50 cm resnakus celmus. Iesp&jams, tas saistits ar to, ka
galvena cirte veikta pirms 2 gadiem un saknes vieglak atdalas no augsnes;
iespgjams, ka darba raZiguma raditajus ietekmgja sakotn€jais uzstadijums, ka
operatoriem nav jacensas izraut resnakie celmi.

Raujot trupg€jusus celmus, it 1pasi lielus celmus, darba raZigums palielinajas (vidgji
par 14 %), tacu jagem veéra, ka trup&juSiem celmiem nereti ir tuksi vidi, bet saknes
notrukst augstak, tapec faktiskais iegiitas biomasas daudzums ir mazaks.

Pretgji agrak Latvija veiktajiem pétfjumiem par celmu izstradi, izm&ginajumos
konstatéts, ka vairaku celmu vienlaiciga rauSana, izv€loties rausanai celmu grupas
visresnako celmu, samazina darba razigumu. Darba laika uzskaites rezultati nedod
skaidrojumu $adam rezultatam; iesp&ams, ka vainojams sakotn&jais uzstadijums
raut visus celmus (taja skaita tievakus par 20 cm) vai arl tas, ka galvena cirte
izméginajumu platibas veikta pirms 2 gadiem (lidzSingjie izmé&ginajumi veikti

svaigas cirsmas).
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1.6. Objektu kartes

Att. 26: Petijjumu objekts Ogre, meZaudzes atslega MeZa fonda datubaze 80-29-07-
501-360-9.
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Att. 27: Pétijjumu objekts Nitaure, meZaudzes atslega MeZa fonda datubaze 65-03-07-
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Att. 28: Petijjumu objekts Stende, meZaudzes atslega Meza fonda datubaze 82-04-07-
714-188-9.
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Att. 29: Pétijjumu objekts Dursupe, meZaudzes atsléega Meza fonda datubaze 82-05-07-
712-437-8.
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Att. 30: Petijjumu objekts Jaunpils, meZaudzes atslega MezZa fonda datubaze 83-05-07-

603-326-7.
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1.7. Augsnes agrokimisko analizu rezultati

Tab. 12 Augsnes kimiskas ipasibas

Objekts Parauga Augsnes  Nkop., g kg? CaCoO;, Ckarb., Corg., Ckop., CIN Apm.bazu Piesatinajums Apm.bazes, Hidrolitiskais
dzilums, pHCaCl, g kg™ gkg* g kg™ gkg* Kkapacitate, ar bazém, % | cmol kg?  skibums,
cm cmol kg™ mgekv 100 g*

1PL 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

1PL 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

1PL 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

1PL 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

1PL 501-360-9 40-80 3,8 0,16 0,0 0,0 6,9 6,9 43 7,7 144 1,1 6,6

2PL 360-9 @) 3,2 12,92 0,0 0,0 2745 2745 21 99,6 17,0 16,9 82,7

2PL 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

2PL 360-9 10-20 3,5 0,65 0,0 0,0 141 14,1 22 10,1 0,7 0,1 10,1

2PL 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

2PL 360-9 40-80 4,0 0,18 0,0 0,0 3,0 3,0 17 6,8 18,8 1,3 55

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

1PL 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

1PL 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

1PL 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

1PL 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

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

2PL 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

2PL 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

2PL 188-9 20-40 5,4 0,26 0,0 0,0 6,2 6,2 24 7,0 80,7 57 1,4

2PL 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

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

1PL 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 Augsnes  Nkop., g kg?  CaCoO;, Ckarb., Corg., Ckop., CIN Apm.bazu Piesatinajums Apm.bazes, Hidrolitiskais
dzilums, = pHCaCl, gkg? gkg? gkg? gkg? kapacitate, ar bazem, % | cmol kg? = skibums,
cm cmol kg™ mgekv 100 g*
1PL 47-8 1020 38 0,45 0,0 0,0 7,0 7,0 15 35 10,6 0,4 3,1
1pL 47-8 2040 41 0,32 0,0 0,0 10,9 10,9 34 5,0 0,7 0,0 4,9
1PL 47-8 40-80 44 0,18 0,0 0,0 7,6 7,6 44 3,8 31,9 1,2 2,6
2PL 47-8 0] 3,1 10,73 0,0 0,0 336,5 336,5 31 105,1 18,2 19,2 85,9
2PL 47-8 0-10 3,2 0,27 0,0 0,0 9,1 91 34 4,0 3,3 0,1 3.9
2PL 47-8 10-20 3,7 0,25 0,0 0,0 1,7 7,7 30 44 0,8 0,0 4,3
2 PL 47-8 2040 40 0,21 0,0 0,0 7,2 7,2 34 6,4 31,4 2,0 4,4
2PL 47-8 40-80 4,4 0,08 0,0 0,0 3,5 35 42 2,6 45,5 1,2 14
1PL 326-7;8 0] 4,2 2,74 0,0 0,0 71,7 71,7 26 23,6 40,9 9,7 14,0
1PL 326-7;8 0-10 4,3 1,05 0,0 0,0 19,6 19,6 19 10,3 33,3 34 6,9
1PL 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
1PL 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
1PL 326-7;8 40-80 6,2 0,25 45,6 55 3,8 9,3 15 47,5 96,4 45,8 1,7
2PL 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
2PL 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
2PL 326-7;8 10-20 3,9 0,64 0,0 0,0 12,0 12,0 19 17,7 0,9 0,1 7,6
2PL 326-7;8 20-40 4,0 0,23 0,0 0,0 5,9 59 26 5,0 2,7 0,1 4,8
2PL 326-7;8 40-80 4,4 0,09 0,0 0,0 25 2,5 28 4,9 48,5 2,4 25
2PL 58-34 0] 3,8 15,24 0,0 0,0 488,5 488,5 32 115,8 33,0 38,3 77,6
2PL 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
2PL 58-34 10-20 3,9 0,49 0,0 0,0 11,7 11,7 24 5,7 7,1 0,4 53
2PL 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
2PL 58-34 40-80 45 0,15 0,0 0,0 4,6 4,6 32 50 52,1 2,6 2,4
1PL 58-34 0] 4,5 14,35 0,0 0,0 4154 4154 29 83,6 48,2 40,3 43,3
1PL 58-34 0-10 4,0 0,95 0,0 0,0 219 21,9 23 9,8 3,1 0,3 9,5
1PL 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
1PL 58-34 20-40 4,3 0,21 0,0 0,0 8,0 8,0 38 45 3,7 0,2 4,3




Objekts Parauga Augsnes  Nkop., g kg?  CaCoO;, Ckarb., Corg., Ckop., CIN Apm.bazu Piesatinajums Apm.bazes, Hidrolitiskais
dzilums, = pHCaCl, gkg? gkg? gkg? gkg? kapacitate, ar bazem, % | cmol kg? = skibums,
cm cmol kg™ mgekv 100 g*

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



Tab. 13 Augsnes granulometriskais sastavs

Objekts Parauga dzilums, | 2mm - 63 pm, % 63-2pm, % <2pm, %
cm

1PL 360-9 0] - - -
1PL 360-9 0-10 67,8 27,0 5,2
1PL 360-9 10-20 76,8 20,9 2,3
1PL 360-9 20-40 77,7 17,9 4.4
1PL 360-9 40-80 75,5 17,2 7,3
2PL 360-9 0] - - -
2PL 360-9 0-10 65,4 30,8 3,8
2PL 360-9 10-20 66,5 29,0 4,5
2PL 360-9 20-40 58,4 36,4 5,2
2PL 360-9 40-80 47,8 38,7 13,5
1PL 188-9 o] - - -
1PL 188-9 0-10 80,1 16,6 3,3
1PL 188-9 10-20 79,8 11,6 8,7
1PL 188-9 20-40 66,4 17,4 16,2
1PL 188-9 40-80 66,3 18,9 14,8
2PL 188-9 0] - - -
2PL 188-9 0-10 84,1 9,6 6,3
2PL 188-9 10-20 87,9 6,9 5,2
2PL 188-9 20-40 86,0 6,5 7,5
2PL 188-9 40-80 74,1 17,4 8,5
1PL 47-8 0] - - -
1PL 47-8 0-10 89,4 9,1 15
1PL 47-8 10-20 86,9 10,2 2,9
1PL 47-8 20-40 87,6 10,0 2,4
1PL 47-8 40-80 92,0 6,3 1,8
2PL 47-8 0] - - -
2PL 47-8 0-10 86,1 13,6 0,3
2PL 47-8 10-20 83,1 13,5 3,4
2PL 47-8 20-40 90,0 8,4 1,6
2PL 47-8 40-80 93,0 6,1 1,0
1PL 326-7;8 0] - - -
1PL 326-7;8 0-10 63,7 25,7 10,6
1PL 326-7;8 10-20 57,6 25,6 16,8
1PL 326-7;8 20-40 54,9 239 21,2
1PL 326-7;8 40-80 51,7 25,4 22,9
2PL 326-7;8 0] - - -
2PL 326-7;8 0-10 71,9 23,0 51
2PL 326-7;8 10-20 72,5 21,6 59
2PL 326-7;8 20-40 75,1 16,9 8,0
2PL 326-7;8 40-80 66,0 21,3 12,7
2PL 58-34 0] - - -
2PL 58-34 0-10 76,2 19,8 4,1
2PL 58-34 10-20 77,2 18,3 4,5
2PL 58-34 20-40 76,2 18,7 50
2PL 58-34 40-80 77,9 17,8 4.4
Nitaure, 1 PL 58-34 (0] - - -
Nitaure, 1 PL 58-34 0-10 82,1 13,0 49




Objekts Parauga dzilums, | 2mm - 63 pm, % 63-2pm, % <2pm, %
cm
Nitaure, 1 PL 58-34 10-20 81,7 13,7 4,6
Nitaure, 1 PL 58-34 20-40 82,6 141 3,3
Nitaure, 1 PL 58-34 40-80 84,2 12,4 34




2. SAKNU TRUPI IZRAISOSO SENU NOTEIKSANA
CELMU IZSTRADES EKSPERIMENTA

2.1. Pétijjuma objekti

2012. gada novembri - decembri 5 pétijumu objektos (2.1.1. tabula), kas tika izvél&ti

2011. gada Rietumvidzemes, Ziemelkurzemes, Zemgales un Vidusdaugavas mezsaimniecibas

veica atcelmosanu platibas, kuas pirms diviem gadiem tika veikta kailcirte.

2.1.1. tabula. Pétijjumu objekti

Kods Platiba MezZsaimnieciba/ Meia Audzes sastava
iecirknis tips formula/
vecums
80-29-07-501-360-9 3 Vidusdaugavas/Ogres Dm 6E3P1B g
65-03-07-410-58-34 1.7 Rietumvidzemes /Véru Dm 8E 193 1Bg3 1Pg3
82-04-07-714-188-9 2 Ziemelkurzemes/Vanemas Vr
5B4E1LP g,
83-05-07-603-326-7 1.4,1.7 Zemgales /Kandavas Vr
6E3B1P g,
82-05-07-712-437-8 3.4 Ziemelkurzemes/M@rsraga Dm 6E4P o

2.2. Koksnes paraugu ievakSana un analize

Izméginajumu objektos péc atcelmosanas (2.2.1. attéls) tika ievakti koksnes paraugi

no eglu un priezu sakné€m patogeno sénu identific€Sanai laboratorijas apstaklos. Katra objekta

izveleti 20 trup&jusi celmi, ka arT 20 blakus esoSi netrup€jusi celmi. No katra celma lizuma

vietas ievaca 5 resnakas saknes (2.2.2. attéls), lai noteiktu, cik daudz no augsné palikuSajam

sakném var€tu biit infic€tas ar trupi izraisosam séném. Piecos parauglaukumos pavisam tika

ievaktas ~1000 saknes. Koksnes paraugi atkariba no saknu diametra tika ievakti trijos dazados

veidos: ar darza Skérém, ar cirvi vai ar motorzagi. Saknes no katra celma tika ievietotas

plastikata maisa ar celma numuru un nogadatas laboratorija. Pirms apstrades saknes tika

uzglabatas aukstumkamera +4 oC temperatiira.
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2.2.1. attels. AtcelmoSana 2.2.2. attels. Saknu paraugi

Laboratorija katra sakne tika mazgata ar tekoSu @ideni un zavéta istabas temperatira
vienu diennakti. P&c tam katrai saknei tika izmérits diametrs, pieSkirts kartas numurs no 1 lidz
5, un no saknes vidusdalas, izmantojot cirvi, izcirsti koksnes paraugi. Vienlaicigi tika
novertéts ar1 saknes stavoklis: vesela koksne, trup&jusi koksne vai koksne ar krasojumu. No
katras saknes panemtais koksnes paraugs laboratorija sadalits divas dalas, sterilizéts uz
liesmas un ievietots Petri platé ar iesala agara barotni. Petri plates inkubg&tas istabas
temperatiira un regulari parbauditas, izmantojot mikroskopu Leica DM400B, lai konstatetu
H. annosum s.1. un citu sénu sastopamibu. legiito rezultatu apstrade vel turpinas. Turpmakaja

darba gaita tiks novertetas augsné palikuso saknu dimensijas atkariba no celma diametra.
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SAKNU TRUPES IZPLATIBU IEROBEZ0OJOSO
FAKTORU IZPETE
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3. HETEROBASIDION ANNOSUM S.L. INFEKCIJAS
NOVERTEJUMS KLINSKALNU PRIEDES
STADIJUMOS

2010. - 2012. gada apsekoti Cetri parauglaukumi, kuros novértéta dazadu Pinus
contorta proveniencu rezistence, ka ari savstarpgji salidzinata P. contorta un Pinus sylvestris
rezistence pret Heterobasidion annosum s.I. Parauglaukumos — P. contorta un P. sylvestris
stadijumos veikts Heterobasidion spp. infekcijas novértéjums, ka ari izdalitas rezistentakas
proveniences, pamatojoties uz Heterobasidion spp. genotipu analizi.

Apsekojot parauglaukumu, kas ierikots Vidusdaugavas mezsaimnieciba, Vecumnieku
iecirkn1 2010. gada, tika noskaidrots, ka lielaku rezistenci pret H. annosum uzrada
P.sylvestris, salidzinajuma ar P. contorta. Secinats, ka klinskalnu priedes provenienci Summit
Lake raksturo lielaka rezistence, salidzinajuma ar proveniencém Pink Mountain un Fort
Nelson. 2012. gada apsekots 1986. gada ierikotais P. contorta eksperimentalais stadijums
Ziemelkurzemes mezsaimnieciba, kas reprezente P. contorta stadijumus ar baribas vielam
bagatas augsnés (bijusSaja kokaudzetavas teritorija). Mingtaja stadijuma no trup&jusiem
kokiem tika ievakti koksnes paraugi. Atkartoti apsekots parauglaukums, kas ierikots
Vidusdaugavas mezsaimnieciba, Vecumnieku iecirkni, lai salidzinatu H. annosum genotipu

izplatibas robezas un noteiktu saknu piepes attistibas dinamiku.
3.1. Materials un metodes

3.1.1. Empiriska materiala raksturojums

P. contorta eksperimentalais stadijums Vidusdaugavas meZsaimnieciba Vecumnieku
tecirkni (196. kv., 12. nog.) ierikots 1985. gada. Objekta koordinates - 56%41°6 Z.pl. un
24%27°43 A.g. Audzes sastavs: 10 Citas P,+P, meza tips — métrajs. Stadijumos analiz€tas tris
Pinus contorta var. latifolia proveniences - Pink Mountain, Fort Nelson, Summit Lake un
viens P. sylvestris (nezinamas izcelsmes) variants. Ieprieksgjas audzes koki (P.sylvestris)
izcirsti 1983. / 1984. gada. Ieprieks atsevisku koku cirSana veikta 2009./2010. gada ziema,
kad nocirsti paraugkoki to biomasas noteiksanai un 2010. gada, kad no 258 kaltuSiem kokiem
tika ievaktas ripas (ripas ievaktas no 43 parcelam), lai parbauditu audzes inficétibu ar

H.annosum s.I. Vidusdaugavas mezsaimnieciba eksperimentalo stadijumu parauglaukuma
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(turpmak 1. parauglaukums) katra parcela sakotngji ir bijusi 60 koki, attalums starp kokiem 1
metrs, starp rindam — 2 metri. Parbauditas 64 parcelas, 2272 koki, no tiem 109 P. sylvestris.

Lai parbaudttu proveniencu (Pink Mountain, Fort Nelson un Summit Lake) rezistenci
pret H. annosum lauksaimniecibas zemes, apsekots 1986. gada ierikotais P. contorta
eksperimentalais stadijums Ziemelkurzemes mezsaimnieciba, Usmas iecirkni - 245.kv., 6.,7.
nogabali; audzes sastavs 10 Citas P, meza tips — veris. Stadijjums reprezent€ tris Pinus
contorta var. latifolia proveniences - Pink Mountain, Fort Nelson, Summit Lake. Kop$anas
cirte veikta 2007. gada ziema. Ziemelkurzemes mezsaimnieciba eksperimentalo stadijumu
parauglaukuma katra parcela ir 50 koki, attalums starp kokiem 1 metrs, starp rindam — 2
metri. Parbauditas 54 parcelas, 2700 koki. Analizétais parauglaukums turpmak teksta tiks
apziméts ka - 2. parauglaukums.

Lauka un kameralo darbu metodes aprakstitas projekta “Saknu trupes izplatibu

ierobezojoso faktoru izpéte” 2012. gada starpatskaitg.
3.1.2. Lauku darbu metodika

Iespéjama Heterobasidion annosum klatbiitne 1.parauglaukuma noteikta, novertgjot
koku vainagu stavokli un konstatgjot H. annosum auglkermenus uz saknu kakla un sakném.
Apsekoti un uzskaititi visi kaltusie, izgaztie un nolauztie koki.

Visi kaltusie koki un koki, kuriem konstatéti auglkermeni, tika nozageti, un no tiem,
péc iesp&jas tuvak saknu kaklam, panemtas apméram divus Iidz tris cm biezas ripas. Ripas
ievaktas no 34 kokiem 18 parcelas. Atrastie H. annosum auglkermeni tika nolasiti no kokiem
un ievietoti polietiléna maisinos. Auglkermeni un ripas uzreiz tika nogadatas LVMI ,,Silava”,

kur paraugi uzglabati + 4°C temperattira un veikta paraugu turpmaka analize.
3.1.3. Kameralo darbu metodika

Ievaktas P. contorta ripas laboratorija tika nomizotas un zem tekoSa krana tidens ar
birsti nomazgatas, péc tam no ripam notecinaja lieko tideni. Tas ievietoja polietiléna maisos,
atstajot maisu galus vala, lai nodroSinatu tajos gaisa cirkulaciju. Maisus ar ripam stavus
ievietoja kast€s un inkubgja 5 - 7 dienas istabas temperatiira.

P&c ripu inkubacijas, izmantojot Leica stereomikroskopu MZ 7.5 (pal. 10 x 1,25 —
10 x 4,0) un 0,7 cm x 0,7cm plastmasas rezgi, tika parbaudits katrs ripas cm?, lai konstatétu
H. annosum konidijnes&jus. Atrodot H. annosum konidijnes€jus (atseviskus vai grupas), tie ar

smalku pinceti parnesti uz Petri plattm un uzsé€ti uz iesala agara barotnes. No katras ripas
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konidijnesgji tika uzseti 10 atkartojumos (2 platés pa pieciem uz katras). P&c 3 un 7 dienam
plates mikroskopgtas, lai iegiitu H.annosum tirkultiiras.

Lai noskaidrotu, vai no koksnes ripam iegiitie izolati pieder vienam genotipam, katra
H. annosum izolata tirkultiiras gabalinu ar liesma nosterilizétu adatu parnesa Petri platé uz
iesala agara barotnes. P&c tam uz §is pasas Petri plates parnesa divus agara gabalinus ar citiem
H. annosum izolatiem un novietoja 1,5 - 2,5 cm attaluma no uzliktas kultiiras. Kultiiras
piederiba konkrétam genotipam tika noteikta tris ned€lu laika, noveérojot demarkacijas jeb

konfrontacijas Itniju starp kulturam (3.1.3.1., 3.1.3.2.att€ls).

3.1.3.1. attels. H. annosum izolati 3.1.3.2. attéls. H. annosum izolati
4J, 15 pieder vienam genotipam, izolats 9 — 25J, 133, 140 reprezente atSkirigus
citam genotipam. genotipus.

Péc H. annosum genotipu izdaliSanas, iesp&jama to kart€Sana un genotipu robezu
noteikSana stadijumu shéma.

Lai noteiktu auglkermenu laukumu, tie laboratorija tika parziméti uz caurspidigas A4
formata pléves. Auglkermenu laukums tika aprékinats, izmantojot neregularu formu
priekSmetu laukumu aprékinasanai paredzeéto planimetru PLANIX S10 ,,Marble”. Ierice tika

noreguléta liektas linijas garuma mériSanai (funkcija Stream Area).

3.2. Rezultati

3.21. H. annosum genotipu analize Vidusdaugavas meZsaimnieciba ierikotaja

parauglaukuma

Atkartoti 2012. gada apsekojot 1. parauglaukumu, H. annosum izraisita infekcija
konstatéta 13 P. contorta parcelas 29 kokiem, izdaliti 28 H.annosum izolati. P. contorta
stadfjumos inficétiba 2 gadu laika pieaugusi no 7,93% lidz 9,1% (2010. gada konstatéti 192 ar
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H.annosum inficéti koki, 2012. gada 211 inficéti koki). Atkartoti apsekojot P. sylvestris
stadijumus, H. annosum infekcijas pazimes netika konstatetas, tapec ar1 ripas netika ievaktas.
Veicot H. annosum genotipu salidzinasanu, konstatéts, ka P. contorta stadijumos 2 gadu laika
attistijusies 6 jauni H. annosum genotipi, kas ieklauj tikai vienu ar H. annosum inficétu koku
(3.2.1.1. attels). Musu iegutie dati liecina, ka infekcija varétu but izplatijusies gan ar
bazidijsporam (péc audzg veiktajam mezsaimnieciskajam darbibam), gan ar saknu piepes
micéliju (no inficGtiem ieprick§€jas generacijas celmiem). Zviedrija veikta pétijjuma
konstatéts, ka P.contorta celmi, divus gadus péc audzes kopSanas, nav infic€jusies ar H.
annosum, kas liecina par vaju uznémibu pret bazidijsporu infekciju (Svensson 2011). Tomér
butisks aspekts ir mezizstrades veikSanas laiks - Zviedrija kopSana veikta pavasari, bet H.
annosum sporu veidoSanas maksimums novérojams rudeni (Gonthier et al. 2003). Loti
iesp&jams, ka saknu piepes micéelijs, kas inficgjis kokus 2012. gada, saglabajies un izplatijies
no ieprieks$¢jas generacijas prieZzu celmiem. Literatiira minéts, ka dzivotsp&jigs sénes micélijs
liclakoties saglabajas inficétaja materiala, kas jaunaks par 20 gadiem (Stenlid 1987).
Lielbritanija konstatéts, ka aktivs H. annosum micglijs saglabajies pat 68 gadus veca lapegles
celma (Greig, Pratt 1976 cit. péc Piri 1996). Infekcijas avota noskaidroSanai, Vidusdaugavas
mezsaimnieciba ierikotaja parauglaukuma nepiecieSams atkartoti parbaudit ieprieksejas
generacijas celmus, lai varétu noteikt, vai tie ir bijusi inficéti ar H. annosum.

Kopégjais H. annosum genotipu skaits 2012. gada — 42 un to robezas vari€ no 1-31 m
(3.2.1.1. att€ls). Divdesmit divi 2012. gada iegitie izolati (79%) ieklaujas kada no 2010. gada
konstatétajiem H. annosum genotipiem. Ari Somija veiktajos eksperimentos noskaidrots, ka
P. contorta audzgs raksturiga infekcijas izplatisanas saknu kontaktu cela (Piri 1996). Mazakie
genotipi ieklauj tikai vienu augoSu koku. Lielakais genotips 2010. gada ieklava 29 kokus, bet
2012. gada Sis genotips ieklauj jau 34 kokus. Pieméram, augosu eglu (Picea abies) saknés
infekcijas izplatiba nav lielaka par 0,09 m gada, bet celmu saknés - 0,25 m gada (Bendz-
Hellergen 1999). Literatira minéts, ka 35 gadus vecas Pinus gints audz&s (un jaunakas)
infekcija izplatas ekspansivi; palielinoties audzes vecumam, infekcijas izplatiSanas atrums
stabiliz€jas (Hodges 1969). Ta ka miisu analizétaja audzé koku vecums ir 29 gadi,
nepiecieSami turpmaki pétijumi — javeic monitorings, lai novértétu H. annosum infekcijas
izplatibas dinamiku. Apsekojot audzi 2012. gada, konstatéts, ka samazinajies saméra siku (2-3
koki) genotipu skaits. Ja 2010. gada min€to genotipu skaits bija 12 jeb 33% no kopgja
genotipu skaita, tad 2012. gada vairs tika konstatéti tikai 8 (19%) $adi genotipi. 2012. gada
konstatéti 6 jauni genotipi, kas ieklauj vienu H.annosum inficétu koku, bet neviens no 2010.

gada konstatetajiem H.annosum genotipiem, kas ieklauj tikai vienu inficétu koku, nav
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paplasSinajis genotipa robezas. Pavisam (2010. un 2012. gada) analiz€taja platiba izdaliti 13
sadi genotipi - (31%). Genotipi, kurus reprezenté 10 un vairak koki sastada 14%. 15 genotipi
(36%) ieklauj 4 - 10 kokus. P.sylvestris stadijumos H.annosum micélija izplatibas atrums
saknés videji sasniedz 0,2 metrus gada, bet genotipa robezas (diametrs) var palielinaties pat
par 1 metru gada, nereti viena genotipa diametrs var sasniegt 50 metrus (Redfern, Stenlid,
1998).Tomér lauka apstaklos ir loti gruti novertét konkréta H.annosum genotipa agresivitati,
jo liela nozime ir koka induvidualajai un arT proveniences rezistencei (Swedjemark 2001), ka
ari nav zinams, cik ilga laika patogéns audzg izplatijies, respektivi genotipa vecums. Turpinot
analiz€t genotipu izplatibas dinamiku tiks iegita papildus informacija par atsevisku
proveniencu rezistenci pret H.annosum.

Saknu piepe izplatijusies saknu kontaktu cela 94% no 211 analiz€tajiem infic€tajiem
kokiem, kas uzskaititi 2010. un 2012. gada. Vidgji viena genotipa konstatéti 5,02 koki. Somija
veikta petijuma 8 — 14 gadus vecos P. contorta stadijumos vid&ji viena genotipa ir 2,0 koki
(Piri, 1996). Atskiribas iesp&jams saistitas ar minéto audzu koku vecumu (29 gadi misu
eksperimenta), ka arT ar to, ka Somija stadijumi ierikoti platibas, kur ieprieks augusSas ar H.
annosum inficétas egles un tikai 1,1% H. annosum izolatu, kas izdaliti no ieprieksgjas
generacijas celmiem parstavéja S grupu. Vecumnieku iecirkpa eksperimentalajos stadijumos
iepriek$ bija auguSas ar H. annosum inficétas priedes. Turklat Somija veiktaja petijuma
noskaidrots, ka analiz€tajas P. contorta audzes H. annosum pamata izplatijies ar
bazidijsporam.

1. parauglaukuma konstatéti 56,93 H. annosum genotipi uz hektaru un salidzinot ar
2010. gadu, genotipu skaits uz hektaru ir pieaudzis par ~ 8. Tiek uzskatits, ka viena hektara
staditas 30 gadigas P.abies audzes atrodami 25 - 4800 H. annosum genotipu (Piri 1990. cit.
peéc Swedjemark, Stenlid 1993). Nelielais H. annosum genotipu skaits 1. parauglaukuma
liecina par H. annosum izplatiSanos saknu kontaktu cela. Ka jau minéts, pavisam
Vidusdaugavas mezsaimniecibas Vecumnieku iecirkni apsekotajos eksperimentalajos
stadijumos tika izdaliti 42 genotipi. No tiem 29 jeb 69 % ieklauj vairak ka vienu ar H.
annosum infic€tu koku. Tatad = 70% gadijumu saknu piepe izplatijusies saknu kontaktu cela.
Ieprieksejos LVMI ,Silava” veiktajos pétijjumos, apsekojot Latvijas izcelsmes prieZu
brivapputes pécnacgju stadijumus MPS "Kalsanava" teritorija ierikotajos parauglaukumos,
konstatéts, ka 29 gadus veca priezu audzé H. annosum izraisita infekcija 88% gadijumu
izplatijusies saknu kontaktu cela (Kenigsvalde, nepublicéti dati).

Atkartoti apsekojot audzi, vismazak H. annosum inficéto koku konstatéti Pinus

contorta var. latifolia Summit Lake proveniencei — izdalits tikai viens H. annosum izolats.
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Proveniencei Fort Nelson — no 12 inficétiem kokiem izdaliti 11 H. annosum izolati, savukart
Pink Mountain izdaliti 16 izolati no 16 inficétiem kokiem. Kopgjais inficéto koku skaits 2010.
- 2012. gada: Pink Mountain — 99 inficéti koki (95 izolati), Fort Nelson - 87 inficéti koki (83
izolati), Summit Lake — 35 inficéti koki (33 izolati). legiitie dati apstiprina proveninces

Summit Lake lielaku rezistenci, salidzinot ar Fort Nelson un Pink Mountain.
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3.2.1.1. attéls. 1. parauglaukuma eksperimentalo stadijumu shéma. Ar dazadam
krasam atziméti atSkirigi H. annosum genotipi. A — celms, no kura nav izdalits H.
annosum; e - kaltis koks. FN, PM, SL — parcela staditas Fort Nelson, Pink Mountain,
Summit Lake proveniences.
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3.2.2. H.annosum auglkermenu sastopamibas noveértéjums

2012. gada 1. parauglaukuma tika ievakti 57 jaunie, jeb sporas veidojoSie un 42 vecie
jeb sporas neveidojosie, H. annosum auglkermeni. Auglkermenu laukums varigja no 0,04 cm?
— 242,72 cm?. Vidgjais aktivi sporul€josa auglkermena laukums bija 10,04 cm?. Vidgjais uz
viena koka konstatetais auglkermenu laukums - 65,7 cm?. Auglkermeni atrasti uz 14 kokiem,
kas ir 48% no visiem 2012. gada apsekotajiem inficétajiem kokiem un 0,65% no visam audzg
esoSajam P. contorta. 2010. un 2012. gada uzskaititi 110 jeb 4,6 % infic&ti koki, kuriem
konstatéti auglkermeni (3.2.2.1. tabula). Redfern (1982) noskaidrojis, ka P. contorta koksng,
salidzinot ar P. sylvestris, bazidijsporas digst labak. Jaunu auglkermenu veidoSanas palielina
bazidijsporu koncentraciju gaisa, kas ir viens no faktoriem, kas nodroSina jaunu infekcijas

centru veidoSanos.

3.2.2.1. tabula. Auglkermenu sastopamiba dazadam P. contorta proveniencém

2010. un 2012. gada
Provenience Inficéto koku skaits Koku skaits, kuriem Kopéjais auglkermenu
konstatéti auglkermeni laukums,
+0,005 cm’
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. gada raksturoja vislielakais koku
skaits, kuriem konstatéti auglkermeni, ka ari lielakais kop€jais auglkermenu laukums.
Proveniencei Pink Mountain 2012. gada konstatéts ar1 lielakais auglkermenu veidoSanas
potencials — 56% no infic€tajiem kokiem veido auglkermenus. Savukart proveniencei Summit

Lake 2012. gada netika konstatéti H. annosum auglkermeni.

3.2.3. P. contorta eksperimentalais stadijums Ziemelkurzemes meZsaimnieciba, Usmas

iecirkni

Metodika un dala rezultatu aprakstiti 2012. gada starpatskaite. Desmit inficétie koki
parstav provenienci Summit Lake, tris - Pink Mountain. legiitas 13 tirkultiiras.
Izdalitie genotipi pieder Heterobasidion annosum s.s. Audzgé konstatéti 5 nelieli

genotipi (3.2.3.1. attéls), no kuriem liclakais ieklava 4 kokus. Infekcijas avots tikai 1
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gadijuma ieklava vairak ka vienu provenienci. Ta ka inficétie koki lokaliz&ti vienkopus blakus
inficétai P.Sylvestris audzei, tad infekcijas avots varétu but inficétas P.sylvestris. Tika
noverots, ka palielinats infic€to koku Tpatsvars ir audzes mala - celu tuvuma, iemesls varétu
but arT gravju malu tiriSana pavasara, vasaras sezona, kad, noplaujot siko dimensiju lapu

kokus, tiek bojata stadito skujkoku miza celma augstuma.

Pl P P
FN P P PM Pl PM
FN FN FN FN FN PM PM
PM sL SL SL FN FN FN FN P.sylvestris
PM PM P PM P sL sL sL
FN FN FN FIN FM FN PM P PM
sL sL FI sL sL FN FN FN FN R ;9 L

9 0

O H. annosum genotipu robeZas.

3.2.3.1l.attels. parauglaukuma eksperimentalo stadijumu shéma. Ar dazadam
krasam atziméti atSkirigi H. annosum genotipi. FN, PM, SL — parcela staditas Fort
Nelson, Pink Mountain, Summit Lake proveniences.

3.3. Secinajumi

1. P. contorta stadijjumos Vidusdaugavas meZsaimnieciba inficétiba 2 gadu laika
pieaugusi no 7,93% Iidz 9,1% (2010. gada 192 ar H.annosum inficétas P. contorta,
2012. gada 211 ar H.annosum inficétas P. contorta).

2. Vidusdaugavas mezsaimnieciba ierikotaja parauglaukuma divdesmit divi 2012. gada
iegttie H.annosum izolati (79%) ieklaujas kada no 2010. gada konstatetajiem H.
annosum genotipiem, 6 iegitie izolati veido jaunus, atSkirigus genotipus. Kopgjais H.
annosum genotipu skaits 2012. gada — 42 un to robezas vari€ no 1-31 m. Lielakais
genotips ieklauj 34 kokus.

3. Vidusdaugavas mezsaimnieciba ierikotaja parauglaukuma Pinus contorta var. latifolia
provenienci Summit Lake raksturo lielakas rezistences sp&jas pret H. annosum
izraisTto saknu trupi (mazaks inficéto koku skaits 2010. un 2012. gada), salidzinot ar

proveniencém Pink Mountain un Fort Nelson.
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4. Ziemelkurzemes mezsaimnieciba lauksaimniecibas zemés staditaja P.contorta audze
novérota zema inficétiba ar H.annosum s.l. - tikai 0,5% no audz& apsekotajiem

kokiem; konstateti 5 nelieli genotipi, lielakais no tiem ieklauj 4 kokus.
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4. H. ANNOSUM S.L. MICELIJA AUGSANAS ATRUMA
NOVERTEJUMS PEC BAZIDIJSPORU (S UN P
GRUPA) UN KONIDIJSPORU INFEKCIJAS

4.1. Metodika

Eksperimentalajos parastas priedes (Pinus sylvestris) un klinSkalnu priedes (Pinus
contorta) stadijumos. Ziemelkurzemes mezsaimniecibas Usmas iecirkni nozagétas divas
parastas priedes un 2 klinskalnu priedes, kas sazagétas 3 metru garos nogrieznos un nogadatas
uz eksperimenta ierikoSanas vietu MezZza pétiSanas stacijas Kalsnavas meZzu novada.
Eksperiments ierikots 2012. gada 28. augusta.

Koksnes nogriezni sazagéti 20 — 30 cm lielos blukiSos, uz kuru virsmas iestradatas 6
bedrites 1,5 cm diametra. Katra bedriteé ar automatiskas pipetes palidzibu iepilinati 400
mikrolitri atbilstosas H. annosum s.I. vai Phlebiopsis gigantea sporu suspensijas.
Eksperimenta izmantoti tris H. annosum s.l. izolati: Ha(S), kas izdalits no Picea abies
koksnes, Ha(P) (izdalits no P. sylvestris koksnes) un Ha(P1l), kas iegiits no P. contorta
koksnes. H. annosum s.I. konidijsporu suspensijas ar sporu koncentraciju 500 sporas mililitra
sagatavotas laboratorija taja pasa diena pirms eksperimenta ierikoSanas. Katram
H. annosum s.1. izolatam bija 16 atkartojumi — 8 P. sylvestris un 8 P. contorta koksng).
P. gigantea izolatu attistiba tiks analiz&ta turpmakaja darba cita eksperimenta ietvaros.

P&c suspensijas iepilinaSanas blukisi novietoti nojume un regulari laistiti, lai nenotiktu
koksnes parmériga izzuSana. BlukiSi inkubéti lauka apstaklos 3 ned€las. P&c inkubacijas no
katra bluki$a nozaggtas 4 (biezums 2 — 3 c¢m) ripas, kas nogadatas talakai analizei laboratorija.
Laboratorija ripas nomizotas, nomazgatas un ievietotas polietiléna maisos, kas talak novietoti
kaste, atstajot maisa galu brivi vala, tadéjadi nodroSinot gaisa cirkulaciju. Péc 5 — 7 dienam
veikta ripu apskate izmantojot stereomikroskopu, lai noveértétu Heterobasidion spp.
konidijnes€ju sastopamibu uz koksnes virsmas.

P&c parbaudes atziméts H. annosum s.l. izolatu aiznemtais laukums un, izmeérot ripas

biezumu, aprékinats izolata ieaugSanas dzilums (augSanas atrums).
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4.2. Rezultati

Noveértéjot konidijsporu attistibu, secinats, ka Heterobasidion annosum P grupas
izolati Ha (P) un Ha (P1) uzrada lielaku augSanas atrumu P. contorta koksné (attiecigi:
1,40+0,24 mm/diena un 1,474+0,32 mm/diena) salidzinot ar H. annosum S grupas izolatu Ha
(S) — 1,13+0,05 mm/diena (4.2.1. attels).

2.0
1.8 =
1.6 T
1.4 T
1.2
1.0
0.8
0.6
0.4
0.2
0.0 T
Ha (P1) Ha (S) Ha (P)

atrums,

€jais augSanas

mm/diena

Vid

O P.sylvestris
B P. contorta Heterobasidion spp. izolati

4.2.1. attels. Heterobasidion spp. vidéjais augSanas atrums P. sylvestris un P.
contorta koksne.

Vislielako augSanas atrumu P. contorta koksné uzrada H. annosum izolats Ha (P1), Sis
ir arf izolats, kas iegiits no P. contorta koksnes. Sie rezultati liecina par P grupas izolatu sp&ju
adaptéties konkrétajam saimniekaugam. Savukart novértgjot augSanas atrumus P. sylvestris
koksne konstatéts, ka vislabak attistijies H. annosum izolats Ha (S) (1,43+£0,18 mm/diena),
neskatoties uz to, ka teorétiski labak pielagotiem attistibai P. sylvestris un P. contorta koksné
vajadz€tu biit P grupas izolatiem, salidzinot ar S grupas izolatu, kas iegiits no egles koksnes.
Somija veiktajos pétijumos atziméts, ka jaunas P. contorta (vecums 8 — 14 gadi) ir
uznémigakas pret H. parviporum (S grupa) salidzinajuma ar P. sylvestris (Piri, 1996).
Atskiribas ar musu iegiitajiem rezultatiem varétu biit skaidrojamas ar to, ka Somija veiktaja
pétijuma noveértéta H. annosum s.l. mic€lija vegetativa izplatiSanas inficgjot veselo koku
saknes. Tomér domajams, ka atSkirtbas nosaka augtene — stadijumi veikti bijusaja
kokaudz€tavas teritorija — tatad augsné ir daudz baribas vielu, kas, protams, ietekmé koksnes

struktiiru un arT micélija attistibu.
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Vislielako laukumu P. sylvestris un P. contorta koksné aiznémis izolats Ha (P) —
attiecigi 7,84+1,73% un 4,27+1,06% (4.2.2. attels).

=
N

=
o

[ee]

2

Videéji aiznemtais laukums, cm?

O T
Ha (P1) Ha (S) Ha (P)

Heterobasdion spp. izolati

O P.sylvestris

B P.controta

4.2.2. attels. Heterobasidion spp. vidéji aiznemtais laukums P. sylvestris un P.
contorta koksné 3 cm dziluma.

Tomér aizpemtais laukums katra no analiz€tajam koku sugam starp izmantotajiem
izolatiem bitiski neatSkiras. H. annosum izolatu Ha (S) un Ha (P) aizpemtais laukums P.
sylvestris koksné ir batiski lielaks, salidzinot ar P. contorta koksni (p<0,05).

P grupas izolati (Ha (P) un Ha (P1)) uzrada lielaku augSanas atrumu P. contorta
koksng, savukart lielako uz virsmas aiznemto laukumu P. sylvestris koksné. Sis rezultats ir
interesants ar to, ka izolats Ha(P1) P. contorta koksné uzrada vismazako aiznemto laukumu,
lai gan augSanas atruma zina $is izolats uzradijis visaugstako vertibu: 1,47+ 0,32 mm/diena.

Salidzinot Saja projekta etapa iegiitos rezultatus par H. annosum s.l. micélija attistibu
no konidijsporam ar iepriekS$€ja gada analiz€to H. annosum s.l. mic€lija attistibu no
bazidijsporam P. sylvestris un P. contorta koksné (rezultati iegiiti projekta 1. etapa 2011.
gada) var secinat, ka abos gadifjumos gan S grupas, gan P grupas H. annosum s.l. micélijs
lielako virsmas laukumu 3 c¢cm dziluma aiznémis P. sylvestris koksné. Savukart dzilak koksné
(novertgjot bazidijsporu infekciju) H. annosum s.l. mic€lija aiznemtais laukums bijis lielaks
tiesi P. contorta koksné (10,92+3,70% S grupas izolatam un 1,89+0,66% P grupas izolatam),
salidzinot ar P. sylvestris (attiecigi 5,89+2,32% S grupas izolatam un 0,65+0,36% P grupas
izolatam) (1.3.pielikums). Tomér konstatétas atskiribas starp S un P grupu aiznemto laukumu

katra konkrétaja koku suga nav statistiski biitiskas pie a=0,05.
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legiitie rezultati parada to, ka H. annosum s.l. augsanas atrums (gan micélija attistiba
no konidijsporam, gan bazidijsporam) vertikala virziena P. contorta koksné ir lielaks,
salidzinot ar P. sylvestris koksni.

2012. gada starpatskaité ,,Saknu trupes ierobezojoSo faktoru izpéte” analizétajos P.
sylvestris un P. contorta eksperimentalajos stadijumos, kur noteikta H. annosum s.l. genotipu
izplatiba, tika izveértéta abu sugu uzpémiba pret H. annosum s.I. Iegitie dati liecinaja, ka P.
sylvestris ir mazak uznémiga pret H. annosum s.l., salidzinot ar P. contorta. Sie iegitie
rezultati eksperimentalajos stadijumos par H. annosum s.l. vegetativa micélija izplatibu
saskan ar rezultatiem, kas iegiiti analiz€jot H. annosum s.l. micélija attistibu no bazidijsporam
un konidijsporam, ja ka svarigakais raditajs sekmigakai Heterobasidion spp. izplatibai koksné
tiek nemts tieSi augSanas atrums koksné vertikala virziena — H. annosum s.l. infekcija spgj

atrak izplatities no koka uz koku caur saknu kontaktiem.
4.3. Secinajumi

H. annosum s.l. augSanas atrums (gan micélija attisttba no konidijsporam, gan
bazidijsporam) vertikala virziena P. contorta koksné ir lielaks, salidzinot ar P. sylvestris

koksni, savukart aiznemtais virsmas laukums ir lielaks P. sylvestris koksné.
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5. MAZO DIMENSIJU CELMU UZNEMIBA PRET H.
ANNOSUM S.L. BAZIDIJSPORU INFEKCIJU

5.1. Metodika

Lai izvertétu maza diametra skujkoku celmu nozimi H. annosum s.l. izplatiba, Meza
pétisSanas stacijas Kalsnavas mezu novada 2012. gada rudeni 2-3 meéneSus péc koku

nozaggSanas apsekotas divas eglu un ¢etras priezu jaunaudzes (5.1.1. tabula).

5.1.1. tabula. 2012. gada rudeni apsekoto jaunaudZu raksturojums.

Apziméjums Kvartals Nogabals Platiba, ha Vecums, Audzes sastava
gadi formula

P2012 193 1 1,9 14 10P

P2012a 193 3 1,8 14 10P

E2012 201 2 2,5 53 7TE3B39+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

Audzeé P2008 veikta atkartota paraugu ievakSana 4 gadus péc koku nozagésanas.
Mingtaja audzé H. annosum s.l. sastopamiba pirmo reizi parbaudita 2010. gada rudeni,
atkartoti 2011. gada ruden.

Izveletajas audzes no celmiem nozaggtas divas virsgjas ripas (biezums tris centimetri).
Nozagéto celmu diametrs bija 1,5 — 12,65 cm. Visas celmu virsgjas ripas tika aizmestas, un
apaksgjas ripas nogadatas LVMI ,,Silava”. Celmi un atbilstosas ripas tika numurétas. Ripas
tika laboratorija nomizotas un nomazgatas zem tekoSa tdens. P&c tam ievietotas dalgji
atvertos polietiléna maisinos un inkubgétas 7 dienas istabas temperatiira. P&c inkubacijas ripas
analizetas, izmantojot stereomikroskopu LEICA MZ 16 ar 25 reizu palielinajumu. Uz katras
ripas tika novietots un nostiprinats plastikata rezgis. Ja rezga riitina tika konstatéts kaut viens
H. annosum s.l. konidijnesgjs, ta tika atzim&ta uz ripas virsmas ar Udensizturigas krasas
markieri. Par kop&jo ar H. annosum s.l. infic€to laukumu uz vienas ripas tika uzskatita visu
atzimé&to riitinu laukumu summa (vienas ritinas laukums bija 0.49 cmz). Relativais inficétais

laukums bija H. annosum s.l. inficéta laukuma un kopgja ripas virsmas laukuma dalijums, kas
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izteikts procentos. Ja uz ripas bija atziméts kaut viens punkts, ta tika uzskatita par infic€tu.

Inficétiba tika izteikta procentos ka visu infic€to ripu skaita un kopgja ripu skaita dalfjums.

5.2. Rezultati

No 554 ievaktajam skujkoku ripam (analiz€tas audzes, kuras zagétas 2012. gada
vasara) 96 jeb 17,3% bija inficétas ar H. annosum s.I. No ievaktajam 394 priezu ripam
inficétas bija 53 (13,6%), bet no 160 eglu — 43 (26,9%). Lidziga tendence, ka priezu celmos
saknu piepes izraisita infekcija attistijusies salidzino$i mazak ka eglu celmos, novérota ari
analizgjot 2010., 2011. gada iegiitos datus, respektivi, inficétas bija 13,5% analiz&to priezu
ripas un 19,4% eglu ripas (2011. gada atskaite ’Saknu trupes izplatibu ierobezojoSo faktoru
izpéte”).

2012. gada ierikotajas un apsekotajas audz€s konstatéts, ka audzu inficétiba (H.
annosum s.l. bazidijsporu infekcija) svarstas no 5 — 40 %. SalidzinoSi zemaka infic€tiba
noverota audzes P2012¢c un P2012b, infic@ti attiecigi 5% un 6% no audz€ atstatajiem priezu
celmiem. Savukart audzé E2012a konstatéts, ka 40% no atstatajiem veselajiem eglu celmiem
péc koku nozagesanas inficgjusies ar saknu piepes bazidijsporam.

Inficétais laukums uz vienas ripas dazadas audz&s svarstas no 0,8 — 66%. Mazakais H.
annosum s.l. vidgji aiznemtais laukums (no visam infic€tajam ripam katra parauglaukuma)

konstatéts audze P2012¢ — 2%, turpreti liclakais audz&é P2012b - 16% (5.2.1. tabula).

5.2.1. tabula. 2012. gada atkartoti zagéto audzu inficétiba ar H. annosum s.|.

H. annosum s.1. Vidgjais H. annosum s.l.
Analizéto Inficéto ripu
Apziméjums . . aiznemtais laukums uz aiznemtais laukums no visam
ripu skaits Ipatsvars, % . .
vienas ripas, % inficétajam ripam, %
P2012 100 31 0,8-45 15
P2012a 99 11 0,8 - 66 15
E2012 100 19 0,8-31,18 6,8
P2012b 95 6 0,8-49 16
E2012a 60 40 2,6-50,3 13
P2012c 100 5 0,8-3,7% 2

2012. gada atkartoti apsekotaja audzé P2008 konstatétas 35 ar H. annosum s.l.
inficetas ripas no 100 ievaktajam (35%). Inficétiba Saja audzg, salidzinot ar 2010. gadu bija
par 2% mazaka. Tas sakrit ar citos pétfjumos secinato, ka H. annosum s.l. izdzivoSanas
iespejas samazinas ilgstosa laika posma (Greig, Pratt, 1976 cit. péc Piri, 1996), un H.
annosum s.l. bojaeja var biit novérojama divu gadu laika péc koka nocirSanas (Risbeth, 1957).
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Savukart vacu zinatnieki noskaidrojusi, ka 200 dienas péc koka nocir$anas, H. annosum s.l.
infekcija saglabajas tikai 20% no sakotngji infic€tajiem celmiem (Dimitri u. a., 1971). H.
annosum s.l. micglija attistibu celma varétu kavét arT konkur&joso sénu klatbtitne (Morrison
and Johnson, 1978; Piri, 2003).

Turpmakaja darba paredzets apsekot 2008., 2009., 2010. un 2011. gada ierikotos
parauglaukumus, ka ar1 veikt atkartotu paraugu ievakSanu 2012. gada ierikotajos
parauglaukumos, lai noskaidrotu H. annosum s.l. micglija attistibas dinamiku mazo dimensiju

eglu un priezu celmos.
5.3. Secinajumi

Mazo dimensiju priezu celmos saknu piepes izraisita infekcija attistijusies salidzinosi
mazak (inficéti 13,6%) ka eglu celmos (inficéti 26,9%). legutie rezultati sakrit ar 2010. un
2011. gada konstateto.
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6. SAKNU PIEPES HETEROBASIDION ANNOSUM S.L.
AUGLKERMENU ATTISTIBAS DINAMIKA UZ
LIELU DIMENSIJU MEZIZSTRADES ATLIEKAM

6.1. Metodika

2009. gada augusta Zinatnisko mezu Kalsnavas mezu novada ierikots eksperiments,
divos meza tipos izvietojot ar H. annosum inficétas lielu dimensiju cirSanas atliekas. Tas
veikts, lai analiz&tu H. annosum auglkermenu attistibas dinamiku uz trupg€jusas egles koksnes.

Darba mérkis bija noveértét H. annosum auglkermenu attistibu ietekm&joSos faktorus
uz lielu dimensiju mezizstrades atliekam, kas infic€tas ar saknu piepi.

Zinatnisko mezu Kalsnavas mezu novada 139. kv. 1. nog. (kokaudzes sastava formula:
8E 2B 65 +P, Ma 65, nosusinata kiidras augsne, platlapju kioidrenis (Kp)) 2009. gada tika
nozagéti 40 trup&jusi koki un sadaliti dazada izméra nogrieznos. 199 atliekas atstatas Kp meza
tipa, bet 39 atliekas parvietotas uz 139. kv., 2. nog. (kokaudzes sastava formula: 7E 2B 1P 65
+ La, Ap 65, mineralaugsne, damaksnis (Dm)). Lai analiz&tu auglkermenu attistibas dinamiku
dazados meza tipos, izv€letas atlickas no kokiem ar lidzigu trupes intensitates pakapi uz
celma un trupes izplatibu koka. Trupes intensitates pakape uz celma noteikta subjektivi,
vizuali novertejot celmu sadaliSanas pakapi. Pec trupes intensitates pakapes uz celma, atliekas
iedalitas tris grupas, nemot véra gan celma trup&jusas dalas iekrasojumu un aiznemto virsmas
laukumu, gan struktiiru. Pirmas trupes intensitates pakapes celmiem koksné konstatéta tikai
krasas maina. Otras trupes intensitates pakapes celmiem trup&jusas dalas aiznemtais laukums
ir tads pats vai lielaks, konstattas arT koksnes struktiiras izmainas. Tre$as trupes intensitates
pakapes celmiem trupe aizn€ma gandriz visu celma laukumu un koksnes struktiira bija pilniba
sagrauta. Katrs koks sazagets dazada garuma nogrieznos. Dalai no atlickam Kp meza tipa
veikti mizas bojajumi. Atkartota H. annosum auglkermenu uzmeriSana veikta laika posma no
2010. Iidz 2012. gadam. Visam atliekam un celmiem 2011. un 2012. gada oktobr1 vizuali, péc
auglkermenu sastopamibas un rizomorfam, novertéta ari citu koksni koloniz&joSo s€nu sugu
klatbiitne. Darba metodika detalizéti aprakstita 2010. gada 6. etapa atskaité ,,Saknu trupes

uzraudziba un ierobezoSana skujkoku mezos”.
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6.2. Rezultati

6.2.1. H.annosum auglkermenu attistiba dazados meza tipos

Datu analizé ieklautas attiecigi 39 Dm un 40 atlieckas Kp meza tipa. Analizgjot
auglkermenu attistibu, konstatéts, ka 2012. gada, salidzinot ar iepriek$&jiem diviem gadiem,
Dm meza tipa uz atlickam izveidojuSies 1,3 reizes vairak jauno, aktivi sporul&joso
auglkermenu nekd Kp meZa tipa (laukums noteikts cm® uz m® koksnes) (6.2.1.1. attgls).
Salizinosi, 2011. gada Kp meza tipa bija 1,2 reizes vairak jauno auglkermenu neka Dm meza
tipa. Salidzinot ar ieprieksgjiem gadiem, Dm meza tipa 2012. gada ir 1,1 reizi vairak jauno
auglkermenu neka 2011. un 5 reizes vairak auglkermenu neka 2010. gada. Savukart Kp meza
tipa lielakais jauno sporulgjoSo auglkermenu laukums ir bijis 2011. gada jeb divus gadus péc
trup&juso atlieku atstaSanas meZa attiecigi 414 cm?/m?® 2010. gada, 1242 cm?m°® 2011. gada
un 914 cm?m?® 2012. gada.

1800
1600

1200

s, cm? uz m° koksnes
—
P
o
o

71000
EDm ®mKp
800
600
400

200

Auglkermenu daudzum

2010 2011 2012
Gads

6.2.1.1. attels. Auglkermenu laukums (em?) uz 1m? atlieku tilpuma 2010., 2011.
un 2012. gada Dm un Kp meza tipos.

Vacija veikta pétijuma (P. Schiitt un H. J. Schuck 1979) konstatéts, ka uz vienu
atliekas garuma metru pirma gada laika izveidojusies vidgji 91,1 cm?, otraja — 49,5 cm?

auglkermenu, bet tre§aja 96,0 cm® Vacu zinatnieku pétijums veikts uz akmenainam gala
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morénas augsném, turpreti miisu pétijums — Dm un Kp meza tipos uz mineralaugsnes un
kiidras augsnes. Miisu iegiitie dati liecina, ka Dm meza tipa pirmaja gada izveidojusies vidgji
11,4 cm? auglkermenu uz vienu atlickas garuma metru. Otraja gada uz atlickam Dm meZa tipa
konstatéti vid&ji 45,4 cm? auglkermenu uz vienu atliekas garuma metru, kas sakrit ar jau
minéta vacu zinatnieku eksperimenta rezultatiem. Tresaja gada (2012. gada) savukart Dm
me7a tipa konstatéts 77,8 cm® auglkermenu uz vienu atlickas garuma metru. Datu atskiribas
iesp&jams skaidrojamas ar dazado trupes intensitates pakapi atlieckam, kas izmantotas
petijumos. Vacu autoru pétijuma tika izmantotas tikai tas atliekas, kuras atstatas meza péc
mezizstrades darbu veikSanas. Tas visticamak bija stipri trup€usSas. Misu pétijuma
izmantotas atliekas no trup&usam eglém Iidz pat 8 m augstumam, tapec dala atliecku micélija
attistiba koksn€ bija mazak intensiva, kas, protams, vargja ietekm@t ari auglkermenu
veidoSanos.

Salidzinot jauno sporulgjoso auglkermenu virsmas laukumus uz 1m? atliekas tilpuma
pec trupes izplatibas augstuma koka (6.2.1.2. attéls), konstatéts, ka Dm meza tipa visas klases,
iznemot tos kokus, kuriem trupe izplatijusies [idz 4,4m augstumam, palielinoties atlicku
atstasanas ilgumam meza, palielinas auglkermenu aiznpemtais laukums. Atlieckam Kp meza

tipa savukart lielakais jauno sporul&joso auglkermenu daudzums ir bijis 2011. gada.
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6.2.1.2. attéls. Auglkermenu laukums (cmz) uz 1m?® atliekas tilpuma atkariba no
trupes izplatiSanas augstuma stumbra un meza tipa.

Izvertgjot ieglitos datus var secinat, ka, neatkarigi no meZza tipa, auglkermenu laukums

ir lielaks tam atliekam, kuras reprezenté koks ar lielaku trupes izplatibas augstumu stumbra.
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Iznémums ir atliekas no kokiem, kuros trup&just dala bijusi I1dz 4,4 m augstumam. Iesp&jams,
ka Siem kokiem stumbra apaksgja dala bijusi stipri trup&jusi, tadel ar1 uz atliekam no Siem
kokiem veidojusies vairak auglkermenu.

Salidzinot auglkermenu veidosanos uz atliekam, atkariba no trupg€jusas dalas aiznemta
laukuma (S;) no atliekas Skérsgriezuma laukuma (S) (6.2.1.3. attéls), konstatéts, ka,
palielinoties trup&jusas dalas laukumam atlieka, palielinas arT jauno, aktivi sporul&joso

auglkermenu laukums. Sada tendence novérota atlickam gan Kp, gan Dm mezZa tipa.
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6.2.1.3. attéls. Auglkermenu laukums (cm?) uz 1m? atliekas tilpuma atkariba no
trupé&jusas dalas laukuma no atliekas Skérsgriezuma laukuma un meza tipa.

Neskatoties uz meza tipu, kura atliekas izvietotas, gan 2010., gan 2011., gan 2012.
gada lielaka dala auglkermenu izveidojusSies uz atlieku apaks$gjas dalas: gan uz sanu virsmas,
gan nogriezna galu apakSpusé (6.2.1.4. attéls). Visizteiktak tas ir uz atliekim Dm meZa tipa,
turklat otraja un treSaja gada péc atlieku atstasanas meza auglkermenu daudzums atlieku
apakSpuse ir lielaks neka pirmaja gada, attiecigi 84% 2010. un 93% 2011. un 2012. gada.
legiitie rezultati liecina, ka gan 2011., gan 2012. gada auglkermenu izvietojuma attieciba uz
atliekam nav mainfjusies Dm meZa tipa, bet Kp meza tipa 2012. gada atliekas augSpusé ir

31% auglkermenu, bet 2011. gada 39%.
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6.2.1.4. attéls. Auglkermenu lokalizacija uz atliekas 2010., 2011. un 2012. gada
Dm un Kp meza tipos.

Kp un Dm meZa tipa parauglaukumi atSkiras ne tikai péc augsnes tipa, bet arT péc
vegetacijas (6.2.1.5. attels). Kp, salidzinajuma ar Dm, ir bagatigaka vegetacija, kas nodro$ina
apenojumu un konstantaku mitruma rezimu arT atliekas. Iesp&jams, ka §1 iemesla dél Kp meza
tipa vairak auglkermenu lokalizeti atlieku augSpusé neka Dm meza tipa — attiecigi trijos gados

vidgji 32% Kp meza tipa un 10% auglkermenu Dm meZa tipa.

a) b)

6.2.1.5. attéls. Atlieku izvietojums Dm (a) un Kp (b) mezZa tipos.
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Salidzinot auglkermenu izvietojumu uz atlickas sanu virsmas un uz zag€juma virsmas
(6.2.1.6. attels), konstatéts, ka, palielinoties atlicku inkubacijas ilgumam meza, palielinas
auglkermenu daudzums uz atlicku sanu virsmas. Ipasi izteikts tas ir atlickam Dm meZa tipa.
Mingtaja meza tipa 2010. gada uz atlieku sanu virsmas bija lokalizeti tikai 12% auglkermenu,
bet 2012. gada 57%. Kp meZza tipa auglkermenu daudzums divu gadu laika palielinajies no
10% lidz 23%. Dm meza tipa laika no 2010. Iidz 2012. gadam uz atlieku sanu virsmas
lokalizéti vid&ji 38% auglkermenu, bet uz zag€juma virsmas vid&ji 62% auglkermenu.
Savukart Kp meza tipa analizétaja laika posma un sanu un zagg€juma virsmas sastopami vidgji

attiecigi 19% un 81% H. annosum auglkermenu.
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6.2.1.6. attéls. Auglkermenu izvietojums uz atlieku sanu virsmas un zagéjuma
virsmas 2010., 2011. un 2012. gada Dm un Kp meZza tipos.

Salidzinot auglkermenu lokalizaciju uz atliekam dazados meza tipos, konstatéts, ka
Dm meza tipa lielaka dala auglkermenu lokaliz&ti uz atlieku sanu virsmas salidzinajuma ar
Kp meza tipu. Veicot meérjjumus arT noverots, ka $aja meza tipa atliekas ir mazak iespiestas
zemé neka Kp meZa tipa, kas varétu biit par iemeslu atSkiribam starp Siem parauglaukumiem.
Ar1 literatiiras avotos minéts, ka auglkermeni galvenokart veidojas atlieku apakSpuse, bet ja
kontakts starp zemsedzi un atlieku ir cie$s, auglkermenu veidoSanas tur ir apgriitinata (Miiller

et al. 2007).
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6.2.2. H.annosum auglkermenu veido$anas atkariba no mizas bojajumiem

Lai novertetu mizas bojajumu ietekmi uz auglkermenu attistibu, izmantotas 16 atliekas
ar un 20 atlickas bez mizas bojajumiem, kas izvietotas Kp meza tipa (6.2.2.1. attéls).
Konstatéts, ka uz atliekam, neskatoties uz to, ir vai nav mizas bojajumi, vislielakais jauno,

sporulgjoso auglkermenu laukums bijis 2011. gada jeb divus gadus péc atlieku atstaSanas

meza.

6.2.2.1. attéls. Atliekas Kp meZa tipa ar mizas bojajumiem 2010. (a) un 2011. (b)
gada.

Uz atlieckam ar mizas bojajumiem tris gadu laika veidojusies vidgji 1,7 reizes vairak
jauno auglkermenu neka uz atliekam bez mizas bojajumiem. Salidzinot pa gadiem, 2010.
gada auglkermeni uz atlickdim ar mizas bojajumiem veidojusies 2,1 reizi, 2011. gada 1,8
reizes, bet 2012. gada — 1,3 reizes vairak neka uz atliekam bez mizas bojajumiem (6.2.2.2.

attels).
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6.2.2.2. attéls. Auglkermenu laukums (cm?) uz m® koksnes uz atliekam ar un bez
mizas bojajumiem.

Analizétajam atliekam ar un bez mizas bojajumiem, palielinoties trup&usas dalas

2 uz m® atliekas tilpuma

aiznemtajam laukumam, palielinas art auglkermenu laukums cm
(6.2.2.3. attls). Vislielakais saknu piepes auglkermenu laukums 2011. gada konstatéts uz
atliekam, kuram trup&jusas dalas laukums ir >80% no atliekas Ske€rsgriezuma laukuma.
Atliekam bez mizas bojajumiem 2011. gada vairak auglkermenu veidojusies, ja trup&jusas
dalas laukums sastada 70 lidz 79,9% no atliekas $kérsgriezuma laukuma, bet 2012. gada — ja
atliekam trup&jusas dalas laukums parsniedz 80%. Tomer, neskatoties uz to, vai atlieckam ir

mizas bojajumi vai n€, noverota tendence, ka, palielinoties trup€jusas dalas laukumam no

atliekas Skeérsgriezuma laukuma, palielinas jauno, aktivi sporul&joso auglkermenu laukums.
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6.2.2.3. attéls. Auglkermenu laukums (cmz) uz 1m?® atliekas tilpuma atkariba no
trupéjusas dalas aizpemta §kérsgriezuma laukuma atliekam ar un bez mizas
bojajumiem.

Novertgjot atliekas ar un bez mizas bojajumiem péc ta, kur lokalizeti auglkermeni,
konstatets, ka atlickam ar mizas bojajumiem salidzinosi lielaks daudzums auglkermenu
izveidojusies uz sanu virsmas, salidzinajuma ar atlickam bez mizas bojajumiem (6.2.2.4.
attels). STm atliekam 2010. gada 31% auglkermenu lokaliz&ti uz atlieku sanu virsmas, 2011.
gada 66%, bet 2012. gada — 55% auglkermenu. Atlieckam bez mizas bojajumiem savukart
vairak auglkermenu lokaliz&ts uz zagéjuma virsmas, neatkarigi no ta, cik ilgi atlickas atrodas
meza. Laika posma no 2010. Iidz 2012. gadam uz zag€juma virsmas atlieckam bez mizas

bojajumiem veidojusies attiecigi 95%, 57% un 68% auglkermenu.
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6.2.2.4. attéls. Auglkermenu daudzums uz sanu un zagéjuma virsmam atliekam
ar un bez mizas bojajumiem.

lespgjams, ka lielais auglkermenu daudzums uz sanu virsmas atliekam ar mizas
bojajumiem saistits ar to, ka gadijjumos, kad miza ir atdalijusies, séne atrak veido
auglkermenus. ArT mizas padzilinagjumi bojajumu vietas, kurds uzkrajas mitrums, sekmé
auglkermenu attistibu. ArT uz meza atstatam izgaztam, trup&usam eglém péc 7 gadiem H.
annosum auglkermeni atrasti uz egles stumbra dalas, no kuras pilnigi atdalijusies miza
(T. Gaitnieks, nepubl. dati).

Salidzinot auglkermenu attistibu atlickas augSpus€ un apakspusé (6.2.2.5. att€ls), nav
konstattas atSkiribas starp atlickam ar vai bez mizas bojajumiem. Tapat nav konstatétas
bitiskas atskiribas péc atlieku atraSanas ilguma meza. Apmeram 30% auglkermenu lokaliz&ti
atliekas augSpus€, izpemot 2011. gada uzmeéritos auglkermenus atliekam ar mizas
bojajumiem.

Misu iegiitie dati liecina, ka abos analiz&tajos meza tipos ar H. annosum infic&tas lielu
dimensiju egles mezizstrades atliekas veicina saknu piepes auglkermenu veidoSanos. Lai
samazinatu H. annosum izdalito bazidijsporu daudzumu vegetacijas perioda laika, nav

pielaujama trup&jusas egles koksnes atstasana meza.
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6.2.2.5. attéls. Auglkermenu lokalizacija uz atliekas augSéjas un apakséjas dalas
atkariba no mizas bojajumiem.

LVMI ,Silava” Iidz$in€jos pétijumos noskaidrots, ka ar H. annosum inficétu saknu
parzagesana Kp meza tipa veicina sénes auglkermenu attistibu zag€jumu vietas. Lidzigi
rezultati ieghti ari novértéjot auglkermenu sastopamibu uz sazag€tiem trup&juSas egles
stumbriem bijusajas lauksaimniecibas zemés. (T. Gaitnieks, nepubl. dati). Krievija veiktos
eksperimentos (IlaBnoB u ap. 2008) savukart konstatts, ka arm saknu atrakSana stimulé
auglkermenu attisttbu. No ta var secinat, ka H. annosum izplatibu veicina ne tikai trup&juso
atlicku sazagésana Tsakos gabalos, bet arT mezizstrades laika raditie mizas bojajumi. Kiidrenos
nereti ir noverotas virs zemes izcilatas saknes. Ja $adas, saknes tiek mehaniski bojatas, tiek

veicinata saknu piepes izplatiSanas.
6.2.3. Auglkermenu veidoSanas uz trupéjusiem celmiem

Analizgjot auglkermenu lokalizaciju uz celmiem 2012. gada atkariba no trupes
intensitates pakapes uz celma virsmas (6.2.3.1. attéls), konstatéts, ka auglkermeni pamata ir
veidojuSies uz celmiem ar 2. trupes intensitates pakapi — tiem celmiem, kam konstatéta
koksnes krasas un struktiiras izmainas (Skat. 6.1. metodiku 81. Ipp.). Vismazakais jauno
sporul&joso auglkermenu virsmas laukums bijis uz celmiem ar 3. trupes intensitates pakapi uz

celma.
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6.2.3.1. attéls. Vid€jais auglkermenu virsmas laukums, cm? uz celma 2012. gada,
atkariba no trupes intensitates pakapes uz celma virsmas.

Analizgjot, kur auglkermeni ir lokaliz&ti uz celma, konstatéts, ka celmiem ar 1. un 2.

trupes intensitates pakapi uz celma, auglkermeni galvenokart veidojuSies uz virszemes

sakném (6.2.3.2. attgls), attiecigi vidgji 201 cm? un 464 cm? auglkermenu uz celma. Celmiem

ar 3. trupes intensitates pakapi auglkermeni galvenokart veidojusies uz celma zag€juma

virsmas (vid&ji 99 cm? uz viena celma). Tomér, veicot mérjjumus 2012. gada, konstatéts, ka

uz 3. trupes intensitates pakapes celmu virsmas arl bagatigi attistijies stinu slanis, kas

iesp&jams veicinajis auglkermenu veidosanos.

6.2.3.2. attels. Auglkermeni uz virszemes sakném Kp meza tipa.
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Kopuma uz 31 no 40 eksperimenta izmantotajiem celmiem Kp meza tipa 3 gadus péc
cksperimenta ierikoSanas konstatéti 7398 cm?® auglkermenu jeb vidgji 239 cm? H. annosum
auglkermenu uz viena celma. Pusei no analizétajiem 40 celmiem Kp meza tipa auglkermeni
konstatéti uz celma virsmas (6.2.3.1. tabula), bet vislielakais jauno auglkermenu laukums
2012. gada bijis uz celmu virszemes sakném — kopa 5255.62 cm?. Uz 10 celmiem 2012. gada
auglkermeni konstatéti uz vairakam celma dalam: uz zag€juma virsmas un virszemes sakném
— 5 celmiem; uz sanu virsmas un virszemes sakném — 3 celmiem; uz zag€juma virsmas un
sanu virsmas — 1 celmam; uz zag€juma virsmas, sanu virsmas un virszemes sakném — 1

celmam. Tikai 5 celmiem aug]kermeni bijusi uz sanu virsmas.

6.2.3.1. tabula. Kopg€jais auglkermenu virsmas laukums (cm®) uz dazadam celma

dalam Kp meza tipa 2012. gada.

Zagejuma virsma Sanu virsma Virszemes saknes
Celmu skaits 20 (7%) 5 (5%) 16 (9%)
Jauno auglkermenu
laukums 2012. gada, 718.57 249.77 5255.62
cm?
Kopgjais auglkermenu
IauI2<ums 2012. gada, 1388.20 338.20 5671.73
cm

* Analiz€to celmu skaits, kuriem auglkermeni konstatéti uz vairakam celma dalam.

Misu iegitie dati liecina, ka nosusinatas kiidras augsnes ir loti labveliga vide H.
annosum attistibai. Saknu piepe izplatas ne tikai ar vegetativo micé€liju saknu kontaktu cela,
saskaroties inficéto koku vai celmu un veselo koku sakném. AtSkiriba no nosusinatam
mineralaugsném, Kp meza tipa uz celmiem konstatéts loti daudz H. annosum auglkermenu,
kuru attistibu veicina vegetacija un izcilatas saknes. Pamatojoties uz iegiitajiem rezultatiem,
turpmakajos petijumos jaizverte celmu izstrades iesp&jas kiidras augsn€s. Miné&tajos petijumos
janoskaidro ari atcelmoSanas pasakumu ietekme uz augsnes ipasibam un stadmateriala

attistibu (saknu infic€Sanas ar H. annosum un Armillaria spp.).

6.2.4. Senu daudzveidiba uz meza atstatam trupéjusam lielu dimensiju mezZizstrades

atliekam

Sénu daudzveidibas noverte§jums veikts 2011. un 2012. gada. Kopuma vizuali izdalitas
53 seénu sugas 2011. gada un 45 — 2012. gada. Salidzinot sénu daudzveidibu dazados meza

tipos, Kp 2011. gada konstatétas 49 sénu sugas, 2012. — 44 sénu sugas, savukart Dm meza
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tipa gan 2011., gan 2012. gada konstatétas 24 sénu sugas, neskaitot saknu piepi. Visbiezak
konstatéta sénu suga Kp ir Armillaria sp. (uz 93% atlieku) bet Dm — Phlebiopsis gigantea (uz
28 atliekam jeb 74% atlieku) un Armillaria sp. (uz 13% atlieku) (1.4. pielikums). Zviedrija
veikta petijuma (Vasiliauskas et al. 2005) konstatéts, ka sénu sugu daudzveidiba ir atkariga no
gadalaika, kura atliekas izvietotas meza. Mingtaja p&tijuma konstatéts, ka rudent ir mazaka
koksni koloniz€joso sénu daudzveidiba neka vasara. Ka konstatéts ieprieks€jos pétijumos
(Korhonen 2001), P. gigantea primari kolonizgé priedes koksni. Dm mezZa parauglaukuma ir
liclaks priedes ipatsvars neka Kp meza tipa parauglaukuma, turklat tur ir atstata sazagéta, ar
P. gigantea inficéta priedes koksne, iesp&jams tadé] Dm meza tipa P. gigantea ipatsvars uz
atlickam ir tik liels. Ka nozimigs faktors liclajai P. gigantea sastopamibai Dm meza tipa
atzim&jams arT mitruma reZims. Kp meza tipa bagatigas vegetacijas d€] un tapéc, ka atliekas ir
dalgji iespiestas augsné, ir parak liels koksnes mitruma daudzums, kas varétu kavet P.
gigantea auglkermenu veido$anos $aja meza tipa.

Konstatéts, ka 2011. gada Kp meza tipa bez saknu piepes ir vidgji 3 s€nu sugas uz
vienas atliekas, bet Dm — 2,1 sénu suga. 2012. gada savukart Kp meza tipa noteiktas vidgji
2,4, bet Dm meza tipa vidgji 3,2 s€nu sugas uz vienas atliekas. Iesp&jams, ka iemesls $adam
atSkiribam ir atSkirigie laika apstakli un noveérojumu veikSanas laiks, jo daudzu sugu séném
auglkermeni attistas periodiski un nav konstat€jami visu sezonu.

Atlieckam ar mizas bojajumiem ir konstatetas videji 2,1 sénu suga (2012. gads) uz
vienas atliekas. Visbiezak konstatéta suga ir Armillaria sp., kas konstatéta uz 94% analizé
izmantoto atlieku. Bez tas tika novérotas ari Leocarpus sp. (31% atlieku) un P. gigantea (6%
atlieku).

Visbiezak konstatéta séne uz celmiem bija Armillaria sp. Uz 53% celmu 2012. gada
konstatétas Armillaria sp. veidotas rizomorfas. 2011. gada savukart Armillaria sp. konstatéta
tikai 15% celmu. Pret H. annosum antagoniska P. gigantea konstatéta tikai 2012. gada uz 8%
celmu sanu virsmas. S€nu auglkermeni vai rizomorfas netika konstatétas uz 17 celmiem
(43%) 2011. gada un astoniem celmiem (20%) 2012. gada.

Turpmakos pétijumos paredzets veikt auglkermenu attistibas dinamikas noveértejumu
uz sazagétam trup&jusam paaugas eglém, lai noskaidrotu, ka saknu piepes auglkermeni
attistas uz mazu dimensiju (diametrs mazaks neka 8 cm) atliekam. Trup&jusu egles koksni
koloniz€joSo sénu sugu daudzveidiba tiks analiz€ta arT izmantojot molekularas metodes. Senu
biologiska daudzveidiba tiks arT salidzinata uz veselas egles koksnes un uz koksnes, kas

inficéta ar H. annosum.
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6.3. Secinajumi

1. Divus gadus péc trup&jusu egles mezizstrades atlieku atstasanas meza, Kp meza tipa ir
vislielakais jauno, aktivi sporul&joso auglkermenu daudzums (1242 cm%m?®). Tris
gadus péc atlieku izvietoSanas, jauno auglkermenu daudzums Kp meza tipa samazinas
(914 szlms). Dm savukart vislielakais auglkermenu daudzums novérots 3. gada —
1197 cm® uz m® koksnes. Lai izstradatu uz pétijuma rezultatiem balstitas
rekomendacijas par trup&jusu cirSanas atlieku atstaSanu meza, tiks turpinats H.

annosum auglkermenu attistibas monitorings.

2. Palielinoties trup&jusas koksnes dalas laukumam no atliekas Skérsgriezuma laukuma,
palielinas H. annosum auglkermenu aiznemtais laukums, neatkarigi no meza tipa vai
mizas bojajumiem.

3. Dm meza tipa tris gadu laika vidgji 38% auglkermenu attistijusies uz sanu virsmas;
pamata H. annosum auglkermeni lokaliz&ti uz atlieku apaksgjas dalas. Kp savukart uz

sanu virsmas lokalizéti videji 19% auglkermenu.

4. Atliekam ar mizas bojajumiem tris gadu laika izveidojusies vid€ji 1,7 reizes vairak
auglkermenu neka uz atlieckam bez mizas bojajumiem. Atlickam bez mizas
bojajumiem, salidzinot ar atlickam, kuram veikti mizas bojajumi, auglkermeni
galvenokart lokaliz&ti uz zag€juma virsmas un 2012. gada 68% auglkermenu

konstatéti atlieku galos.

5. Kp meza tipa tris gadu laika uz 31 no 40 analizétajiem celmiem izveidojusSies
7398 cm? H. annosum auglkermenu (vidgji 239 cm? auglkermenu uz viena celma).
Celmiem ar 1. un 2. trupes intensitates pakapi Kp meza tipa auglkermeni galvenokart
lokaliz&ti uz virszemes sakném (vidgji 201 cm? un 464 cm? uz celma). Celmiem ar 3.
trupes intensitates pakapi visvairak auglkermenu lokaliz&éti uz zag€juma virsmas —
vidgji 99 cm? uz viena celma. legitie dati liecina, ka trup&jusu celmu atstaSana Kp
meza tipa veicina ne tikai H. annosum vegetativa micélija, bet ari bazidijsporu

izplatibu.

6. Visbiezak konstateta sénu suga uz meza atstatam trup&jusam lielu dimensiju
mezizstrades atliekam un eglu celmiem bez H. annosum ir Armillaria spp. 2012. gada

Kp meza tipa ta konstateta uz 93% atlieku un 53% celmu. Salidzinot ar 2011. gadu,
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2012. gada biezak konstatéta pret H. annosum antagoniska P. gigantea. Ipasi izteikts

tas ir atlickam Dm meza tipa, kur P. gigantea konstatéta uz 74% atlieku.
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7. SAKNU TRUPI IZRAISOSO SENU SASTOPAMIBA
MAKSLIGI ATJAUNOTAS PRIEZU JAUNAUDZES

2012. gada rudeni apsekotas 10 priezu jaunaudzes (6-14 gadus vecas; platiba 1,5 7,5

ha) (7.1. tabula).

7.1.tabula. Objektu apraksts

MeZsaimnieciba,
o Kvartals, Platiba, Vecums,ga | Meza Audzes
iecirknis / Meza Piezimes
nogabals ha di tips sastavs
pétisanas stacija
Konstatéta Armillaria
sp. (13 kokiem);
Rietumvidzemes Heterobasidion spp. (7
mezsaimnieciba, 210. kv., kokiem);
Ropazu meza 12. nog. 2.3 10 Ln 10P9 Lophodermium sp. 1
iecirknis parnadzu bojats koks
un
4 kaltusi.
Konstatets
Rietumvidzemes Heterobasidion spp. (7
mezsaimnieciba, 195. kv., kokiem);
Ropazu meza 16. nog. 2.2 9 Mr 10P Lophodermium sp. 8
iecirknis kaltusi koki - 1 blakus
celmam
Konstatets
Rietumvidzemes HEt?mbés'd'on spp- (9
mezsaimnieciba 210. kv. kokiem); .

N L S 2,2 9 Mr 10P Lophodermium sp. 3
Ropazu meza 8. nog. _ N .
iecirknis parr_ladzu bojati un 1

kaltis koks.
Konstatéta Armillaria
Rietumvidzemes sp. (1);
mezsaimnieciba, 193. kv., Lophodermium sp.
Ropazu meza 12. nog. 2.4 10 Sl 10P Kaltus$i 3 un
iecirknis 7 parnadzu bojati
koki.
Rietumvidzemes Konstatéta Armillaria
mezs%lmmevmba, 194 kv., 75 1 Mr 10P sp. (3); !—|eteroba5|_d|0n
Ropazu meza 9 nog. spp. (2); Lophoderium
iecirknis sp. Kaltusi 14 koki.
. Konstatéta Armillaria
MCZ_%_J. pétiSanas sp.(7)
stacija (MPS)’V 193. k., 19 14 Ln 10P Heterobasidion spp. (7)
Kalsnavas mezu 1.nog. .
novads Lophodermium sp.
Kaltusi 11 koki.
Konstatéta Armillaria
Meza pétisanas sp.(1);
stacija (MPS),V 193. kv., 18 14 DM 10P Hetgroba3|d|0n spp.
Kalsnavas mezu 3.nog. (12);

novads

Lophodermium sp.
19 koki kaltusi.
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Dienvidkurzemes

meZsaimnieciba, 295. kv., Ilfg[;lf?(t;:jtssnium sp
Ak_men_sraga 5. nog. 15 6 Ln 10P 46 nokaltusi koki, 139
iecirknis .

sakusi kalst.
Dlevnv!dku.rze_mes Konstatets
mezsaimnieciba, 295. kv., .

15 Lophodermium sp. 185

Akmensraga 6. nog. 11 Ln 10P g -
iecirknis nokaltusi koki,

79 sakusi kalst.
DlevnVI.dku.rze_mes Konstatets
mezsaimnieciba, 297. kv., Lophodermium sp. 45
Ak_men_sraga 5. nog. 2,4 8 Ln 10P nokaltusi koki,
iecirknis

109 sakusi kalst.

Katra objekta noverteta nokaltuSo vai kalstoSo (ar dzelteni — sarkanbriinam skujam)

koku sastopamiba (7.1., 7.2. att€ls). Katrs koks ar $adiem simptomiem tika apsekots pie saknu

kakla un atzZimeta Heterobasidion annosum s.l. un Armillaria sp. auglkermenu, raksturiga

balta mcélija vai rizomorfu sastopamiba. Ja auglkermeni, mic€lijs vai rizomorfas kokam

netika atrasti, tad tuvu pie saknu kakla nozagéta ripa, kura divas ned€las inkubéta

laboratorijas apstaklos. P&c inkubacijas, izmantojot Leica stereomikroskopu MZ 7.5 (pal. 10 x

1,25 - 10 x 4,0), parbaudita ripas virsma un fikséta H. annosum konidijnes&ju klatbiitne.

7.1.attels. KalstoSas P. sylvestris.

7.2. attels. Nokaltusas P. sylvestris.

Papildus tika ievakti skuju paraugi, lai noteiktu Lophodermium sp. sastopamibu audzg

(7.3. attéls); ievaktie paraugi mikroskopéti (7.4. attéls).

Atrastajiem Heterobasidion annosum s.l. auglkermeniem izmérija aktivi sporul&joso

virsmu laukumus, izmantojot planimetru PLANIX S10 ,,Marble”.
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7.3. attéls. Lophodermium sp. 7.4. attéls. Lophopdermium sp. simptomi
izraisita skuju dzeltesana uz P.sylvestris skujam.

H. annosum tika konstatéts sesas no apsekotajam priezu kultiram. Inficéto kocinu
skaits bija no 2 Iidz 12. Gan 2011. gada, gan 2012. gada tika nov@rots, ka dala infic€to kocinu
atrodami audzes malas, Tpasi celmalas. Kocinu infic€Sanas iemesls, ka jau tika minéts 2011.
gada atskaité ,,Saknu trupi ierobezojoSo faktoru izp&te”, varétu but gravju malu tiriSana
vegetacijas sezona, kad meérenaja klimata josla novérojams H.annosum sporu veidoSanas
maksimums (Kallio 1970; Hodges 1969; Gonthier et al. 2003). Ieprieks veiktos pétijumos ir
noskaidrots, ka koks vai celms ir visuznémigakie pret saknu trupes izraisitaju H. annosum
divu Iidz ¢etru nede€]u laika p&c mizas bojajuma vai cirSanas. Vélak virsmas kolonizéSanas
iesp&jas ar saknu trupi izraiso$as sénes sporam samazinas - galvenokart Phlebiopsis gigantea
un Trichoderma spp. dél (Hodges 1969; Stenlid 1986; Redfern, Stenlid 1998).

Apsekotajos parauglaukumos konstatétas daudz kaltusas un kalstoSas priedes. Ar H.
annosum inficéti jauni koki, kas aug uz bijusajam lauksaimniecibas zem&m, var nokalst
vienas sezonas laika (Lauska 1961; Greig 1998). Musu veiktaja pétijuma noskaidrots, ka
pirmie infekcijas simptomi nove€rojami priedém, kas ir jaunakas par 10 gadiem. Savukart
Lietuva veiktos pétijumos konstatéts, ka pirmie infekcijas simptomi novérojami priezu audzes
15-20 gadu vecuma, bet, pieaugot audzes vecumam, palielinas infic€to koku ipatsvars. Saknu
piepes bojajumu simptomi tika konstatéti 82% apsekoto 31 — 40 gadus veco priezu audZu.
Lietuvas zinatnieki atzimé, ka ipaSi bistama ir H. annosum izraisitas infekcijas izplatiba

priezu jaunaudzes, ja audzEs veikta retinasana un tas staditas lauksaimniecibas zemées
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(Vasiliauskas 1989, Lygis et al. 2004). Lai izvairitos no H. annosum infekcijas P. sylvestris
plantacijas, ieteikums ir péc iesp&jas mazak veikt retinaSanu, stadit mistraudz€s (ar
lapukokiem) (Lygis et al. 2004), izvakt trup&jusos celmus (literatira ir biezi atziméts, ka
izcirtuma atstati inficé€ti celmi ir galvenais infekcijas avots, kas apdraud jaunos iestaditos
kocinus (Stenlid 1986, Piri 1996, Woodward et al. 1998 Piri, Korhonen 2001)).

Visos seSos objektos, kur audzg tika konstatéta saknu piepe, dalai no infic€tajiem
kociniem tika atrasti H. annosum auglkermeni. Auglkermenu aktivi sporulgjos$as virsmas
laukums apsekotajos objektos vari€ja no 0,01 — 32,58 cm?, bet kopgjais analizétajos
parauglaukumos uzmérito aktivi sporulgjoso auglkermenu laukums bija 288,29 cm?. Vienam
kocinam vidgjais auglkermenu laukums varigja (atkariba no parauglaukuma) no 0,22 - 36,05
cm?. legitie dati liecina, ka 3adi, 6 — 14 gadus veci ar H. annosum inficétie kocini, var
ieverojami palielinat saknu piepes bazidijsporu daudzumu un nopietni apdraud@t ari blakus
esosas audzes.

Piecos parauglaukumos 2012. gada konstatéti Armillaria sp. auglkermeni vai tas
rizomorfas (7.5.attéls). Atkartoti parbaudot iepriek§ 2010. gada apsekotos parauglaukumus
Akmensraga meza iecirkni, konstatets 1pasi liels kaltuSo un kalstoSo koku ipatsvars, kas
liecina, ka iesp&ams Armillaria sp. $ajos parauglaukumos ir izplatjjusies uz blakus
augosajiem veselajiem kokiem. 2010. gada Sajos parauglaukumos staditajam priedém tika
konstatétas Armillaria spp. rizomorfas un auglkermeni. Armillaria sp. literattira raksturota ka
viena no agresivakajam trupi izraiso$ajam séném, kurai raksturigs liels izplatiSanas atrums.
Pieméram, Ziemelamerika 100 gadus veca Armillaria spp. sugu kompleksa izplatibas robezas
sasniedz pat 400 m (aizpemtas platibas diametrs), bet 1 Tpatpa genotipa robeZas - lidz 100 m
(aiznemtas platibas diametrs). Eiropas mezos Armillaria ostoyae konstatéto genotipu robezas
vari€ no 10-60 m (aiznemtas platibas diametrs), bet Armillaria gallica un Armillaria borealis
pat 200m. Armillaria sp. var izraisit vairak ka 50% no audz&s eso$o koku bojaeju (Shaw, Kile
1991).
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7.5.attels. Armillaria sp. rizomorfas Akmensraga meza iecirkni apsekotaja
parauglaukuma

Visas priezu jaunaudz€s konstatéta skujbiri izraiso$a séne - Lophodermium sp.
Noverots, ka Lophodermium sp. infekcijas intensitate analiz&tajas audzEs ir loti atSkiriga.
Rietumvidzemes mezsaimniecibas, Ropazu meza iecirkna 210. kv. 8., 10. nogabala novérots
salidzinosi lielaks inficéto kocinu skaits. Igaunija skujbires epidémijas novérojamas diezgan
regulari un reizém pat tik biezi, ka nav iesp&jams nodalit viena gada epidémiju no nakama

gada epidemijas (Hanso, Drenkhan 2007).
7.1. Secinajumi

1. Apsekotajas priezu jaunaudz€s konstateti 2-12 ar H.annosum inficeti koki. Saknu
piepes auglkermeni konstateti se$as jaunaudz@s. Vienam Kkocinam vidgjais

auglkermenu laukums varigja 0,22 - 36,05 cm?.

2. Liels kaltuso koku patsvars novérojams audzgs, kur 2010. gada konstatéti Armillaria

sp. auglkermeni. Visos apsekotajos parauglaukumos konstatéta Lophodermium sp.
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8. H. ANNOSUM IZPLATIBA DAZADA VECUMA EGLU
AUDZES NOSUSINATOS ARENOS UN KUDRENOS

Heterobasidion annosum. ir viens no bistamakajiem patogéniem Ziemelu puslodes
mezos (Bendz-Hellgren un Stenlid, 1997), kas izraisa saknu trupi daudzam koku sugam,
galvenokart skujkoku (Asiegbu et al., 2005). Tiek Iests, ka Eiropa kopg&jie ekonomiskie
zaud&jumi, ko izraisa Heterobasidion spp. parsniedz 500 miljonus eiro gada. Galvenokart
zaud&jumi var tikt attiecinati uz kokmaterialu kvalitates pazeminasanos (Woodward et al.,
1998).

Saskana ar A. Bacunsyckac (1989) datiem, Lietuva atkariba no vecuma 22% - 58%
eglu nosusinatas mezaudzgs ir inficétas ar H. annosum, bet Latvija vidgji 22,9% (Gaitnieks et
al., 2007) eglu (Picea abies (L.) Karst.) ir trup&jusas. Savukart literatiira pieejama informacija
par Somiju liecina, ka tur aptuveni 15% - 30% (Tamminen, 1985) eglu ir inficétas ar
Heterobasidion spp. Bet cita pétijuma pat atziméts, ka inficEto koku ipatsvars atseviskas
audzg€s var sasniegt 22,0 — 75,0% (vid&ji 52,5%) (Piri un Korhonen, 2001).

P&tijumi Zviedrija liecina, ka stipri trup&jusa eglu audzé koku radialais pieaugums 5
gadu perioda ir samazinajies par 9% (Bendz-Hellgren un Stenlid, 1997). Savukart $o pasu
autoru agraka pétijjuma ir miné&ts, ka H. annosum infekcija 5 1idz 35 gadu laika parastas egles

radialo picaugumu var samazinat no 14 — 37% (Bendz-Hellgren un Stenlid, 1995)
8.1. Empiriska materiala raksturojums

Empiriskais materials ievakts 2012. gada vasaras un rudens perioda, kopuma ierikojot
16 parauglaukumus parastas egles (Picea abies (L.) H.Karst.) tiraudz&s un mistraudzes, no
kuriem viens atrodas Zemgales MezZsaimniecibas Misas iecirkna 274. kvartala 5. nogabala bet
pargjie VMD struktiirvienibas ,,MeZa pétiSanas stacija” Kalsnavas meZu novada. Misas
iecirkna parauglaukums ierikots 111. gadus veca Saurlapju kiidrena (Ks) meZa tipa audze ar
kopgjo platibu 1.6 ha, audzes sastavs 6E4P.

Kalsnava 7 parauglaukumi ierikoti Saurlapju areni (As), 5 Saurlapju kiadreni, 3
platlapju kiidrent (Kp). No ierikotajiem parauglaukumiem 3 ir 80 gadus vecas audzes, bet
pargjie atbilst 3 vecumklasei (41-60 gadi). No ieprieks mingtajiem divi parauglaukumi ierikoti
vairakos blakus esoSos nogabalos ar Iidzigiem augSanas apstakliem. Viens no tiem divos

nogabalos, bet otrs ieklauj tris nogabalus no kuriem viena vidgjais audzes vecums ir 36 gadi,
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bet pargjos 42 un 44 gadi. Sads parauglaukumu dalfjums izvéléts, lai optimali aptvertu
mezaudzes, kuras konstatétas nokaltusu eglu biogrupas ar H. annosum s.l. auglkermeniem uz

saknu kakla un sakném. Parauglaukumu raksturojums apkopots 8.1.1. tabula.
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8.1.1. tabula. Parauglaukumu raksturojums un rezultatu apkopojums — Heterobasidion spp. un Armillaria spp. sastopamiba.

Parbaudito koku

Konstatets

Konstatéta Armillaria*

Paraugl. Platiba, Meza skaits Heterobasidion
Teritorija Kvartals Nogabals . vecums Sastavs
Nr. ha tips Augosi Nokaltusi Augosi Nokaltusi Augosi
Nokaltusi koki
koki koki koki koki 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
203 1 3,1 Ks 42 8E2B
3 Kalsnava 203 2 0,4 Ks 44 10E 100 100 5 6 2 2
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 7TE1B2P 150 5 3
10 Kalsnava 160 10 19 Kp 80 7E2B1Ma 100 4 3
11 Kalsnava 178 22 1,0 As 49 10E 100 30
157 1 0,9 Kp 45 10E
12 Kalsnava 157 2 03 Kp 57 6E.,2E2B,, | +°° !
13 Kalsnava 112 1 3,3 Ks 60 TE2B1P 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 274 5 1,6 Ks 111 6E4P 186 24
iecirknis
Kopa 2068 257 228 98 16 2

* Tabula atziméta tikai ievaktajos koksnes paraugos konstatéta Armillaria spp.
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8.2. Lauku darbu metodika

ST pétijuma ietvaros lauku darbu metodika ir iedalama 2 secigos etapos, kur pirmaja
tiek iegilits empiriskais materials, lai noskaidrotu konkrétu koku inficétibu ar Heterobasidion
spp., bet otraja, parauglaukumos, kuros konstatéta infekcija, tiek iegiiti koku dendrometriskie
(diametrs (d), augstums (H)) raditaji, informacija par koku savstarp€jo izvietojumu
parauglaukuma un urbuma skaidinas gadskartu platumu uzmeériSanai ar mérki veikt koku
radiala pieauguma analizi.

Sakotngja parauglaukumu atlase veikta konstatgjot H. annosum s.l. klatbitni
parauglaukuma. Iesp&jama H. annosum s.l. klatbiitne noteikta, noveértjot parastas egles koku
vainagu stavokli un konstatgjot H. annosum s.l. auglkermenus uz saknu kakla un sakném.

Lai laboratorijas apstaklos noskaidrotu H. annosum s.l. klatbttni konkr&tos
parauglaukumu kokos darba pirmaja etapa, izmantojot Prestlera svarpstu tika veikti urbumi
pie saknu kakla un ievaktas urbumu skaidinas. Katra parauglaukuma tika izurbti vismaz 100
augoSi koki bez, vai kur tas nebija iesp&ams, ar nelieliem mehaniskiem bojajumiem.
Atseviskos parauglaukumos tika izurbti arT nokaltusie koki, lai varétu iegtit informaciju par H.
annosum s.l. infekcijas izplatibu. Urbumu skaidinas tika ievietotas numurétas plastikata
mégenés un uzglabatas ledusskapi lidz nogadasanai laboratorija (maksimums 48 stundu
laika).

Lai iegitu ar H. annosum s.l. inficétu un neinficEtu empirisko materialu
parauglaukuma atlasija vismaz 60 kokus ar vainaga stavokla pasliktinasanas pazimém, vai
kokus, uz kuru saknpu kakla vai sakném konstatéti H. annosum s.l. auglkermeni. Par&ja
empiriska materiala dala iegiita no kokiem bez redzamam stumbra un vainaga bojajumu
pazimem.

P&éc rezultatu sanemsanas no laboratorijas par H. annosum s.l. inficétajiem kokiem
2012. gada rudent tika aprobéta otra etapa izpildes metodika 5. parauglaukuma, kur visiem
izurbtajiem kokiem tika uzmeriti krisaugstuma diametri, 9 kokiem uzmériti augstumi talakai
augstumliknes sastadiSanai un veikta izurbto koku karteéSana. Lai iegiitu empirisko materialu
turpmakai datu analizei un metodikas aprobacijai 5. parauglaukuma tika veikti urbumi
skaidinu iegtsanai krisaugstuma. Katra koka tika veikti 2 savstarpgji perpendikulari urbumi
ta, lai pirmais no tiem biitu orient&ts pret parauglaukuma novietotu atskaites punktu, bet otrs
ar 90 gradu novirzi pret€ji pulkstenraditaja virzienam attieciba pret pirmo. Izurbtas skaidinas

ievietotas numurétas papira caurulités. Pec §is metodikas parauglaukuma tika izurbti visi 16 ar
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H. annosum s.l. inficétie koki un 30 veseli koki. Veselie koki tika izvEléti ta, lai tie parstavétu
visas audzg€ esoSas caurméra pakapes. Koku kartéSanai tika izmantots firmas ,,Haglof”
razotais attalummeérs DME, ar kuru tika noteikts koka attalums Iidz parauglaukuma

novietotam atskaites punktam un firmas SUUNTO razota busole azimuta noteikSanai.
8.3. Kameralo darbu metodika

ST pétijuma ietvaros kameralo darbu metodika ir iedalama 3 secigos etapos, Kur
pirmaja laboratorijas apstaklos tiek parbaudita H. annosum s.l. klatbitne paraugos, otraja
apstradata informacija par koku dendrometriskajiem raditajiem, un izveidots parbaudito koku
kartografiskais materials, bet treSaja veikta parauglaukuma iegiito kriaSaugstuma skaidinu
radialo pieaugumu analize.

Otraja etapa, 5. parauglaukuma iegiita informacija par koku dendrometriskajiem
raditajiem (d, H) un koku koordinasu aprékiniem nepiecieSamie dati tika ievaditi MS excel
elektroniskajas tabulas un izrékinats audzes augstumliknes vienadojums péc kura izrékinati
parauglaukuma izurbto, bet neuzmérito koku augstumi. Izmantojot iegiito informaciju tika
atlastti 30 veselie koki, kuri ir nepiecieSami 3. etapa paredz€tajai pieauguma analizei, ka

kontrole.
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8.3.1. attels. 5. parauglaukuma parbaudito koku savstarpéjs izvietojums.
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Parauglaukuma lokalas koku koordinates tika apr€kinatas izmantojot taisnlenka

koordinatu sistému, ka rezultata tika izveidota analiz&to koku karte (sk. 8.3.1. att€lu).

8.4. Rezultati

No kopuma apsekotajiem 2325 kokiem 355 jeb 15% bija inficéti ar H. annosum s.1.
Saknu piepes konstatéta 257 no 2068 augosajiem kokiem un 98 no 257 nokaltusajiem kokiem.
Ta ka no nokaltusajiem kokiem, parbaudot urbumu skaidinas, ne vienmér izdodas izdalit
dzivotsp&jigu H. annosum s.I. micéliju, tad var uzskatit, ka ar H. annosum s.l. infic€to koku
procents varétu biit pat lielaks. Turpmakaja darba paredzéts veikt apsekoto platibu genotipu
kart€Sanu un iegiit koksnes paraugus no atsevisku koku sakném. Vairuma analiz&to nogabalu
(13) no pavisam apsekotajiem 16 nogabaliem koku vecums bija < 50 gadi, tapec konstatetie
15% inficéto koku apstiprina misu ieprieks€jos darbos iegiitos rezultatus. Tadgjadi miisu
izveletie objekti ir pieméroti lai analizétu H. annosum s.1. ietekmi uz eglu radialo pieaugumu

atkariba no audzu vecuma, sastava, koku dendrometriskajiem raditajiem un meza tipa.
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9. PHLEBIOPSIS GIGANTEA AUGLKERMENU
SASTOPAMIBAS NOVERTEJUMS

9.1. Metodika

Phlebiopsis gigantea auglkermenu sastopamiba parbaudita 6 objektos, kuros veikta
kopsanas cirte (9.1.1.tabula), kur 2010. gada konstatéta kvalitativa celmu apstrade ar
biologisko preparatu ,,Rotstop” (tas noteikts iepriek$gjas celmu apstrades kvalitates

parbaudgs, skatit 1.5. pielikumu).

9.1.1.tabula. Analizéto objektu raksturojums.

Nr.| MeZsaimnieciba Kvartala Nogabali Audzes sastava Platiba, ha
numurs formula
1. |Dienvidkurzeme 355 2 9E1P 1.4
2. | Dienvidkurzeme 375 39, 46, 47, 48 |5E3B2P1A 9,4
3. |Ziemelkurzeme 13 8, 10, 18 6E3B1P 5,8
4. | Austrumvidzeme 146 15, 20 7E2B1A+0s0z 4,0
5. |Vidusdaugava 277 13 8E1B1M 1,3
6. |Vidusdaugava 338 9, 16, 17 8E1B1P 3,9

Koksnes paraugu ievakSanas bridi péc celmu apstrades ar preparatu ,,Rotstop” bija
pagajusi divi gadi. Katra parauglaukuma tika apsekoti 100 celmi, novértgjot P. gigantea
auglkermenu sastopamibu. Kopa tika ievakti paraugi no 10 — 15 celmiem (parastas egles un/
vai parastas priedes; diametrs > 15 ¢cm). Pirma ripa no celma nozagéta un aizmesta, péc tam
nemta 4 — 5 cm bieza nakama ripa, kura péc tam nogadata talakai analizei laboratorija.

Laboratorija ripas nomizotas un nomazgatas zem tekoSa krana tidens, liekais Gdens
notecinats. Ripas ievietotas polietiléna maisos un inkubg&tas 5 — 7 dienas istabas temperatiira.
P&c inkubacijas uz katras ripas novértéta P. gigantea sastopamiba — s€nes veidotais oranzi -
briinais krasojums. No ripam, kuras konstatéta P. gigantea, panemti koksnes gabalini vietas,
kur P. gigantea micé¢lijs aizpémis lielako laukumu. Koksnes gabalinu virsma sterilizéta uz
liesmas un tie ievietoti Petri plat€s ar iesala — agara barotni. No katras ripas tika iegtti 1 — 3

izolati.
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Péc 2 nedélam izaugusSais P. gigantea micélijs (panemot 5x5 mm lielu agara gabalinu)

tiek parnests jauna Petri platg, lai noteiktu ta piederibu ,,Rotstop” genotipam (9.1.1. attgls).

Rotstop

9.1.1. attels. P. gigantea genotipu noteiks$ana. demarkacijas Iinija

P. gigantea izolats Nr. 2 nepieder ,,Rotstop” genotipam (starp izolatiem veidojas

demarkacijas linija).

Katrs konstatetais P. gigantea laukums, atziméts ar tidensizturigu markieri un péc tam

izmerits, izmantojot planimetru Planix 10S ,,Marble”.

9.2. Rezultati

No apsekotajiem 100 celmiem 1. objekta P. gigantea auglkermeni konstatéti uz 4 eglu
celmiem, 2. objekta P. gigantea auglkermeni konstatéti uz viena egles celma, 3. objekta P.
gigantea auglkermeni konstatéti uz 8 eglu celmiem, 4. objekta P. gigantea auglkermeni
konstatéti uz 10 eglu celmiem, 5. objekta P. gigantea auglkermeni konstatéti tikai uz 3 eglu
celmiem; 6. objekta P. gigantea auglkermeni bija atrodami uz 4 priezu un viena egles celma
(9.2.1. tabula).
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9.2.1. tabula. P. gigantea auglkermenu sastopamiba apsekotajos objektos.

. Celmu skaits, uz kuriem konstateti
Objekta . . )
Celmu diametrs, cm P.gigantea auglkermeni
Nr. -
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

* -objekti, kuros netika apsekoti priezu celmi

Kopuma, izvértjot P. gigantea auglkermenu sastopamibas rezultatus, var secinat, ka
objektos, kas kvalitativi apstradati ar preparatu ,,Rotstop”, P. gigantea auglkermenu

sastopamiba uz celmiem péc diviem gadiem sasniedz maksimums 10%.

Pavisam kopa ievakta 81 ripa — 16 no priezu celmiem un 65 no eglu celmiem. levaktas
ripas bija diezgan sadalijusas (9.2.1. attéls). Tajas bija verojama salidzinosi liela dazadu
koksnes sénu daudzveidiba, kas turpmakaja darba gaitd ieverojami apgritinaja sekmigu

P. gigantea izdalisanu no koksnes ripam.

9.2.1. attels. Analizei ievaktas priedes koksnes ripas.

Atseviskas ripas tika konstatets art izteikts H. annosum s.l. raditais zilgani violetais
koksnes iekrasojums — iesp&jams, ka mezizstrades laika celmi jau bija infic€ti ar H. annosum

s.l.
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Katra objekta tika panemtas 10 — 15 ripas, kas talak apstradatas laboratorija.

P. gigantea aiznemtais laukums katra parauglaukuma tika atseviski aprékinats gan eglu, gan

priezu ripas (9.2.2. tabula).

0.2.2. tabula. Senes P. gigantea sastopamiba analizétajas ripas.

Koku |Analizéto ripu| Ripu skaits, uz kuram P.gigantea alz.lgf:mffus
Nr. } _ . laukums analizetajas
suga skaits konstatéta P.gigantea .
ripas, %
1. |Egle 10 9 0,20 - 58,24
5 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
5 Egle 10 8 15,86 - 84,71
" |Priede 10 9 23,96 - 95,87

Panemtajos koksnes paraugos konstatéta augsta P. gigantea sastopamiba. Jaatzimé, ka

P. gigantea bija sekmigi koloniz&jusi arT egles celmus. P. gigantea uzskata ka primaro priedes

koksnes kolonizgjoso séni (Korhonen, 2001), un tapéc novértjot biologisko preparatu

efektivitati Tpasi tiek analizSta tieSi egles koksne. Aizpemtais P. gigantea laukums dazadas

ripas bijis loti atskirigs 0,08 — 95,87%. Turpmakaja darba gaita izdevas iegit 54 P. gigantea

izolatus. Veicot genotipu salidzinaSanu konstatéts, ka tikai 5 no analizetajiem 54 izolatiem

pieder ,,Rotstop” genotipam, parcjie 49 izolati raksturo dabiskas P. gigantea sastopamibu.

Detalizéti visu P. gigantea izolatu genotipu salidzinasanas rezultati redzami 1.6. pielikuma.

Preparata ,,Rotstop” genotipa sastopamiba analiz&tajos objektos atspogulota 9.2.3. tabula.

9.2.3. tabula. ,,Rotstop” sastopamiba analizétajos objektos.

Materiala ievakSanas vieta "Rotstop™ Cits
N MeZsaimnieciba | Kvartals Nogabali gen:)tlps, P'glg.antea
) genotips, %
1. Dienvidkurzeme 355 (2 27 73
2. Dienvidkurzeme 375 |39, 46, 47, 48 100
3. Ziemelkurzeme 13 8, 10, 18 25 75
4.  |Austrumvidzeme 146 |15, 20 6 94
5. |Vidusdaugava 277 |13 100
6. |Vidusdaugava 338 |9, 16,17 100
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Analizétajas objektos iegitie rezultati parada, ka dabiska P. gigantea aizstaj preparata
»Rotstop” sastava esoSo P. gigantea jau divus gadus p&c celmu apstrades. Ta ka pielietojot
biologisko preparatu “Rotstop” vidé nonak liels daudzums genétiski viendabigas s€nes P.
gigantea, tad iegiitic rezultati pierada, ka ilgtermina tas neatstaj ievérojamu ietekmi uz vietcjo
P. gigantea daudzveidibu, kas noskaidrots ari Vainio et al. (2001) pétijuma. Tapat ieprieks
mingtaja petijuma secinats, ka uz viena skujkoku celma var biit sastopamas vairakas genétiski
atskirigas P. gigantea. Sadu secindjumu var izdarit arf no misu eksperimentd iegiitajiem
rezultatiem, jo uz atseviSskiem celmiem bija sastopama gan dabiska P. gigantea, gan preparata
,,Rotstop” sastava esosa P. gigantea.

Turpmakajos pétijumos biitu nepiecieSams kontroléta eksperimentd (manuali
apstradajot celmus) novertét gan preparata ,,Rotstop”, gan laboratorija izdalito P. gigantea

Latvijas izolatu dinamiku skujkoku celmos saistiba ar P. gigantea dabisko infekciju.
9.3. Secinajumi

1. Phlebiopsis gigantea auglkermeni sastopami maksimums uz 10% celmu divus gadus

péc celmu apstrades ar biologisko preparatu ,,Rotstop”.

2. Dabiska P. gigantea aizstaj preparata ,,Rotstop” sastava esoSo P. gigantea divus gadus

p&c celmu apstrades.
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10. EGLU UN PRIEZU STADU MAKSLIGA
INFICESANA AR SAKNU PIEPI

10.1. Metodika

Pamatojoties uz iepriek$ veikto eksperimentu (tajos tika aprobéta stadu inficéSanas
metodika) rezultatiem 2011. gada 13.-15. septembri tika ierikots dazadas izcelsmes P.
sylvestris un P. abies stadu inokulacijas eksperiments, lai izdalitu rezistentako stadmaterialu
pret saknu piepi. leprieks veikto eksperimentu rezultati un darba metodika, kas izmantota ari
Saja eksperimenta, aprakstita 2011. gada starpatskaite ,,Saknu trupi ierobezojoSo faktoru
1zpéte”.

2012. gada janvari pec 16 ned€lu ilgas inkubacijas tika izveérteta 628 eglu un 538
priezu maksligi inficéto stadinu uznémiba pret saknu piepi. Eksperimentam tika izmantotas
egles un priedes no 11 dazadam izcelsmes vietam (10.1.1.tabula).

Stadmaterials izvéléts, lai butu iesp&jams salidzinat eglu stadu regionalas atskiribas un
priezu stadus atkariba no sveku satura koksn€ (Zlgku seklu plantacija). Stadmaterials art

reprezent€ lielakas II kartas s€klu plantacijas, kuram ir liels Tpatsvars kokaudz&tavu apgade ar

seklam).

10.1.1.tabula. Eksperimenta izmantotie parastas priedes un parastas egles stadi.

) Stadu vecums,
Variants Seklu ievaksanas vieta Séklu ievakSanas gads
gados
Parasta egle
Saldus Bijusas Saldus virsmeZniecibas Sesiles
5 . L 1992
mezniecibas teritorija
Zaube Bijusas Ceésu virsmezniecibas Zaubes
5 .o o 1990
mezniecibas teritorija
Remte 5 Remtes s€klu plantacija 1993
Ludza Bijusas Ludzas virsmezniecibas Ludzas
5 . oo 1990
mezniecibas teritorija
Jekabpils 5 Bijusas Jekabpils virsmezniecibas Briezu 1998
mezniecibas teritorija
Suntazi 4 Suntazu s€klu plantacija 2000
Parasta priede
Dravas 4 Dravu séklu plantacija 2004
ZIEkas 4 Z1ku seklu plantacija 2000
Saviena 4 Savienas séklu plantacija 2004
Andumi 4 Andumu s€klu plantacija 2004
Ezernieki 4 Ezernieku s€klu plantacija* 2000
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. Stadu vecums,
Variants d Seklu ievaksanas vieta Seklu ievakSanas gads
gados

Andumi?2 4 Andumu séklu plantacija* 2004

*2009. gada augusta parstaditie priezu stadi (pargjiem eksperimenta variantiem parstadisana veikta 2009. gada

maija)

Katram stadipam tika izmérits garums un saknu kakla diametrs (turpmakaja analizé
katrs stadin$ tika numuréts). Kocinus nogrieza aptuveni piecu centimetru dziluma zem kidras
slana. (Katrs stadin$ tika audzéts 2 | plastmasas podos MCI 17, SIA ,,Laflora” sagatavota
kiidras substrata KKS-M1 ietvarstadu audzeSanai.) Stadus nogadaja LVMI ,,Silava”, kur to
stumbrus steriliz€ja liesma un sagrieza 20 - 26 ripas - 14 ripas ( 0,8 cm biezas) virziena uz
galotni no saknu kakla un 6-12 ripas (0,5 cm biezas) virziena uz sakném no saknu kakla.
Ripas tika sanumurétas, sterilizétas liesma (10.1.1. attéls) un ievietotas Petri platés uz sterila,

samitrinata (izmatots sterils dejonizets tidens) filtrpapira (10.1.2. attéls).

10.1.1.attéls Ripas sterilizéSana 10.1.2. attels. Ripu novietojums
liesma. Petri plate.

Péc 7 dienu inkubacijas ripas mikroskopgja ar Leica stereomikroskopu MZ 7.5 (pal.
10 x 1,25 — 10 x 4,0), lai konstatétu H. annosum konidijnesgjus.
Katru ripu izmérija ar bidm&ru un, saskaitot inficétas ripas, tika noteikta H.annosum

s.l. micélija izplatiba analizétajos stadinos (10.1.3. att&ls).
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10.1.3. attels. Micélija izplatiba priedes koksné.

Ar vienu punktinu atziméta pirma ripa (skaitot no inokulacijas vietas), ar
diviem punktiniem — otra utt.
A - attieciga ripa lidz kurai konstateti H.annosum s.1. konidijnesgji;
A - H. annosum izplatiba stumbra (no inokulacijas vietas uz augsu);

- H. annosum izplatiba stumbra (no inokulacijas vietas uz leju).

10.1.1. Stadinu sagatavoSana mikorizas morfotipu noteikSanai

Saknu mikorizacijas analizei tika izveéleti 50 eglu stadi no piecam seklu izcelsmes
vietam (bijusas Saldus Virsmezniecibas Sesiles mezniecibas teritorijas, bijusas Cesu
Virsmezniecibas Zaubes mezniecibas teritorijas, bijusas Ludzas Virsmezniecibas Ludzas
mezniecibas teritorijas, bijusas Jekabpils Virsmezniecibas Briezu mezniecibas teritorijas un
Remtes s€klu plantacijas). 20 no izvél&tajiem stadiem bija inficéti ar H. parviporum, 20 — ar
H. annosum s.s. un 10 — kontroles stadini - neinficéti. No katra stada tika panemts saknu
paraugs - aptuveni viena astota dala no ta saknu sistémas. Saknu paraugi tika nogadati LVMI
»Silava” un lidz to talakai apstradei uzglabati + 4° C temperattra. Laboratorija saknes rapigi
noskalotas un Iidz to mikroskop€Sanai glabatas Petri traucinos ar ideni + 4°C temperatiira.
Saknes sagrieztas 1cm gabalinos un vienmérigi izvietotas Petri platé, zem kuras novietots
plastmasas rezgis (ratinas izmérs 7x7 mm). Uz Tssakném sastopamo mikorizu daudzveidiba
noteikta, morfotip€jot saknu mikorizas. Saknu morfotipéSana veikta balstoties uz mikorizu
krasu, formu, mantijas struktliru un biezumu, ka ari argja micélija vai rizomorfu attistibu
(Agerer 1986-2006). Mikorizas morfotipu sastopamiba uz eglu Tssakném noteikta, analiz&jot

30 rezga ritinas sastopamos saknu fragmentus (uzskaite ratinas veikta péc kartas, sakot no
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rezga laba stiira). Katra riitina noteikts at$kirigus mikorizu morfotipus reprezent&joSo issaknu
skaits. Paraugu mikroskop@sanai lietots stereomikroskops Leica MZ-7.5 5 (pal. 10 x 1,25 — 10
x 4,0).

Lai noteiktu morfotipu piederibu kadai konkrétai sénu sugai, paredzéts lietot
molekularas sugu noteikSanas metodes. Lai to veiktu, no visiem morfotipiem, kas konstat&ti
uz katra eglu stadu varianta, izdalitas 3-5 atseviskas Tssaknites. Saknes ievietotas Ependorfa
traucinos un fiksétas 70% etanola skiduma. Saknu paraugi talakam DNS analiz€m uzglabati

saldétava -16° C temperatura.
10.1.2. H. annosum s.l. sugas noteikS§ana

Lai noteiktu vai stadinu kolonizgjusais Heterobasidion annosum s.I. atbilst sugai, ar ko
stadins tika infic€ts sakotng&ji, randomizeti izvelgjas 10 H.annosum s.1. tirkdlturas, kas izol&tas
no 10 dazadu stadu ripam (nolasiti konidijnesgji). Heterokariotisku H. annosum kulttiru
intersterilitates grupas noteiktas izmantojot testkultiiras. Parbaudamas kulttras parotas ar
H.annosum s.s. un H.parviporum homokariotiskiem testeriem. H.annosum tirkultiiras
gabalinu - parbaudamo izolatu - ar nosterilizétu adatu parnesa Petri platé uz sterilas iesala -
agara barotnes. Divu c¢cm attaluma no ta parnesa agara gabalinu ar H. annosum s.s. un H.
parviporum homokariotisku testkultiiru (grupas testeri iegiiti no K. Korhonena, Somija).
Piederiba intersterilitates grupai parbaudita ar trs atSkirigam testkultiram. Kultiiras inkubgja
termostata 20 °C temperatiira Cetras nedélas. Parbaudamas kulttras piederibu intersterilitates
grupai noteica péc ¢etram nedélam, noverojot testera kultiiras izmainas un demarkacijas jeb
konfrontacijas Iiniju starp abam kultiiram. Ja testeris un testéjama kulttra pieder vienai sugai,
noveérojama mic€liju saaugSana. Par to liecina ,,spradzes”, kas konstat§jamas mikroskopiski,
analiz€jot sénes miceliju, ka arT neskaidri izteikta demarkacijas linija starp abam kulttram,
kas sastav no savstarpgji savitam abu kultiru hifam. Ja testeris un test€§jama kultiira ir
savstarp€ji intersterilas, hifu spradZu veidoSanas nav novérojama un demarkacijas linija ir

izteikta un bieza (Korhonen 1978 cit. p&c Stenlid 1986).
10.1.3. Genotipu noteikSana

Lai noskaidrotu, vai no koksnes ripam iegtitie izolati pieder H. annosum genotipam, ar
kuru inficets kocins, randomizeti izvélgjas 10 H.annosum s.1. tirkiilturas, kas izolétas no 10
atSkirigu stadu ripam (nolasiti konidijnes€ji). H. annosum izolata tirkultiiras gabalinu ar

liesma nosterilize€tu adatu parnesa Petri platé uz iesala agara barotnes. P&c tam uz §is paSas
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Petri plates parnesa H. annosum izolatu, ar kuru stadins infic€ts pirms 4 ménesSiem. Paraugus
novietoja 1 - 1,5 cm attaluma no uzliktas kultiiras. Kultiiras piederibu konkrétam genotipam
noteica tris ned€lu laika, nove€rojot demarkacijas jeb konfrontacijas Iniju starp kultiiram
(Stenlid 1986).

10.2. Rezultati

Kopuma H.annosum s.l. izraisita infekcija konstatéta 830 jeb 91% kocinu no 913 ar
saknu piepi inokultajiem stadiem. H. annosum konidijnesgju attistiba netika noverota
neviena no kontroles stadiniem. Literattiras dati liecina, ka 2 gadus vecu priezu stadu bojaeja
novérota 30 - 40 dienu laika péc inokulacijas ar H. annosum (Worrall, Parmeter 1983 cit. péc
Delatour et al. 1998), bet eglém stadinu bojaeja nav raksturiga (Delatour et al. 1998). Miisu
veiktaja eksperimenta, 160 dienas ilgaja inkubacijas perioda, netika konstatéta eglu un priezu
stadinu bojaeja. Turprett Swedjemark, Stenlid (1995) veiktaja eksperimenta, péc 44 dienas
ilga inkubacijas perioda, boja gajuSo priezu skaits sastada Iidz 60% no analizetajam tris gadus
vecajam priedém, bet 4 gadus vecu eglu bojaeja noveérota 20-28% no analizéta eglu
stadmateriala. Citu autoru pé€tfjumos konstatéts, ka 8-10 gadus vecas eglés H.annosum
micélijs (ar ko stadmaterials inokul@ts), kas nespgj kolonizet dzivo koksni, trfs meénesu lidz
divu gadu laika péc inokuléSanas iznikst (Delatour et al. 1998). Patogéna izdzivoSanas
iesp&jas koksné nosaka sveku daudzums, proliferacija polifenolu parenhimas $tinas, fenolu un
terpénu koncentracija un sastavs (Karlsson, Swedjemark 2006).

Misu pétijjuma noskaidrots, ka cetras no se$am analiz€tajam Picea abies
proveniencém dzivotspgjigs H. annosum s.. micélijs konstatéts visos analiz&tajos
stadinos(100%), bet divas proveniencés infekcija konstatéta — 98,9% stadmateriala
(10.2.1.attels). Lidzigi dati iegiiti jau iepriek§ veiktos pétijumos Zviedrija, konstatéts, ka
inficgjusies 92-100% analizéto (Cetrus gadus veco P.abies) stadinu péc 6 ned€lu inkubacijas

(Swedjemark, Stenlid 1995).
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10.2.1.attels. Ar H. annosum s.l. inficéto eglu daudzums, %.

Pinus sylvestris stadinu stumbros H. annosum s.1. konidijnesgji konstatéti - no 78 lidz
97% stadu (10.2.2.attels). 22% Savienas seklu plantacijas stados netika novérota H.annosum

s.l. — micélija attistiba, kas liecina par augstakam koksnes rezistences sp&jam.
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10.2.2.attels. Ar H.annosum s.l inficéto priezu daudzums, %.

Stadmateriala, kas reprezente, Savienas s€klu plantaciju, uzskaititi 78% ar

H.annosums.s un 79% ar H. parviporum inficétu stadu. Lidzigi ari stadmaterials, kas
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reprezenteé Dravu s€klu plantaciju, uzrada salidzinosi zemu inficétibu ar vienu no analizétajam
Heterobasidion sp. sugam - H. parviporum (81%). Konstatéts, ka visas priezu proveniences
iznemot stadmaterialu, kas reprezenté Savienas s€klu plantaciju, H.annosum s.s. inficgjis

vairak stadinu ka H. parviporum (10.2.3. att&ls).
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10.2.3.attels. H. annosum un H. parviporum inficéto koku daudzums atskirigas priezu
proveniences.

10.2.1. H.annosum s.l. attistiba P.abies koksné

Stadmateriala, ko reprezenteé Suntazu s€klu plantacija ievaktas eglu seklas, H.
parviporum micélijs attistijies vidéji 9,33 ecm + 0,2 cm, savukart H. parviporum salidzinosi
1enak audzis Jekabpils mezaudzi reprezentgjosa stadmateriala, vidgji sasniedzot tikai 6,98 cm
+ 0,24 cm (10.2.1.1. attels). H.annosum s.s. vidéja micélija izplatiba vari€ja no 6,93 + 0,21 cm
(stadmaterials reprezenté Zaubes s€klu plantacijas ievakto séklu materialu) Iidz 9,02 cm +
0,26 cm (stadmaterials reprezente Remtes seklu plantaciju) (10.2.1.1. att€ls). ArT Swedjemark
un Stenlid (1995) ierikotaja eksperimenta H.annosum s.l. micélija izplatiba eglu stumbros
varigja no 6,1 lidz 9,3 cm. Minétaja eksperimenta stadi tika analizéti 1,5 menesi péc
inficéSanas ar saknu piepi. Salidzinot H.annosum s.l. micélija izplatibu stadu stumbros,
statistiski bitiski (p < 0,05) 1énak saknu piepes micélijs attistijies Zaubes un J&kabpils
izcelsmes stadmateriala (analizéta H.annosum s.I micélija vidgja izplatiba). Remtes, Ludzas
un Suntazu izcelsmes stadmateriala konstatgtas statistiski butiskas atSkiribas starp H.annosum
un H.parviporum micgélija attistibu stadu stumbros. Stadmateriala, kas reprezenté Ludzas
mezaudzi un Suntazu s€klu plantaciju, konstatéta butiski lielaka H.parviporum attistiba,

saltdzinot ar H.annosum s.s., savukart stadmateriala, kas reprezenté Remtes seklu plantaciju,
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konstatéta lénaka H. parviporum micélija attistiba, savukart H.anosum s.s. micélijs $aja

stadmateriala izplatijies straujak (10.2.1.1.attls).

Videja H.annosum s.l. micélija izplatiba eglu stumbros, cm

=

B H annosum.s.s.

B H parviporum

Micelija izplatiba, cm
ORrNWRARUOONWO

Saldus Zaube Remte Ludza Jekabpils Suntazi

Stadinu izcelsmes vieta

10.2.1.1. attels. H.annosum s.|. micélija attistiba eglu stumbros.
10.2.2. H.annosum s.l. attistiba P.sylvestris koksné

H.annosum s.s. micélija 1énaka attistiba tika noveérota Savienas s€klu plantacijas
stadmateriala 1,55 cm 0,1 cm, straujak micélijs attistijies stadmateriala, kas reprezente
Andumi?2 séklu plantaciju - 2,41 cm £0,09 cm. H. parviporum micélijs 1€ni audzis Z1eku seklu
plantacijas stadmateriala - 1,09 cm +0,06 cm, savukart augstakas veértibas konstatétas,
analiz&jot stadmaterialu, kas parstav- Ezernieku s€klu plantaciju - 1,44 cm +0,07 cm
(10.2.2.1. attéls). Literatura minéts, ka 1,5 méneSu laika saknu piepes micélijs prieZu
stumbros izplatas vidéji no 2 1idz 8 cm (Swedjemark, Stenlid 1995). Misu iegitie dati liecina,
ka parbauditajas provenienc€s mic€lija izplatiba bijusi salidzinoSi l€na. Konstatéts, ka
stadmateriala, ko reprezenté Savienas s€klu plantacija, H.annosum s.| micélijs attistas leénak,
salidzinot ar citam proveniencém (atSkiribas nav butiskas pie a = 0.05). Stadmaterials, ko
reprezenté Z1eku, Andumu un Andumu 2 priezu plantacijas ievaktais séklu materials, uzrada
statistiski butisku atSkiribu starp H.annosum un H.parviporum micglija attistibu stadinu
stumbros, H.annosum s.s. izplatijies butiski (p<0.05) augstak ka H.parviporum. Lidzigi ari
cita pétijuma pieradits, ka H.parviporum ir labak adaptgjies egles koksné (Vasiliauskas,
Stenlid 1998)

Tiek uzskatits, ka paaugstinats sveku saturs koksn&, nodroSina koka rezistenci pret

saknu piepi (Gibbs 1968), tacu miisu pétijjumos mes nenoveérojam Zlekas un Ezerniekos
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ievakta s€klu materiala stadu (ar paaugstinatu sveku saturu) rezistenci pret saknu piepi. Tomer

iesp&jams, ka 4 - 5 gadus vecos stados sveku daudzuma atskiribas vél neieziméjas.

Vidéja H.annosum s.1. micélija izplatiba priezu stumbros, cm

B H.annosum S.s.
B H parviporum

Dravas Z1ekas Saviena  Andumi Ezernieki Andumi2

N
w

3]

Micélija izplatiba, cm
=
= wu

o
w

Stadinu izcelsmes vieta

10.2.2.1.attels. H.annosum s.1 micélija attistiba prieZu stumbros.
10.2.3. Stadmateriala izcelsmes regiona ietekme uz Heterebasidion annosum s.l. attistibu

Analizgjot saknu piepes micélija attistibu dazadu proveniencu priezu un eglu stados,
netika konstatéta butiska atSkiriba (p<0.05) starp stadmateriala izcelsmes regionu un
Heterobasidion annosum s.l. micélija attistibu. Dalai stadmateriala, ko reprezenté Zaubes,
Jekabpils eglu mezaudz€s un Savienas prieZu plantacijas ievaktais seklu materials (Vidzemes
regions) novérota lénaka saknu piepes micélija attistiba. Ta ka eksperiments tika ierikots
Meza pétisanas stacijas (MPS) Kalsnavas mezu novada iesp&jams, ka min&tajas mezaudzges
ievaktais s€klu materials un stadi ir labak pielagojusies Vidzemes regionam raksturigajiem
vides apstakliem, kas ari sekmé rezistenci pret patogénajam séném. Konstatéts, ka, pieméram,
apSu rezistenci pret patogéniem ietekmé vides apstakli, jo génu, kas atbildigi par organisma
mobilizaciju aizsardzibai pret patogé€niem, darbibas inhib&Sana/aktivésana ir atkariga no citu
génu ekspresijas, ko savukart ictekmé lokalie vides apstakli (Thomas et al. 1998). Tomér

Zviedrija veikta petijuma nav konstatetas atSkiribas starp saknu piepes mic€lija augSanas
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atrumu un stadmateriala izcelsmes vietu (Swedjemark et al. 1995). Citos pétijumos tiek
uzsverts, ka galvenokart paaugstinata rezistence pret saknu piepi raksturo atseviskus kokus
vai klonus, bet nav attiecinama uz provenienci (Dimitri, Kliefoth 1980 cit. péc Delatour et al.
1998; Swedjemark et al. 1995). Zviedru zinatnieki konstat&jusi, ka vairak ka 35% no sénes
ipaSibam (Swedjemark 2001). Dazadiem eglu kloniem atskiras fenolu daudzums un sastavs,
ka arT terpénu daudzums pirms un péc stadu inokulacijas. Tas pierada, ka aizsargmehanismi ir
genctiski noteikti un tapéc var atSkirties rezistence pret saknu piepi dazadiem eglu kloniem
(Karlsson, Swedjemark 2006). Tiek uzskatits, ka liela ictekme uz micélija attistibu ir
stadmateriala augSanas atrumam. Dimitri (1980 cit. péc Delatour et al. 1998) konstatgjis, ka
micélija augSanas atrums 17 gadus vecas eglés korel€ ar koka augSanas atrumu - jo atrak aug
koks, jo augstak izplatas micélijs. Sada korelacija novérota ari 4 gadus vecos eglu stados
(Swedjemark 1995).

Misu petijuma netika konstatétas biitiskas atSkiribas (p<0.05) saknu piepes micélija
attistiba stadmateriala, kas izaudz&ts no mezaudze (Saldus, Zaube, Ludza, Jekabpils) vai seklu
plantacijas (Remtes un Suntazu eglu un visu analiz€to priezu s€klu materials) ievaktam
seklam.

Turpmakajos pétijumos nepiecieSams noskaidrot vai eglu stadmaterials, kas reprezent&
Jekabpils un Zaubes mezniecibas, saglaba savas 1paSibas ar1 peéc izstadiSanas meza platibas,
kas inficétas ar H.annosum s.1.

Izdalito mikorizas morfotipu noteik$ana tiks veikta turpmakaja darba procesa.
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10.3. Secinajumi

1. Piecus gadus vecas egles ir uznémigakas pret saknu trupes izraisitaju — saknu piepi
(inficgjusas 98,9-100% no inokulétajam eglém), salidzinot ar Cetrus gadus vecam

priedém (infekcija attistijusies 78 - 97% no analiz&tajiem priezu stadiem).

2. Saknu piepes micélijs izplatas atrak piecus gadus vecas eglés (vid€ji saknu piepes
micélija izplatiba eglu stumbros vari€ja no 6,93 Iidz 9,33 cm), salidzinot ar 4 gadus
vecam priedém (vid€ji saknu piepes micélija izplatiba priezu stumbros vari€ja no 1,09

Iidz 2,41 cm).

3. Salidzinot eglu proveniences, Jekabpils un Zaubes s€klu meznieciba ievaktais
stadmaterials uzrada butiski augstaku rezistenci pret H. annosum s.l., salidzinot ar

citam analiz€tajam proveniencém (p <0.05).

4. Salidzinot visas priezu proveniences, Savienas s€klu plantacijas stadmaterials

atzimgjams ka rezistentakais.
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11. SECINAJUMI

1. Veicot Heterobasidion annosum izplatibas monitoringu Pinus contorta

eksperimentalajos stadijumos Vidusdaugavas mezsaimnieciba (genotipu aiznemta
laukuma un skaita novertéjums) laika no 2010. Iidz 2012. gadam, konstatéts, ka
provenienci Summit Lake raksturo lielakas rezistences sp&jas pret saknu piepes
infekciju saknu kontaktu cela, salidzinot ar provenienc€m Pink Mountain un Fort

Nelson.

Klinskalnu  priedes stadijumos Vidusdaugavas mezsaimnieciba, ka ari
Ziemelkurzemes meZsaimnieciba bijusas kokaudzetavas teritorija ierikotaja P.
contorta audzg, jaturpina H. annosum infekcijas centru izplatibas monitorings, lai
novértétu biologisko un antropogéno faktoru ietekmi uz H. annosum attistibu.
Skujkoku audzes, kas ierikotas ar baribas vielam bagatas augsnés, pieméram, bijusajas
lauksaimniecibas zemés, ir Tpasi uzné€migas pret saknu piepes infekciju, tomér misu
analiz€tajos parauglaukumos, kur nav iepriek$€jas generacijas priezu celmu, saknu

piepe nav konstatéta.

Mazo dimensiju skujkoku celmi ir paklauti H. annosum bazidijsporu infekcijai.
2010./2011. gada H. annosum tika konstatéts attiecigi 19,4% analizéto eglu un 13,5%
priezu celmos. 2012. gada 6 parauglaukumos, noveértgjot 554 mazo dimensiju celmus,
Heterobasidion infekcija konstatéta 26,9% analizéto eglu un 13,6% analizéto priezu
celmu. Turpmakajos pétijumos nepiecieSams novertét H. annosum micélija attistibu
inficétajos celmos, respektivi, parbaudit vai H. annosum micélijs no mazo dimensiju

skujkoku celmiem var sasniegt blakus esoSo skujkoku saknes.

Salidzinot H. annosum auglkermenu attistibu uz trup€usam egles mezizstrades
atlieckam, konstatéts, ka 3. gada Dm meza tipa uz vienu m® koksnes ir 1zveidojusies
1197 cm? sénes auglkermenu, bet Kp meza tipa jauno, aktivi sporul&joso auglkermenu
daudzums ir samazinajies: 2012. gada konstatéti 914 cm? uz 1m* koksnes. Uz
atliekam ar mizas bojajumiem ar1 3. gada péc atlieku atstasanas meza ir konstatéts
vairak auglkermenu neka uz atliekam bez mizas bojajumiem. Lai samazinatu svaigu
celmu infic€Sanas iesp€jas ar H. annosum bazidijsporam, nav pielaujama trup&jusu,

lielu dimensiju egles cirSanas atlieku atstasana meza.
125



5. Ar saknu piepi inficéti celmi Kp meza tipa veicina H. annosum izplatibu ne tikai
saknu kontaktu cela, bet art sekméjot auglkermenu veidosanos. Tris gadus péc infic€to
koku nozageSanas saknu piepes auglkermeni konstatéti uz 31 no 40 analiz&tajiem
celmiem. Uz viena celma izveidojusos H. annosum laukums vidgji sastada 239 cm?.
Turpmakaja darba jaieriko atcelmoSanas izméginajumi ar H. annosum stipri inficétas
eglu audzes ar1 uz nosusinatam kiidras augsném, lai novertetu celmu izstrades ietekmi
uz saknu trupi izraiso$o sénpu H. annosum un Armillaria spp. sastopamibu.
NepiecieSams ar1 analizét celmu izstrades ietekmi uz augsnes ipasibam un meza

atjaunoSanas pasakumu efektivitati.
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13. PIELIKUMI
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1.1 pielikums. Zemsegas augu sastava raksturojums atcelmosanai

paredzetajas platibas

Par kerpju sugu izpéti izcirtumos, kur paredzéts veikt celmu

rausanu.

Apsekoti 5 nogabali: 2 iecirkni Vidzemes regiona un 3 iecirkni Kurzemé. Katra
iecirkni izdaliti 2 parauglaukumi — viens parauglaukums kontrolei, bet otrs kur tiks
veikta celmu rausana. Sadi p&tijumi nozimigi, jo tas laus izsekot ka notiek vegetacijas
izmainas, tai skaita ar1 kerpju.

Vidzeme apsckoti 2 iecirkni.

Ogre: Vidusdaugavas mezsaimnieciba, Ogres iecirknis 360. kv., 9. nog.
(platiba 3.3 ha). kur veikts izcirtums pirms vairakiem gadiem.

1. parauglaukums. Saja izcirtuma jau saaugu$i jauni kriimini un daudz
lakstaugu sugu. Celmi lielako dalu ir ieaugusi un apenoti. Augsnes k&rpju nav, vienigi
uz celmiem, kuriem vél nav atdalijusies miza ir atrodami kérpji. Celmu konsistence ir
cieta, nav sakusi tridét. Lidz ar to uz celmiem kérpju maz. Saja parauglaukuma
atrodam k&rpjus, kas aug uz celmiem, kuriem v&l miza nav atdalijusies. Tie ir visplasak
sastopamie kérpji —Cladonia fimbriata, CI. digitata, Cl. chlorophaea, Cl. coniocraea
un vietam nepilnigi pazistamie k&rpji — Lepraria incana

2. parauglaukums atrodas kadus 100 m no ieprieksgja aiz meza nelielas
audzes. Tapat ar1 Sis parauglaukums arT aizaudzis ar lakstaugiem. Ke&rpji sastopami
maz, galvenokart uz celmiem, kuriem vél miza nav atdalijusies. Tas ir saméra vaji
attistitas — Cladonia fimbriata, C. chlorophaea, C. digitata, C. coniocraea un Lepraria

incana.

Nitaure: Rietumvidzemes meZsaimnieciba, Véru iecirknis, 58. kv. 34 nog. (platiba

2.8 ha)

1. parauglaukums atrodas nogazg, tapat aizaudzis ar krimiem un lakstaugiem.

Vietam celmi mazak ieaugusi, kuriem vél saglabajusies miza, uz kuras redzam ari kérpjus,

vaji attistiti. Te galvenokart dominé kladonijas — Cladonia digitata, C. fimbriata, C.

chlorophaea, C. conoiocraea, atseviski eksemplari Vulpicida pinastri un nepilnigi pazistamais

keérpis Lepraria incana.
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2. parauglaukums tapat aizaudzis ar krimiem un graudzalém, vietam ir nelieli atklati
laukumini, kur vairak izgaismoti un mazak no€noti. Augsnes keérpju Sajos parauglaukumos
neatradam, jo parak aizaugusi. Saja parauglaukuma tapat ka iepriek3gja sastopamas tas pasas

sugas. Saja parauglaukuma uz daZiem celmiem labi attistfjusies Cladonia digitata.

Kurzeme apsekojam 3 iecirknus:

Jaunpils: Zemgales mezZsaimnieciba, Kandavas iecirknis 326. kv.7. un 8. nog.
(platiba 1.4 un 1.8 ha) atrodas meza ieloka, pie kam S§is nogabals raksturojas ar bagatigu
lakstaugu audzi, acimredzot augsne ir loti labvéligi to augSanai.

1. un 2. parauglaukumi sakara ar bagatigu lakstaugu vegetaciju, kérpju loti maz.
Augsnes kérpju nav, atrodami vienigi uz celmiem, vaji attistitas kladonijas — Cladonia

digitata, C. chlorophaea, C. coniocraea, C. fimbriata un &ncietiga suga Lepraria incana.

Dursupe: Ziemelkurzemes mezsaimnieciba, Meérsraga iecirknis 437. kv., 8. nog.
(platiba 0.7 ha).

1.parauglaukums atrodas lidzena vieta, mazak aizaudzis, vairak atgadina purvaju,
jo mitraks, specigak attistijusies siinu sega. Celmi vairak atklati, nav no€noti, vajadz&tu
but labveliga vide k&rpju augSanai. Tomér k&rpju saméra maz, sastopam kladonijas —
Cladonia digitata, C. coniocraea, C. fimbriata, C. chlorophaea un Lepraria incana.

2. parauglaukuma vérojamas tas pasas sugas, kas ieprieksgja parauglaukuma. Saja
parauglaukuma uz satridéjosa celma, bez jau minétam suga atradam Cladonia cenotea,

kas raksturiga Sadai augtenei.

Stende: Ziemelkurzemes mezsaimnieciba, Vanemas iecirknis, 188. kv. 9. nog.
(platiba 2 ha).
Izcirtums atrodas dzili meza ieloka, maz aizaudzis, celmi un kritalas vairak
izgaismotas, vairak iesp€ju kerpju augSanai.
1. parauglaukuma domingjosas sugas ir Cladonia chlorophaea. C. coniocraea, C.
digitata, C. fimbriata, Lepraria incana.
2. parauglaukuma tapat ka 1. parauglaukuma sastopamas tas paSas sugas. Saja
parauglaukuma atrodam arT kritalas, kas bagatigi noaugusas ar Cladonia coniocraea

un Cladonia fimbriata.
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Secinajumi

Apsekotas teritorijas saméra nabadzigas ar kérpjiem. Tajas esam konstat&jusi 8
kérpju sugas — 6 kladoniju sugas, 1 nepilnigi pazistamo kérpju sugu Lepraria incana un 1
Vulpicida pinastri. Tas raksturigas koku stumbru pamatdalai, var augt ari uz celmiem un
citam vertikalam virsmam. Jaatzimé, ka katrai k&rpju sugai ir savas ekologiskas prasibas.
Dazas vairak piemerojusas augt uz koku stumbru pamatdalas, citas uz koku stumbriem vai to
vainaga dala. Izcertot kokus uz celmiem saglabajas sugas, kas raksturigas koku pamatdalai.
Izmainoties videi, apgaismojumam, mitruma apstakliem, mainas ar1 k&€rpju sugu sastavs. Uz
celmiem k&rpju maz, jo no celmiem noloboties mizai ar1 k&rpji aiziet boja. Celmi p&c koku
nocirSanas ir cietas konsistences, kérpji nesp&j ieaugt. Talakaja gaita celmu pakapeniskai
tridésanai, koksne kliis vairak piemé&rota kérpju augSanai. Paradisies citas k&rpju sugas.
Celmu konsistence tuvosies kritalu konsistencei. Talakajos pétijumos vares konstatét, kuras
sugas no konstatStajam saglabasies un kadas paradisies no jauna. Sajos parauglaukumos
mainisies vegetacija lidz ar to mainisies arT k€rpju sugu sastavs. 1. tabula redzama sugu

sastopamiba pétitajos nogabalos.

1. tabula
Konstatéto kérpju sugu saraksts pétitajos parauglaukumos
Suga sle (2222|883
ey o = = o Q S =] =} o
8|8 |2 |25 |5 |8 ¢ |2 ¢
Zz |z |8 |S |a |6 |? |®
Cladonia botrytes +
Cladonia cenotea +
Cladonia chlorophaea + +
Cladonia coniocraea + + + + + + + + + +
Cladonia digitata + + + + + + + + +
Cladonia fimbriata + + + + + + + + + +
Lepraria incana + + + + + + + + + +
Vulpicida pinastri +

Ka redzams no tabulas 1, visos parauglaukumos sastopamas galvenokart visbiezak
sastopamas kladoniju sugas — Cladonia coniocraea, C. digitata, C. fimbriata un Lepraria
incana. Reti konstatétas Cladonia botrytes un Vulpicida pinastri.

Apkart izcirtumiem uz kokiem ir daudz epifitisko k&rpju sugu — Hypogymnia
physodes, Platismatia glauca, Parmelia sulcata, Pertusaria amara, Lecidella elaeochroma,

Lecanora un Usnea ginSu sugas.
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1.2. pielikums. Pétijjumu metodikas aprobacija par celmu

izvakSanas nozimi bezmugurkaulniekiem

VAS LATVIJAS VALSTS MEZI

Pétijumu metodikas aprobacija
par celmu izvakSanas nozimi
bezmugurkaulniekiem

Autors: Prof. Arvids BarSevskis
Daugavpils Universitates

Sistematiskas biologijas instittts

Vienibas iela 13, Daugavpils, LV-5401
arvids.barsevskis@du.lv

Daugavpils
2012
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levads

Viens no misdienu mezsaimniecibas izaicinajumiem ir maksimali efektiva un pilniga
koksnes resursu izmantoSana cirsmas. Zari, celmi, miza agrakos gados netika pilniba
izmantoti. P&€d€jos gadu desmitos pasaulé aizvien intensivak cilvéki sak izmantot tadu
koksnes resursu ka celmus, kas agrak cirsmas palika dabiskai triidéSanai. Celmu izmantoS$ana
ir aktuala bioenergétika. Iegitie produkti palidz aizvietot fosilo kurinamo, tad&jadi veicinot
CO2 izmeSu samazinaSanu. Vienlaicigi ir saméra maz pétijumu par to, ka celmu iznemsana
ietekmé meza biologisko daudzveidibu, meZzu augsnes, vielu dabiskas aprites procesus un
turpmako meza produktivitati. ArT Latvijas apstaklos 11dz §im $adi p&tijumi nav veikti.

Pétijjuma merkis: aprobét metodiku petijumiem par celmu iznemsSanas ietekmi uz
bezmugurkaulnieku faunu.

Darba uzdevumi:

1. Apkopot un analizét pieejamos Latvijas un citu valstu zinatniskaja literatira datus
(publikacijas, projektu materialus u.c.) par celmu un to izmantoSanas (izvaksanas)
nozimi bezmugurkaulniekiem: p&tijumu metodes, rezultatus, diskusijas, secinajumus,
rekomendacijas, apkopoto un analiz&to datu avotu sarakstu un citu mérka sasniegSanai
nozimigo informaciju.

2. Aprobét lauka pétijumu metodes par ar eglu celmiem saistitajam bezmugurkaulnieku
(galvenokart — vabolu, daudzkaju) sugdm vai sugu grupam atkariba no celmu
diametra. Aprobaciju veikt viena no izvéletajiem parauglaukumiem, izliekot vismaz 2
Malézes lamatas, vismaz 6 barjerslazdus un vismaz 10 augsnes lamatas, lamatu
ekspozicijai paredzot ne mazak ka 40 diennaktis.

3. Laboratorijas apstaklos veikt ievakta materiala apstradi (sugu vai sugu grupu
noteikSanu, skaitiSanu).

4. Sagatavot atskaiti taja ietverot informaciju par:

a. pétijuma izmantoto metodiku (lamatu veidi, skaits, eksponéSanas vieta, laiks
u.c.);

b. iegitajiem rezultatiem (datu tabulas ar sugu vai sugu grupu un eksemplaru
skaita sadalfjumu pa lamatu veidiem, celmu diametriem u.c.);

c. diskusiju (analizi) par iegiitajiem rezultatiem;
d. secingjumiem;

e. turpmako pétijjumu meérkiem, uzdevumiem, detaliz€tu metodiku (ietverot
nepiecieSamo materialu veidus un daudzumu).
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Literaturas apskats

Pedgjos gados zinatnieki lielu uzmanibu pievers celmu izmantoSanai tautsaimnieciba
un tas ietekmes uz meza biologisko daudzveidibu p&tijumiem. Seviski aktivi §1 probléma tiek
pétita Skandinavijas valstis un Kanada, taCu ir zinatniskas publikacijas arl par citiem
regioniem: Centraleiropu, Lielbritaniju u.c. Galvena uzmaniba tiek pievérsta celmu lomas
noskaidro$anai meza biologiskas daudzveidibas uzturéSana ilgtermina. Lielaka dala p&tijumu
lidz Sim ir veltitas celmos dzivojosajam saproksilofitajam vabolem, kas ka modelgrupa ir
vieglak izmantojamas pétfjumu veikSana. Mazak rakstu pagaidam ir par celmu iznemsSanas
ietekmi uz meza biodaudzveidibu, augsni un meza turpmako produktivitati. Visus petijumus
par celmu nozimi biodaudzveidibas uzturé€Sana nosaciti var iedalit Cetras grupas: 1) raksti,
kuros tiek petita bezmugurkaulnieku daudzveidiba un saproksilofito kukainu sabiedribas
dazados celmos (atkariba no koka sugas, celma diametra, augstuma un vecuma); 2) raksti par
celmu nozimi mezsaimniecibai kaitigu sugu attistiba un talaka izplatiba mezaudzes; 3) raksti
par celmu izmantoSanas ietekmi uz meza biodaudzveidibu, par to izmantoSanas veidiem; 4)
raksti par celmu iznemsanasietekmi uz koku (seviski — eglu) saknu slimibam.

Walmsley J.D., Godbold D.L. (2010) sniedz apskatu par celmu iznpemsSanas
bioenergétikas vajadzibam ietekmi uz vidi. Autori norada, ka celmu izvaksSanai bioenergétikas
vajadzibam ir liela praktiska nozime un daudzas priekSrocibas. Pirmkart, ta ir koksnes
kurinama raZoSana, kas aizstaj fosilo kurinamo un mazina oglekla izmeSus. Otrkart, tie ir
papildus ieneémumi mezsaimniekiem. ArT izcirtumi klust vairak sakartoti, vieglak apstadami ar
jaunu meZzu. TreSkart, mazina dazadu sénu izraisitu koku slimibu izplatiSanos (tai skaita
Heterobasidion). Tomér, ir pietickami daudz pieradijumu, ka gadijumos, ja celmu iznemsana
notiek nekontroléti un neieveérojot pietiekamus piesardzibas pasakumus, ta var nodarit videi
neatgriezenisku negativu ietekmi. Negativas sekas celmu izpemsSanai ir organisko vielu
mazinasanas meza augsnés, iesp&jama erozija un augsnes sablivéSanas, izmainas dabiskajos
vielu aprites procesos, baribas elementu mazinasanas augsng, tas produktivitates
pazeminaSanas, nezinama ietekme uz meza turpmako produktivitati, mezam neraksturigu,
biezi invazivu sugu ienakSana biotopos, kas var veicinat herbicidu izmantoSanu un visbeidzot
— samazina meza biologisko daudzveidibu, Tpasi — stinu, k€rpju, sénu un bezmugurkaulnieku
sugam. Lai mazinatu celmu iznemsSanas negativo ietekmi, autori ierosina uzkrat un izplatit
labako pieredzi. Lidz$ingjie petijumi vairak veikti saistiba ar celmu iznemsSanas ietekmi uz
koku saknu slimibam un meza biologisko daudzveidibu. Daudz mazak ir pétijumu par celmu
iznemSanas ietekmi uz augsnes sastavu un turpmako meza produktivitati.

Hjéaltén J., Stenbacka F., Andersson J. (2010) p&tijuma galvenais mérkis bija noteikt
dazada augstuma celmu nozimi meza biologiskaja daudzveidiba, saistiba ar celmu iznemsanu
no meza ekosisttmam. Petijumi tika veikti 10 izcirtumos Zviedrijas ziemelos, kur
saproksilofitas vaboles tika pétitas pie zemiemcelmiem, augstiem celmiem un pie vertikali
stavosiem nokalusu koku stumbeniem. Materials tika ievakts ar specialam ,,izskreju” lamatam
(emergence traps) (skat. 1. — 2. att.), kopa 929 ipatni no 120 sugam. Autori, konstaté, ka zemo
celmu iznemSana biutiski ietekmé meza saproksilofito vabolu biodaudzveidibu un ka
nepiecieSams iztradat kompensgjoSos mehanismus, kas mazinatu ietekmi.
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2.att.,,Izskreju” lamatas (emergence trap) (péc http://bugdorm.megaview.com.tw/soil-
emergence-trap-white-96x26-mesh-60x60x60-cm-pack-of-4-p-125.html)

Zviedru meza entomologi Victorsson J.D., Jonsell M., (2012) analiz€ eglu celmu
iznemsSanas ietekmi uz saproksilofito vabolu biologisko daudzveidibu Zviedrijas cirsmas. Vini
norada, ka celmu ieguve bioenergétikas vajadzibam ir jana meZsaimniecibas aktivitate, kas
maz pétita, tapec ir svarigi izprast svarigakas likumsakaribas un sekas, kas saistitas ar tas
ietekmi uz meza biodaudzveidibu. Saproksilofitiskas vaboles ir saistitas ar miruSu koksni.
Samazinoties koksnes pieejamibai ekosistéma, mazinasies tas pieejamiba sugam. P&tijumi
tika veikti 3 gadus vecos izcirtumos, kuros apméram 25% celmu tika saglabati. Katra
izcirtuma paraugi tika savakti no 10 eglu celmiem, kuriem veikta mizu sijasana. Kopa ievakti
6959 1patni no 46 sugam. Autori konstatgja, ka celmu iznemsSana atstaja negativu ietekmi uz
plésigajam un micetofagajam vabolém. To skaits samazinajas. Petijumi paradija, ka
IidzSinéjie ieteikumi cirsmas atstat 15 — 25% celmu ir nepietiekami, lai nodrosSinatu
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vabolu biodaudzveidibas saglabasanos. Turpmakajos pétijjumos janoskaidro, cik daudz
celmu ir jaatstaj cirsmas, lai tic nenodaritu kaitéjumu biologiskajai daudzveidibai.

Agrak vairaki zinatnieki uzsvéra, ka veicot celmu izvaksSanu, tos svarigi saglabat
cirsmu mitrajos nogabalos. Tacu iesp&jams, ka vabolu fauna var atskirties celmos, kas atrodas
mitros un sausos biotopos. Tapéc zviedru zinatniece Ols C. (2011) savam pétnieciskajam
projektam izvirzija hipotézi, ka vabolu fauna var atskirties no celmiem, kas atrodas sausas un
mitras vietas. Tika izmantoti bérza un egles celmi. Katrs paraugs tika ievietotas audz€Sanas
kast€ uz divi ménesi. Kopa pétijuma tika ievakti 17065 vabolu 1patni, kas piedergja pie 114
sugam. P&tijumi pieradija, ka lielaka sugu daudzveidiba ir bérzu celmos neatkarigi no biotopa
mitruma pakapes. Eglu celmos zemaka daudzveidiba bija mitras vietas. No celmiem tika
ievaktas gan saproksilofitas sugas, gan tadas, ko neuzskata par saproksilofitam. Tas tikai
parada celmu nozimi vabolu biologiskas daudzveidibas nodrosinasana.

Lidzigu pétijumu ar [idzZigdm metodému veica Ols C., Victorsson J., Jonsell M. (2012)
un apstiprinaja ieprieks izteikto apgalvojumu, ka sausas vietas celmos ir lielaka kukainu sugu
daudzveidiba neka mitras vietas esoSos. To svarigi nemt vera, planojot celmu iznemsanu, jo
mitras vietas to neiesaka darit tapéc, ka augsnei tiek nodarits lielaks kaitejums, neka iznemot
celmus sausas vietas, tacu biodaudzveidibai lielaks kait&jums tiek nodarits sausas vietas.

Jonsell, M. & Hansson, J. (2011) pétija vabolu biodaudzveidibu dazada vecuma
celmos un balkos. Tika izveléti 1 un 5 gadus veci celmi un balki, kuriem tika nonemta miza
un ta tika izsijata. Petfjuma tika izmatoti gan skujkoki (egles, priedes) gan lapu koki (berzi,
apses). Kopuma tika ievakti 3348 vabolu 1patni, kas piedergja pie 124 sugam. Sugu skaits
celmos un uz sausiem stumbriem bija diezgan lidzigs skujkokiem, tau vairak atSkiras
lapkokiem. Autori rosina tonemt véra planojot celmu iznemsanas darbus.

Runajot par celmu iznemsSanu bioenergétikas vajadzibam, Jonsell M. (2008) akcentg,
ka ne tikai liela izm&ra celmiem, bet arTt maza izméra (10 cm @) ir nozime daudz sugu attistiba,
taCu par to nav pietickami daudz pétijumu. Vinaprat, ar1 to ir janem véra, planojot celmu
iznemsSanas darbus.

Brin A., Bouget Ch., Valladares L., Brustel H. (2012) sava pétijuma par celmu nozimi
meza biologiskas daudzveidibas uzturé$ana uzdod jautajumu: ,,Vai celmi ir nozimigi
saproksilofito vabolu aizsardziba apsaimniekotos meZos?” un paSi ar pétjjumu rezultatiem
atbild uz So jautajumu apstiprino$i. Apsaimniekotos meZos parasti celmu ir daudz un tapéc ir
logiska interese par to izmantoSanu bioenergétika, taCu zinasanu limenis par ar tiem
saistitajam saproksilofito organismu asociacijam pagaidam ir nepilnigs. Peétfjuma tika
izmantotas izskr&ju lamatas. P&€tijumu veica uz ozolu un priezu liela diametra (virs 20 cm)
celmiem un sausiem kokiem. Pe&tijjumi apstiprindja, ka celmos ir daudz lielaka sugu
daudzveidiba neka sausos stumbros. Celmu masveida iznpems$anas gadijumos tas ir liels risks
daudzam saproksilofitajam sugam, kuru populacijas var tikt nopietni apdraudétas.

Nobazijusies par celmu iznemsanas apjomu palielinasanos ir ar1 Persson T., Lenoir L.,
Vegerfors B. (2012), kuri pétija dazadus posmkajus, kas sastopami celmos. Ari vini norada,
ka pedgjos gados palielinas celmu iznemsana bioenergetikas vajadzibam un ka joprojam ir
nepietickams zinaSanu Ilimenis par celmu iznemsSanas ietekmi uz meza biologisko
daudzveidibu, 1pasi — saproksilofitajam sugam. P&tjjuma ipaSa uzmaniba pievérsta nevabolu
posmkajiem, kas daudzi cie$i saistiti ar atmiruSu koksni, tacu ir pétiti daudz mazak neka
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vaboles. P&tijumam tika izvél&ti priezu un eglu celmi. Tika pielietots termoeklektoram (skat.
3. att.) Iidzigas lamatas (Tullgren funnels) (skat. 4. att.).

Light bulb

Funnel

Leaf litter

Mesh

Funnel

Collecting pot

3. att. Termoeklektora shéma. (p&c amentsoc.org)

4. att.  Tullgren  funnels lamatu  veidi  (péc  burkard.co.uk  un
http://soilbugs.massey.ac.nz/collection_berlese.php).

Tullgren funnels lamatu veidi ir &rti izmantojami materiala izdaliSanai no
sasmalcinatas mizas, augsnes vai zemsedzes. Tas ir daudz precizakas par logu lamatam, kuras
iemaldas daudzas nejausas sugas. Persson T., Lenoir L., Vegerfors B. (2012) sava pétijjuma
konstat&ja 56 nevabolu sugas. Netika konstatéta butiska at$kiriba starp priezu un eglu celmos
mitoSajam sugam. Izanalizgjot visus substratus, visvairak bija daudzkaji (Diplopoda) (29%),
vaboles (Coleoptera) (20%) un divsparnu (Diptera) kapuri (17%). Salidzinot substratus, piem.
daudzkaju vislielaka daudzveidiba bija miza (98%). No daudzkajiem miza un koksné
visparastaka bija Proteroiulus fuscus. Sesam sugam tika pieradita skaidra saistiba ar celmu
koksni. Dazas augsné dzivojoSas sugas ar1 iesp&jams, kada no attistibas stadijam ir saistitas ar
celmiem. Tas visas var€tu tikt apdraud@tas, masveida izvacot celmus.
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Lai izprastu celmu nozimi meza biologiskaja daudzveidiba, ir svarigi saprast, ka
veidojas sugu asociacijas, kas apdzivo sausu un triidosu koksni. Hedgren P.O. (2007) ir pétijis
tas vabolu (Coleoptera) un parazitisko plévjsparnu (Hymenoptera) sugas, kas atlido pirmas uz
augstiem eglu celmiem to agrinas stadijas, pirmaja gada péc koka nocirSanas. Parastie zemie
celmi tika salidzinati ar 4 m augstiem cilvéka veidotiem celmiem. Vairums taksonu tika
konstateti gan augstos, gan zemos celmos. Augstajos celmos bija daudz vairak parazitisko
plévjsparnu, no kuram 3 sugas tika konstatetas tikai augstajos celmos.Uz augstajiem celmiem
tika konstatétas daudzas sugas, kas ir arl mizgrauzu un citu meza kaiteklu dabiskie
ienaidnieki. Arf Sis pétijums apstiprinaja celmu nozimi meza biodaudzveidibas saglabasana.

Lidzigus pétijumus ar mehaniski veidotiem egles augstajiem celmiem veica ar1 Wikars
L.-O. Sahlin E., Ranius Th. (2005). P&tijums ir seviSki nozimigs ar to, ka materiala iegtiSanai
no sausas koksnes tika izmantotas tris metodes: koka mizu sijasana, izskr&u lamatas
(emergence traps) (skat. 1.-2. att.) un logu lamatas jeb barjerslazdi (Windows traps) (skat. 5.

att.).
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5.att. Logu lamatas
(p&c http://www.ilmb.gov.bc.ca/risc/pubs/tebiodiv/terranth/arthml20-2-03.htm)
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6. att. Logu lamatas (Windows traps)
(p&c http://www.ifm.liu.se/biology/ecology/conservation_ecology/jansson/)

P&ttjumus par celmu nozimi biologiskaja daudzveidiba ir veikusi daudzi zinatnieki:

Abrahamsson M., Lindbladth M. (2006); Abrahamsson M., Lindbladh M., Rénnberg
J. (2008); Ehnstrom B. (2001); Fossest K.O., Sverdrup-Thygeson A. (2009) un daudzi citi.
Publicéto rakstu kopsavilkumi ir apkopoti 1. Pielikuma, tapéc detalizéti Literattiras apskata
netiks analiz€ti, jo kopuma satur lidzigas atzinas. Lielaka dala p&tijumu veikti Zviedrija un
citas Skandinavijas valstis. Galvenas metodes, kas izmantotas pétijumos ir logu lamatas
(Windows traps), ‘izskreju” lamatas (emergence traps) un sieti vai termoeklektori (Tullgren
funnels). Diemzé&l, publikacijas nav vienotas lamatu izmantoSanas metodikas. Dazadi autori ir
izmantojusi dazadu lamatu skaitu un dazadu izvéléto celmu skaitu. Eksponé&Sanas laiks dazads
—no dazam dienam lidz vairakiem méneSiem. Ar1 ievakto vabolu un citu bezmugurkaulnieku
skaits petfjumos atskirigs, svarstas no daziem simtiem Ipatnu Iidz vairak neka 17 000 1patnu.

Internetd ir atrodamas ar1 zinatniskas konferences tezes, kas veltita celmu
izmantoSanas bioenergétika ietekmes uz biologisko daudzveidibu pétijumiem. DiemZzél,
interneta ievietotas tézes ir nepilnigas un nesatur konferences nosaukumu un citus datus, tacu
tas satur vertigu informaciju par zinatnieku atzinam S$aja jautajuma. Fails ar t€z€m nav
atseviski analiz€ts literatliras apskata, bet pievienots ka $is atskaites 2. Pielikums.
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Materials un metodes

Petijums tika veikts 2012. gada augusta un septembri cirsma netalu no Ogresgala
Ogres iecirknis, Daugavas MS. Cirsma tika ierikota 2011. G. P&tjjuma objekta kadastra Nr.
74800060236.

Parauglaukuma tika izveidoti divi mikroparauglaukumi, kuros tika izvietotas 2
Malézes lamatas, 6 logu lamatas (barjerslazdi) un 10 augsnes lamatas. Lamatas daba tika
eksponétas 60 diennaktis.

Kopa visu veidu lamatas tika ievakti 632 vabolu ipatnis, kas pieder pie 86 sugam. 66
patni palika nenoteikti lidz sugas vai gints [imenim.

7.-10. Att. Logu lamatas pirmaja parauglaukuma cirsma pie Ogresgala, 2012. g.
augusts (A.BarSevskis foto)

Logu lamatas, jeb barjerslazdi (Windows traps)

Pétijuma tika izmantotas paSizgatavotas logu lamatas, kas sastav no 50 x 60 cm lielas
caurspidiga organiska stikla plaksnes un plastmasas 60 cm garas vannites, kas kustigi
nostiprinata zem organiska stikla plaksnes. Plastmasa vannité tika iepildits tosols, kas tika
izmantots ka konservants iekrituSo kukainu fiksacijai. Ka konservantu var izmantot art 4,5%
etikskabes Skidumu. Tacu tas palielina meza méslvabolu iekriSanas gadijumu skaitu lamatas,
jo tas reaggjot uz skabes smaku, dazreiz to uztver ka skabstosu baribas vielu.
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Lamatas tika izvietotas maksimali tuvu celmam un augsnei starp diviem vertikaliem
augsné iedzitiem mietiem. Lamatu izvietoSanai pie celma ir svarigi nemt vera to, ka organiska
stikla barjerai péc iesp&jas lielaka posma un péc iesp€jas ciesak japiegul celmam. Lamatu
izvietoSanai atkariba no debess puses nav nozimes, jo lielaka dala saproksilofito kukainu
aktivas ir naktl un lidinas gar celmu. Lamatu plaksnes izméri var biit ari savadaki, jo
petijumos izmanto dazadu izméru lieluma plaksnes. Tap&c metodika svarigi noradit plaksnes
izmerus. Izvietojot lamatas pie celma, jaskatas, lai tas neatrastos uz zemes, jo tad tajas
palielinasies ierapojuso skrejvabolu skaits.

Misu gadijuma lamatas tika izmantotas ar horizontalu (platums lielaks par augstumu)
organiska stikla barjeru, jo celmi bija salidzinosi zemi. Pie augstakiem celmiem, kas parsniedz
lamatu barjeras augstumu labak izmantot vertikali izvietotu plaksni (augstums lielaks par
platumu).

Darbibas princips ir vienkarSs. Kukaini lido gar celmu ietriecas organiska stikla
barjera un iekrit vannite. Lamatam ir vairakas modifikacijas. VanniSu vieta biezi izmanto
plastikata savacgjpiltuvi ar gala piestiprinatu savacgjtrauku. Ari barjeras var bt vairakas, kas
biezi ir izvietotas Krusteniski.

Materiala iznpemsana no lamatam tika veikta reizi divas nedgelas.

P&étamaja teritorija tika izveidoti 2 mikroparauglaukumi, kur katra tika izvietotas 3
logu lamatas.

11.-14. att. Logu lamatas otraja parauglaukuma cirsma pie Ogresgala, 2012. g. augusts
(A.Barsevskis foto)
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15. att. Mal@zes lamatas (Malayse trap) (A.BarSevskis foto)

Malezes lamatas (Malayse traps)

Malézes lamatas tiek izmantotas lidojoSu un rapojosSu kukainu (galvenokart siku)
ievakSanai. Tas izvietojamas mezmalas, pie meza kvartalstigdm u.c., jo lamatu darbibas
efektivitate ir lielaka, kur ir regularas v&ja pliismas, kas lidojoSus sikos kukainus sanes pie
lamatu barjersienam. Darbibas princips I1dzigs ka logu lamatam. P&c izskata Mal@zes lamatas
atgadina telti, kurai smalka auduma sienas nostiprinatas T-veidigi. Auduma jumts
piltuvveidigi saSaurinas uz augsu un gala pariet uz leju noliekta kukainu savacgjkanala, kura
gala ir piestiprinats savacgjtrauks ar kukainus konservgjosu vielu. Miisu gadijuma pétijumos
ka konservants tika izmantots tosols. Malézes lamatas kopuma ir standartiz€tas un
nopérkamas pie entomologiska aprikojuma dileriem.

Malézes lamatas izmantojamas cirsmas lidojoSu galvenokart siko kukainu (vabolu,
divsparnu, kamieliSu u.c.) petijumiem. Ta ka lamatu virsma salidzinosi liela, tajas ielido
daudzas nejausas sugas, kas dzivo turpat augsné vai biotopa caurlido.

Ta ka lamatas ir saméra lielas un no talienes viegli pamanamas, meza apmekletaji
neapsargatas teritorijas tam biezi nodara postijumus. Tanotika ar Malézes lamatam arT miisu
pétijuma un abas lamatas no parauglaukuma tika panemtas jau otraja petijjumu nedéla.

Turpmakiem pétijjumiem saistiba ar celmu bezmugurkaulnieku biodaudzveidibas

petijumiem Mal€zes lamatas actm redzot nav lietderigi izmatot. Tas nepiecieSams aizstat ar
»izskreju” lamatam (emergence traps).
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Augsnes lamatas (Barber traps, pitfall traps)

Augsnes lamatas tiek izmantotas pa augsni vai koksni skrieno$u kukainu ievaksanai.
To izgatavoSana ir loti vienkarSa. Ka lamatas izmanto parasti augsné ieraktas vienreiz€jas
plastmasas glazites, kuras 11dz pusei piepilda ar konservéjosu skidrumu (tosolu vai etikskabes
Skidrumu (~4,5%)). No virspuses augsnes lamatas uzmanigi parklaj ar sausas koku mizas
gabalu, lai noverstu lamatu pieliSanu un pasargatu tas no putniem.

Masu pétijuma augsnes lamatas tika izvietotas cie$a tuvuma gar celmu. To efektivitate
bija acimredzama, ievacot galvenokart daudzkaju sugas. Lamatu izvietojumam gar celmu nav
nozimes no to atraSanas debespusém u.c. abiotiskajiem faktoriem. Galvena pazime — lamatam
jabit ieraktam precizi viena limeni ar zemi. Gadijuma, ja starp lamatu un zemes virsmu
veidojas nosacits slieksnis, to efektivitate butiski mazinas, jo gan sikakas skrejvaboles, gan
daudzkaji parvietojas gar ierakto glaziti un iek$a krit daudz mazak. To obligati janem véra
ierokot augsnes lamatas.

Misu pétjjuma tika izmantotas desmit augsnes lamatas, pa piecam katra
mikroparauglaukuma.

16. Att. Augsnes lamatas cirsma pie Ogresgala, 2012. g. augusts (A.BarSevskis foto)

Laboratorijas pétijumu metodes

Parauglaukuma ievaktais materials tika uzglabats plastmasas maisinos, sagrupéts
atseviSki pa lamatu tipiem. Lidz materiala apstradei laboratorija, maisini ar vabolém tika
uzglabati saldéjamaja kamera.

Laboratorija viss materials tika atkausets un no ta tika atlasitas modelgrupas: vaboles,
daudzkaji, laupitajmusas un kamieliSi. Izmantojot stereomikroskopu Zeiss Stemi 2000, visi
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ievaktie Tpatni tika noteikti un uzskaititi. Vabolu atlasiSana un grup@sana asist€ja DU studiju
programmas biologija 1. kursa studente Liva Legzdina, kas izstradas bakalaura darbu par
teému ,,Ar eglu celmiem saistito vabolu (Coleoptera) sugu biologiska daudzveidiba”. Atseviski
vabolu eksemplari tika montéti un pievienoti DU SBI vabolu kolekcijai. Pargjais materials
novietots uz vates matraciSiem un nodots glabasanai DU SBI kolekcijas fondos.

17. att. Stereomikroskops mikroskops Zeiss Stemi 2000
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l.tabula. Petijuma konstateto taksonu saraksts sadalijuma pa materiala ievakSanas
veidiem

COLEOPT
ERA

Dytiscidae

1. Hydroporus palustris 1 1

2. llybius 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 1 1

tetracolum
8. Agonum 6 3 1 1
sexpunctatus 0
9. Poecilus coereleus 3 3
10. Pterostichus niger 4 1 4
3 4
11. Pterostichus minor 2 2
12. Pterostichus 1 1
rhaeticus
13. Calathus 6 6
melanocephalus
14. Calathus 7 7
micropterus
15. Anisodactylus 1 1
binotatus

16. Acupalpus dorsalis 1 1

Cholevidae
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17. Sciodrepoides 2
watsoni
18. Apocatops nigritus 1
Silphidae
19. Thanatiphilus 4
sinuatus
20. Oiceoptoma 1
thoracica
21. Nicrophorus 2
vespilloides
Staphylini
dae
22. Xantoholinus 1
tricolor
23. Ontholestes murinus 3
24, Lordithon lunulatus 1
25. Aleochara curtula 1
Staphylinidae not 1
det.
Geotrupid
ae
26. Anoplotrupes 5
stercorosus
Elateridae
217. Agrypnus murinus 1
28. Prosternon 2
tesselatum
29. Melanotus villosus 1
30. Dalopius marginalis 1
31. Adrastus pallens 3
Trogossitid
ae
32. Ostoma ferruginea 3
Dasytidae
33. Dasytes niger 1
Nitidulidae
34. Meligethes aeneus 9
35. Meligethes 1
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viridescens

36. Cychramus luteus
37. Cychramus
variegatus
38. Glyschrochilus
quadripunctatus
Monotomi
dae
39. Rhizophagus
ferrugineus
Silvanidae
40. Silvanus bidentatus
Cryptopha
gidae
41. Cryptophagus sp.
42, Atomaria fuscata
43. Atomaria sp.
Erotylidae
44, Triplax aenea
Cerylonida
e
45, Cerylon ferrugineum
Coccinellid
ae
46. Propylea
quatuordecimguttata
47. Hippodamia notata
48. Coccinella
septempunctata
49. Coccinella
quinquepunctata
Latridiidae
50. Enicmus sp.
51. Corticaria sp.
52. Cortinicara gibbosa
53. Corticarina fuscula
Mycetopha
gidae
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54. Mycetophagus
quadripustulatus
55. Typhaea stercorea
Ciidae
56. Cis boleti
Melandryi
dae
57. Serropaplpus
barbatus
Mordellida
e
58. Mordella
holomelaena
59. Mordella aculeata
Oedemerid
ae
60. Oedemera lurida
Pythidae
61. Pytho depressus
Salpingida
e
62. Sphaeriestes
bimaculatus
Anthicidae
63. Omonadus floralis
Tenebrioni
dae
64. Lagria hirta
65. Uloma rufa
66. Corticeus sp.
Cerambyci
dae
67. Rhagium inquisitor
68. Leptura
quadrifasciata
69. Anastrangalia reyi
70. Stictoleptura rubra
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71. Paracorymbia 2 2
maculicornis
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 3 3
margaritacea
80. Psylliodes sp. 1
Curculioni
dae
81. Otiorhynchus ovatus 2
82. Hylobius abietis 2 6
83. Hylobius pinastri 1 3
DIPTERA
Asilidae
84. Laphria flava 2 2
85. Laphria sp. 1 1
Asilidae not det. 1 1
RAPHIDI
OPTERA
Raphidiida
e
86. Raphidia sp. 7 8
CHILOPO
DA
Lithobiida
e
Lithobiidae not det. 3 2
DIPLOPO
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DA

Diplopoda not det. 1 1

KOPA 2 2 5 6
83 94 5 32

1.tabula ieklautas visas sugas, kas ievaktas pétijuma laika, to Ipatnu skaits sadalijuma
pa lamatu veidiem. Kopa visu veidu lamatas tika ievakti 632 vabolu 1patnis, kas pieder pie 86
sugam. 66 Tpatni palika nenoteikti 1idz sugas vai gints [imenim. Visvairak patnu tika ievakts
ar logu lamatam — 294 patni un ar augsnes lamatam — 283 ipatni. Ar Malézes lamatam ievakti
tikai 55 Ipatni. Tas saistits ar to, ka lamatas parauglaukuma nostavéja nedaudz vairak ka 2
nedélas (1 materiala iznpemsanas reizi), péc tam no parauglaukuma tas pazuda.

Pétijuma veikSanai tika izv€léts mazak piemeérots laiks — augusts — septembris, kad
vabolu biologiska daudzveidiba ir vismazaka. Ar to izskaidrojama saméra neliela sugu
daudzveidiba, ka arT reto sugu mazais skaits. Liels nejausi ielidojuso sugu skaits. Starp tam
minamas airvabolu (Dytiscidae) sugas, kas lamatas ielidojuSas no blakuseso$a gravja; apsSu
lapgrauzi (Chrysomella populi, Phratora vitellinae) — no blakus eso$as apsu jaunaudzes u.c.
33 no 86 sugam pétijuma konstatétas tikai pec 1 eksemplara.Vairums no tam ir uzskatamas
par lamatas nejausi ielidojusam sugam. PEtfjuma ievaktie ipatni netika sadaliti pa celmu
resnuma grupam atkariba no to diametra, jo Saja petijuma netika konstatetas nekadas
atSkiribas. Veicot petijumu visu sezonu, sakot no aprila, rezultats varétu bt savadaks.

Visdaudzskaitligakas bija lielais priezu smecernieks (Hylobius labietis) — 67 ipatni,
meza bambals (Anoplotrupes stercorosus) — 55 ipatni, celmgrauzis (Stictoleptura rubra) — 54
ipatni, skrejvabole (Pterostichus niger) — 44 ipatni, sprakskis (Adrastus pallens) — 32 ipatni,
mazais priezu smecernieks (Hylobius pinastri) — 30 1ipatni u.c. Neviena no §im
daudzskaitligakajam sugadm nav nozimiga saproksilofita, reta vai aizsargajama suga. Tas visas
ir Joti bieZi sastopamas, dazados mezu tipos domingjosas sugas. PrieZu smecernieki — ir meza
kaitekli, kas jaunos izcirtumos biezi sastopamas lielaka skaita.

Ka vienu no pétijuma laika konstatétajam retakajam sugam var nosaukt vairogvaboli
Cassida margaritacea (3 ipatni), kas nav ar koksni saistita suga, tatu Latvija ir reti
sastopama.

No nozimigakajam saproksilofitajam sugam, kuru attistibai celmiem ir biitiska nozime
pétijuma tika konstatétas: 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 tam
Sphaeriestes bimaculatus Latvija ir reti sastopama suga. Salidzinosi nelielais saproksilofito
sugu daudzums $aja pétijuma izskaidrojams ar to, ka tas tika veikts augusta — septembri, kad
ir sezona mazaka vabolu sugu daudzveidiba.

Ir konstat&tas vairakas ar piep€m un citam séném saistitas sugas. Starp tam: Lordithon
lunulatus, Cychramus luteus, Cychramus variegatus, Triplax aenea, Mycetophagus
quadripustulatus u.c. Uz piepém dzivojosajam sugam ir liela nozime meza ekosist€émas
koksnes sadaliSanas procesos. Daudzas no §is ekologiskas grupas sugam ir reti sastopamas un
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izmantojamas ka dabisko meza biotopu indikatori. P&tijuma konstatétas sugas ir pasi izplatitas
Latvija.

Dala no konstatétajam sugam ir nekrofagi. Starp tam minamas visas konstatetas
Siphidae sugas u.c. Tas izskaidrojams ar to, ka lamatas vairakkart iekrita cirli. Sis vaboles
lidoja uz iekrituso ziditaju smaku. Ka meza sanitariem tam ir loti liela nozime meza
ekosistémas. Misu pétijuma konstatetas nekrofagas un nekrofilas sugas ir Latvija plasi
izplatitas un biezi sastopamas.

Runajot par citiem bezmugurkaulniekiem, turpmakos pétijumos par celmu nozimi
butu lietderigi izmantot sekojosas grupas: kamieliSus (Raphidioptera), daudzkajus (Diplopoda
un Chilopoda), ka ari laupitajmusu (Asilidae) gints Laphria sugas. Tas ir nosakamas,
ievacamas ar tiem pasiem lamatu tipiem, ka vaboles. Daudzkaju (Diplopoda un Chilopoda)
petijumos bitiski izmatot augsnes lamatas, tas novietojot maksimali tuvu celmam. Tad
iekrituso Tpatnu skaits ir vislielakais.

Sadam pétijumam ir janotiek visu sezonu no aprila beigam, kad ir pirmas siltas dienas,
kuras saproksilofitas vaboles aktivi izlido un izplatas pa meza ekosisttmu, lidz septembra
beigam, oktobra sakumam, kad ir p&dgjas siltas dienas, kuras vaboles aktivi migré uz
ziemoSanas vietam. Sugu sezonala fenologija laus labak noskaidrot to sezonas periodu, kad ir
lielaka bezmugurkaulnieku sugu daudzveidiba, kad optimalak veikt celmu izvakSanu un cik %
celmu jaatstaj, lai nodaritu péc iesp€jas mazaku kait§jumu bezmugurkaulnieku sugu
biologiskajai daudzveidibai. Paraléli biitu javeic pétijums par celmu iznemSanas procesa
ietekmi uz meza augsni, tas nobliet€Sanu, turpmaku produktivitati un So procesu ietekmi uz
bezmugurkaulniekiem.

Zinatniskaja literatira paSlaik ir loti maz pétjumu par celmu nozimi
bezmugurkaulnieku ziemoSana. Nakotn€ biitu javeic ar1 §ads petijums.

Secinajumi

1. Pedgjos gados zinatnieki lielu uzmanibu pievers celmu izmantoSanai tautsaimnieciba
un tas ietekmei uz meza biologisko daudzveidibu. Seviski aktivi §1 probléma tiek
pétita Skandinavijas valstis un Kanada, tacu ir zinatniskas publikacijas ar1 par citiem
regioniem: Centraleiropu, Lielbritaniju u.c. Galvena uzmaniba tiek pievérsta celmu
lomas noskaidroSanai meza biologiskas daudzveidibas uzturé$ana ilgtermina. Lielaka
dala pétijumu Iidz Sim ir veltiti celmos dzivojoSajam saproksilofitajam vabolém, kas
ka modelgrupa ir vieglak izmantojamas pétijumu veikSana. Mazak rakstu pagaidam ir
par celmu iznemsanas ietekmi uz meza biodaudzveidibu, augsni un meza turpmako
produktivitati. Latvija Sie jautajumi pagaidam nav pétiti.

2. P&c literatiras datiem, galvenas metodes, kas izmantotas p&tijumos ir ‘izskreju”
lamatas (emergence traps), logu lamatas (Windows traps) un sieti vai termoeklektori
(Tullgren funnels). Diemzel, publikacijas nav vienotas lamatu izmantoSanas
metodikas. Dazadi autori ir izmantojuSi dazadu lamatu skaitu un dazadu izvéléto
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celmu skaitu. EkspongSanas laiks dazads — no dazam dienam lidz vairakiem
meéneSiem, galvenokart, atkariba no pétijumu metodes. Ari ievakto vabolu un citu
bezmugurkaulnieku skaits pétijumos atskirigs, svarstas no daziem simtiem ipatnu lidz
vairak neka 17 000 ipatnu. Dazadu lamatu pielietoSana kvalitativi un kvantitativi
uzrada vismaz nedaudz atSkirigus rezultatus, tapec turpmakos pétijumos Latvija ta
biitu atbalstama.

3. Petijuma laika visu veidu lamatas tika ievakti 632 vabolu ipatnis, kas pieder pie 86
sugam. 66 Tpatni palika nenoteikti Iidz sugas vai gints [imenim. Visvairak ipatnu tika
ievakts ar logu lamatam — 294 Ipatni un ar augsnes lamatam — 283 1patni. Ar Malézes
lamatam ievakti tikai 55 1patpi. 33 no 86 sugam pétijuma konstattas tikai péc 1
eksemplara. Rezultati uzradija salidzinosi nelielu saproksilofito un reto sugu skaitu.

4. Peétijuma veikSanai tika izvEléts mazak piemérots laiks — augusts — septembris, kad
vabolu sugu biologiska daudzveidiba un lidoSanas aktivitate ir vismazaka. Ar to
izskaidrojama saméra neliela sugu daudzveidiba, ka arT reto un tipisko saproksilofito
sugu mazais skaits. Bija liels nejausi ielidojuSo sugu skaits. Pétijuma ievaktie 1patni
netika daliti pa celmu resnuma grupam atkariba no to diametra, jo $aja p&tijuma starp
tam netika konstatetas nekadas atSkiribas. Veicot pétijumu visu sezonu, sakot no
aprila, rezultats var€tu bt savadaks. Sugu sezonala fenologija laus labak noskaidrot to
sezonas periodu, kad ir lielaka bezmugurkaulnieku sugu daudzveidiba, kad optimalak
veikt celmu izvakSanu un cik % celmu jaatstaj, lai nodaritu péc iesp€jas mazaku
kaitgjumu biologiskajai daudzveidibai. Paraléli butu javeic pétijums par celmu
iznems$anas procesa ietekmi uz meza augsni, tas noblietéSanu, turpmaku produktivitati
un So procesu ietekmi uz bezmugurkaulniekiem.

leteikumi turpmakiem pétijjumiem

1. Petfjumi ir javeic visu sezonu no aprila beigam lidz oktobra sakumam. Materiala
iznemSana no lamatam javeic ne retak ka reizi divas nedélas. Tas nepiecieSams lai
noskaidrotu ar celmiem saistito bezmugurkaulnieku fenologiskas ipatnibas, ievaktu
péc iespgjas kvalitativaku materialu sugu noteikSanai un prognozetu optimalako celmu
iznemsSanas laiku. P&tijums javeic celmus sadalot vismaz 2 grupas: vélams - diametrs
11dz 20cm un diametrs virs 30 cm.

2. Vismaz viena no 5 parauglaukumiem vai atseviski biitu jaieriko poligons ilgtermina
petijumu veikSanai, salidzinot iegiitos rezultatus vairaku gadu garuma dazada celmu
koksnes  satridéjuma  stadijas. Butu svarigi noskaidrot celmu nozimi
bezmugurkaulnieku ziemo$ana. Sadam pétfjumam bitu starptautiska nozime, jo
literatiira nav datu par ilgtermina pétjjumiem viena un taja pasa vieta. Tas palidz&tu
labak saprast celmu nozimi biodaudzveidibas saglabaSana.

3. leteicamas lamatas un to skaits turpmakas sezonas petijjumiem
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Lamatu veids Skaits uz 1 Parauglaukum Optimalais
parauglaukumu | u skaits lamatu skaits
»lzskreju” lamatas 5 5 25
(emergence traps)
Logu lamatas 5 5 25
(Window traps)
Augsnes lamatas 10 5 50
(Pitfall traps)
Termoeklektors 1 - 1
Lamatu izmaksas
Lamatu veids 1 lamatas Lamatu skaits Summa
cena
wlzskreju” lamatas 75.00 £ 25 1875.00£
(emergence traps)
Logu lamatas 10.00 LVL 25 250.00 LVL
(Window traps)
(pasizgatavotas)
Logu lamatas
(Window traps)
(rapnieciski izgatavotas)
Augsnes lamatas ~0.03 LVL 50 1,50 LVL
(Pitfall traps)
Termoeklektors ~70.00 - 1 ~70.00 -
150.00€ 150.00£€

Darba uzdevums nakamajai sezonai:

Apkopot un analizét Latvijas un citu valstu zinatniskaja literatiira pieejamos
jaunakos datus (publikacijas, projektu materialus u.c.) par celmu un to izmantoSanas
(izvak$anas) nozimi bezmugurkaulniekiem, apkopoto un analiz&to datu avotu sarakstu
un citu mérka sasniegSanai nozimigo informaciju.

Izveletajos 5 parauglaukumos katra izvietot sekojoSas lamatas noraditaja

skaita:

Lamatu veids

Skaits

uz

1
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parauglaukumu
»lzskreju” lamatas (emergence traps) 5
Logu lamatas (Window traps) 5
Augsnes lamatas (Pitfall traps) 10

Katra parauglaukuma reizi ménesi no pieciem celmiem diametra lidz 20cm un
no 5 celmiem diametra virs 30cm ievakt mizas gabalus (apm. 1 litru no katra celma)
un, izmantojot termoeklektoru (tullgren funnels wu.c.), no tiem ievakt
bezmugurkaulniekus. So aktivitati ieteicams veikt lidz novembrim ieskaitot, lai varétu
iegiit informaciju par celmu nozimi bezmugurkaulnieku ziemoSana.

Laboratorijas apstaklos veikt ievakta materiala apstradi (sugu vai sugu grupu
noteikSanu, skaitiSanu).

Veikt iegiito rezultatu salidzinajumu un datu analizi starp dazadiem lamatu
veidiem, dazada diametra celmiem, dazadiem parauglaukumiem. Veikt
bezmugurkaulnieku fenologijas analizi.

Izstradat pétijuma secinajumus, rekomendacijas.
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Emergence trap

http://mww.wildcareshop.com/Products_Detail.php?ProductlD=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

Pétijuma izmantoto literatiuras avotu kopsavilkumi
Stump Harvesting for Bioenergy — 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

Hjaltén 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.
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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 15-25% 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, Clémentine, 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 Shannon’s 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 “Dryness” 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
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
Clémentine 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

Clémentine Ols
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Swedish University of Agricultural Sciences, Faculty of Forest Sciences, Department

of Forest Products, Uppsala. Master Thesis

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 Shannon® s 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 “Dryness” 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): 1053-1064.

Stumps from clear cuts are increasingly used for bioenergy. Extracting this wood will
reducé 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
4-5 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 4-5 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, Nittérus et al.
2004, Nordén 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? —
Insights from a comparison of assemblages on logs and stumps in oak-dominated forests and

pine plantations
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ANTOINE BRIN, CHRISTOPHE BOUGET, LIONEL VALLADARES, HERVE
BRUSTEL

Insect Conservation and Diversity: Article first published online: 14 JUN 2012

DOI: 10.1111/j.1752-4598.2012.00209.x

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. 64-84.5% 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® Lisette Lenoir®, Birgitta Vegerfors®

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 CO, 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 ‘periphery’ 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
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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? (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 1-3, 30 March 2007, Pages
155-161

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
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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 (93—
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® Jan Weslien®, Ake Lindeldw?®, Anders Lindhe®

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 (Grangérde
area) and Uppland (Fageron) in central Sweden. The experiment included a total of 362
stumps in the Grangérde area as well as 48 stumps and 18 logs at Fageréon. 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
173


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

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. 1. 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 1.

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™ %, Erik Sahlin* and Thomas Ranius™

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
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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 1-3, 1 May 2006, Pages 230—

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* Karolina Nittérus®, Kristoffer Stighéll®
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Biological Conservation: Volume 118, Issue 2, July 2004, Pages 163173
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,
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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?, Martin Schroeder® & Jan Weslien®

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? 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
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fungi, Fomitopsis pinicola and Trichaptum abietinum. Other factors were much less
important, indicating that it is difficult to influence the stumps’ biodiversity values
significantly simply by selecting trees of certain diameters or optimizing cutting heights.

Felled or standing retained wood—it makes a difference for saproxylic beetles

Mats Jonsell, Jan Weslien

Forest Ecology and Management: Volume 175, Issues 1-3, 3 March 2003, Pages
425-435

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™ and D.A. Linton**

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 (£SD) 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
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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 8-9, 15 May 2008, Pages
3396-3403

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®* & Markus Abrahamsson®

Scandinavian Journal of Forest Research: VVolume 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® Juha Siitonen®, Pekka Punttila®, Lauri Kaila®, Josef Rauh®

Biological Conservation: Volume 94, Issue 2, July 2000, Pages 199-209
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 9-11 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® Ekaterina Kapitsa®, llkka VVanha-Majamaa”

Forest Ecology and Management: Volume 255, Issue 10, 30 May 2008, Pages 3606—
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 ' 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. Lynikiené, R. Zeniauskas

Biomass and Bioenergy: Volume 31, Issue 10, October 2007, Pages 733738
http://dx.doi.org/10.1016/].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
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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, wvol: , 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®’, Jari Kouki® & Anne Sverdrup-Thygeson®

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: VVolume 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. Mares

JOURNAL OF FOREST SCIENCE, 56, 2010 (1): 1-6

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 Kruzberk area in the Nizky Jesenik Mts. Established on arable land
showed very poor stability and large root rot damage at the age of 40-50 years. In contrast,
stands in Luzna area in the Javorniky Mts., founded on former sheep pastures, were markedly
much less damaged at the age of 90-110 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

Sumava Mts.

L. JANKOVSKY, P. CUDLIN, I. MORAVEC

JOURNAL OF FOREST SCIENCE, 49, 2003 (3): 125-132

Root decay infection and potential relations to Ips typographus L. outbreaks in the
Sumava 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 VELENOVSKY and A.
borealis MARXMULLER 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): 503-512

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 Drahanska 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.

Female reproductive strategy in the longhorned beetle Corymbia rubra (Coleoptera,

Cerambycidae)

Aleksandra Walczynska

Walczynska, 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.

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 ‘rich-poor’ 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. | 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), 98-107

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 —western Poland) in forest stands situated at 600
700 m above sea level. The observations were conducted on stumps left behind after felling
70— 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 +
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 + 20.38 specimen/stump) found in 62% of the observed stumps.
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1.3. pielikums.

Dati par H.annosum s.1. micglija attistibu no bazidijsporam P. sylvestris un P. contorta

koksng (dati no 2011. gada starpatskaites).

H.annosum vidéji aiznemtais laukums,
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1.4. pielikums.

Sénu sugu daudzveidiba uz trup&jusam egles koksnes atliekam.

Dm Kp Ar mizas bojajumiem Bez mizas bojajumiem Celmi
Atliekas, Atliekas, Atliekas, Atliekas, Atliekas, Atliekas, Atliekas, Atliekas, Atliekas, Atliekas,
Nr.p.k. Sénu suga skaits % skaits % skaits % skaits % skaits %
1 Amylocorticium sp. 5 13.16
2 Amylostereum sp. 1 2.44 1 2.50
3 Armillaria 1 244 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 micelijs* 1 244
7 balts micélijs* 1 2.63
8 Bisporella citrina 1 2.63 1 244 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 miksomicétas* 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 micélijs* 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 turpinajums.

Bez mizas
Dm Kp Ar mizas bojajumiem | bojajumiem Celmi
Atliekas, | Atliekas, | Atliekas, | Atliekas, | Atliekas, | Atliekas, | Atliekas, | Atliekas, | Atliekas, | Atliekas,
Nr.p.k. | Sénu suga skaits % skaits % skaits % skaits % skaits %
25 Mycena acicula 1 2.44
26 Mycena epipterygia 3 7.50
27 Mycena sp. 4 9.76 3 15 12 30.00
28 pelékbalts micelijs* 3 7.89 3 7.32 4 25 5 25
29 peléka klajeniska séne* 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
Polycephalomyces
34 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 1 244 1 5
42 Trichia sp. 4 9.76 1 6.25 2 10
43 Trichoderma sp. 2 5.26
44 zalas asku sense* 2 12.5 1 5

* Sénes identificetas ka atskirigas sugas, balstoties uz morfologiskajam ipasibam, bet nav bijis iesp&jams noteikt l1idz gints vai sugas limenim.
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1.5. pielikums.

Biologiska augu aizsardzibas lidzekla ,,Rotstop” sastava esosas sénes P. gigantea

noteikSana analiz€tajos paraugos 2010. gada.

Cits
Paraugu Izolétie "Rotston" P.gigantea
ievakSanas |Koku suga| Koka nr. | P.gigantea op genotips
. -~ | genotips s
vietas nr. paraugi (dabiska
infekcija)
1. 1.1. +
5 2.1. +
2.2. +
1. Egle 3.1. +
4.1. +
5.1. +
5.
5.2. +
Egle 1. 1.1. +
2. 2.1. +
3.1. +
3. 3.2. +
2. . 3.3.
Priede
3.4.
4. 4.1.
5. 5.1. +
5.2. +
1 1.1. +
2 2.1. +
2.2. +
Egle 1.
g 3 3.1 +
3.2. +
4 4.1. +
4.2. +
1. +
1. 1.1
1.2. +
2.1.
3.
2. 2.2.
2.3. +
3.1.
Priede 3. 3.2. +
3.3. +
a. 4.1.
4.2.
5.1.
5. 5.2.
5.3. +
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1.5. pielikuma turpinajums.
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1.6. pielikums.

Biologiska augu aizsardzibas lidzek]a ,,Rotstop” sastava eso$as sénes P. gigantea noteikSana

analiz&tajos paraugos 2012. gada.

Cits
. Palravugu Koku Koka IZ.Olétie "Rotstop™ P.gigar_nea
1e\_7aksanas suga nr. P.glgante_)a genotips geno.tlpf
vietas nr. paraugl (dabiska
infekcija)
1.1 +
L 1.2, +
2. 1.1 +
3. - - -
4. - - -
1.1 +
5. 1.2 +
1. Egle 13 "
6. 1.1 +
1.1 +
! 1.2 +
8. 1.1. +
9. - - -
10. 1.1 +
1. - - -
. 2. 1.1. +
Priede 3 - - -
4. - - -
1. - - -
2 2. - - -
3. 1.1 +
Egle 7 . - -
5. - - -
6. 1.1 +
1. - - -
1.1. +
2 1.2 +
3. - - -
4. 1.1. +
3. Egle 5. - - -
6. - - -
7. 1.1. +
8.
0.
10.
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1.6. pielikuma turpinajums.

1. - -
2. - -
1.1 +
3. 1.2 +
1.3. +
1.1 +
4. 1.2 +
1.3. +
5 1.1. +
Egle ' 1.2. +
1.1
6. 1.2. +
1.3. +
1.1 +
7. 12 "
8. - -
1.1. +
S 1.2 +
10. - -
1. - -
2. - -
3. 1.1 +
3. 1.2. +
4, - -
5. 1.1. +
6. 1.1 +
7. 1.1 +
8. 1.1. +
Egle 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 turpinajums.
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