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KOPSAVILKUMS

Celmu mUrdjumu rezultUti Iliecina, kmunepa
skaitu vizuUli identificUjamiem trupes radot
pl atdbUs ar augstu gruntsidens | 0dmeni, kur b

augsnes. GUdUs platogbUs celamgsinzst vUdis klUir ¢ tad &

Cel mu i zstrUdes darba ragodogums ar abiem
eat ggor Uss t(uvniddalsj i p r0Oo,d3u7k t 0 torlthu hiomasésasausnas). IDarba u z
agogumu ietekmU operavpatlgamlecettme agseéegUde
rauganas kmW8amr MERrba ragogguma paaugstinUga
a

rba spiedienu pretnaga cilindrU. DagUdu di

iecina, ka vi siUmUsk okar bsau glUani kpaa | p @tl OUri Ag, pOr

cel ma diametrsm,r tilp20idk s Udaurs ® 1 mus tur pmUk i
gliti pierU0dojumi, ka tie veicina sakAu itrupi
odpagi | ielus celmus, darb@&)ragabgums Upemi el0i @
celmiem neret.i ir tukgi vidi, bet saknes no
daudzums var blt mazUks. PUtedj0yjmi eagrd&r Ladlv
i zmUgi nUj umos konstatUts, ka vairUOUku cel mu vi
visresnUko cel mu, samazina darba ragodogumu.

P. contortae k s p e r i nsetntt dBlN aujdheossd augavasi mé s ddupbiae @
|l ai kU pi eaugu s iPinusaontdriaaratifolia mravenignci Bdnmit Lake raksturo
l i el Okas r ezi ¢t @anosuems z rsgilUs atso ps ek AHL annasump.lli . An
at t OR bylydstisun P. contortak o k s n U, sHe anhosutd s, . kaugg@nas U
micUlija attostdoba no konodi j s pPocofitortak ogkesm Ub a zr
|l i el Uks, Pssylesirikaksnnot ar

Di vus gadus PigeJabiesme gp s ugldes atl i megaatspO
konstatUts vislielUkais jauno, akt2m)i, opecr utlr
gadiem jauno augNgermeAu daudzu’md . KDpmmedga uk
vislielOkais augNger meiAl197dd mtke k mee s ov Bt bt ek Bn
bojUjumiem trdos gadu | ai kU veidojugies vidUji
mizas bojUjumiem. VisbiegUk konstatUtUs sUAu

celmiem beA. annosuns.l. ir Armillaria spp. unP. gigantea



|l zvUrt Uj ot maza diametra skujkoku cel mu n
ievOktajUm 394 priegu ripUm in43cU2@s9%B).j aAps

10 priegu | aun-32uadHz &heosiko.nis.t ait Wt i c @t i koki, sak
atrasti segUs jaunaudzUs. Liels kaltugo koku
Armillarias p. augNgermeAi . Visos apseko tLephodesmiumov Ur ¢
sp.

Lai bpOjuamesvei kt krUjas papil duk anpdswma ugurn

slLinficUtiem kokiem 1 0dz ¢gim apsekanndsumdlé par
infekcija. Urbumu skaidi Aas ievUktas no 2068
mega Hiamassi nfekcija konstatUta 228 augogiem u
No v UrRhlBhjopsis giganteau g Nger meAu sastopamdbu 6 obj
celmus), kur 2010. gadU atzomUta kvabtsabpua
seci nUt s;10Kkm@ atpisle&kiotd cel mu i zveidhdjiRsdgighetesa s Un
ai zst U] prepar Ut aP.digamerosttroap] 0U sgaasdt (0 vplU ce scoegl omu  a |
Piecus gadus vecas egles ir s utzlglankodgulk mise p
(inficUjugUs
98-100% no inokul UtajUm egl Um), salodzinot ar
78-97% no analizUtapPakmdpirnetgus sadi emPt Us pri
sUkl u pl anatOeriijGlss satldgmUj ams kU rezisgBot Uk
proveniencUm JUkabpils un Zaubes sUklu megni

rezistenci preH.annosuns.l.



DARBA UZDEVUMI

SaskaAU ar projekta uzdé&sumiem2BptdDHNadadd:
Nr. 5.5:5.1/0006102/11/12Par pUtni ecdbas pakalepgajpWmadaos nd
septembra | g.dlecenbimhPj agpdred@@Uti sekojogi dar b
1. Piecos objektos uzmUrefmus.vi sus par 20 cm r
2. Anal i z Ut datus par celmu virszemes daNas
paredzUtajUs platobUs.
l zstrUdUt metodi ku celmu izstrUdes darba
Vei kt darba ragobas hronometrUgu cel mu iz

Nov® Ut darba ragdogumu, veicot izstrUdUto

o g bk~ w

Vei kt darba ragobas hr onomentarsUg(alsd dcze | umeug | ¢
vieta)pr oces U.

7. NovUrt Ut augsnU palikugo sakAu dawgamams. u
8. Sal 0dzi nUt augsnU palikugo sakAu di mens
trupUjuma pakUpes un augsnes parametriem.
9.1 zstrU0UdUt metodi ku augsnes sagatavoganas
100.Raksturot augsnes sagat avojgamas, kivarma rttld ji
arklu (atcel motajU un kontroles daNU).

111 zstr Ud0t metodi ku | izimetru un nokri gAu
12Uzst Udot 30 vakuuma | izimetrus un 15 nokr
13. evUkt papil dus kokrsinede 9 apraavgeairsi & |i in gktal
objekts, 3 proveniences).

14.Sal 0dzi nUt genoti pu i zpl atobu robegas, é
eri Ul u.

151 er 0 kot e Kanpmsumamegmtamas Utruma novUrtUgar
koksnU 9(gdi5 .bl ug

16.Sal 0 dHzannodurnmi ¢ Ul i j a augganas Utrumu pUc be

mat

konodijsporu infekcijas; izvUrtUt ieglto:
st Udojumos ieglitajiem rezultUtiem.

17PUr baudot mazo di mensWUiab wHagmeutb(@iz 0di 168 po
infekciju. KatrU objektU vismaz 40 koki ;

pirms eksperimenta uzsUkganas un 2 mUnegu



18.1 er gk ot eksperi mentu e g Nu Huannosyminfekeijps j au
izplatgbas dinami ku (8 objekti, vismaz 80
19.Anal HanbsumaugNger meAu attogstobas dinamiku
sUAu k1 Utbiltni

20At kUr t ot iHanmosumB@mu@tNger me Au s uz megU at st
megi zstatUli@dk dml i ekas Dm mega tipU un 119
21.1 d e n tLophddeniing i nt s s Un e s Heteloasidiors . a ha loil 2@t j u
jaunaudzUs.

22.P Ur b detalobasidion annosumrmillarias p . kophodermiins p. sast opar
atjaunotd)s pri egu jaunaudzUs (vismaz 10 objek
231 evUOkt koksnes wurbumu skaidiAas pirms el
inficUtos un veselos kokus, kU aro, veico
sal 9dzinUOt kr U] amaiphkaisarinasuns n pi eduigemak oki e
241 evUkt emporisko materi Ulu dagUda vecuma
no veseliem un ad.annosum nf i ¢ Ut i e maz kOookjékeanKatramskokam 4
urbumu skaidi Aas, kat ro0 ianufdizcOUtviies nkaozk i3.0 v

25.Pamatojoties uz iepriekgUjos gados ieglt
kvalitOti), novUrtUt sUnes Phlebiopsis gi
sUnes izol Utu piederobu Rotstop genoti pam

26.P Ur b ®hlethigpss giganteeau g Nger meAu sastopamdbu un i

celmiem aiP.giganteea u g Nger meAi em kopganas cirtUs, k
aizsardzobas |l 0odzekl is Rotstop (vismaz €
apsekojot 100 celnw).

27.Anal i zUt i eglH aeawosumaizaUlt Ut asatpawadst obu dagCl
priegui29tlldogada eksperiments, | ai novUrt
piept'.

28.Veikt zemsegag Ur pa a1t Ova raksturojunu 5 i zmUgi nOj

29.Veikt pUt 0j u mu met odi kmar apelomwWci javUkgan
bezmugurkaulniekiefh

'darba uzdevums, kas nebija iekNauts 2011. gada atskaitU.
2 papildu darba uzdevur@gi0 1 2. gadU.
Spapildu darba uzdevumi 2012. gad0U
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1.CELMU | ZSTRUD&ESNUJZumil

1.1.levads

Pirmie zinUtniskie pUtdjumi par celmu i zma
izstrUdes iatpepamnod@anae gdad vii mtla vet kaji 0 1@us U
neat kardobasgaecgimamaskt2®wal i zUj Us energoneat k.

atgriezUs pie celmu izstrUOdes un ar tok®&ai st
tagad, ar9 toreiz pastUvUCai cphrneetr®j i uzwsikead odk |
spridzinUgana sekmU barodobas vielu izskalogan
nevei kt celmu izstrUdi (CeichiémselkiD2a)Y zi Maj

izstrUde sekmU dabisko atjaunoganos priegu me
augiem (Vasi Nearskéd sbi2j0d7yi.erks no aktovUkajien
un uzskatoja cel mul dlganlagianma zcner¢gsariUso ss artaj on .
1925). Pirms 2Pasaul es kara neatkarogaj-3t iLlaf ceimpy O g a
mal kas gaadlU te3mu mal kas gatavoganai ieteic
celmusieguvaas pri dzi nUganas metodi, vai , i zmantoj o
cel mu izstr U25sterivaida,e2mad ibeinjla (2Vasi Nevskis 2007) .
PUc neat kar gbas atglganas cel mu koksne [
intereghi jl oki eg¢joami | Ut Uki koksnes resursi (
atliekas), tal u, pi eaugot pi e pnieese @jceimukoRshu n p a
kO vUOrtogUOko biokurinQrm@zdeiAdgu mdI0Hearn £t6d \pyu up i
i espUjUm gal venagjald Uc isratdar we&ibklt iZv2 ®@6. j as meg(
Gajos pUtdojumos celmu izstrUdei izmantoja kU
izstrUOdes darban’stmd)pguams r ec ggis, 104 @1 Ulgaliem nek U
(Andis Lazdi Ag and Magnus Thor 2009), tomUr |
izstrUdes ietekmi uz mega atjaunoganas gaitu.
SaskaAU ar pUtgjumu rezul kWtiebmbepoUenskt
1606,6t I ktsotn.nas , taj O keskta.nt 8§ PpbEB8eBamas tehnol o
megi zstrUdes amiljm’mamd OviudUjpiatt @i zUj am gal venU
gadu celmu izstr,Btdliksatald i eeUOktpl a9adz0.35Vvi dUj O
26,7tonnashal (Adamovi | s et al . 2009) . Cel mu Opat
tehnol ogiski pieejuAtal).)U bi okurinUOmO ir 33

10



Sikkoksne nemeia zem@s 8%
Sikkoksne meza infrastruktioras objektu apavguma 1%

Sikkoksne jaunavdiu kopiand 10%

Malka 19%

Sikkoksne pameza tirizana 2%
Mefizstrades atliekas krijas kopiand 6%

Mefizstrades atliekas galvenajd cirté 1%

Celmi galvenaja cirté 33%

Att. : Cel mu bi omasar plr®pgzem mega biokurinl
et al. 2009).

SaskaAUgadU2@@8 kta darba ragdoguma pUtojum
Hof st en, Lazdi Aa, and Valentons LazdUns 2009
celmukokmes resursu ieguvtl kssituunpiasg pdeidutkt Qw 07 8
PieAemot, ka darba laika izmntvigasmasehmnelk dgir
cel mu resursu apguvei ngladatha stuedp.i e@éd lemua mis z sytarn W@ ¢

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. 22 Darba | aika patUri Aa sadal 0j ums cel mu
(Adamovil|ls et al. 2009).

11



Tehnol ogi ski pieejamo cel mu r e funssdetnkdse gu v

viengbas, kas bitu nodarbinUOtas uz exskdvaiod, s | o
kas aprokoti ar specializUtiem celmu izstrUd
vismaz 69%k val i fi cUti operatbai ap3abkNdy, KRaedl bseh
efektivitUte nav simtprocentdga, faktiskais n
par2030% 1| i el Uks .

Tab.1Cel mu i zstrUdei nepieciegamUs Atdeammivk d ss

et al. 2009)
N Resursu veids Celmi galvenaj
Tehnika
1 lzstrUde 53
2 Pievegana 64
3 CeNu transports | 9gdz terminUli15
4. SmalcinUgana 25
5 Il ekraugana 6
6 CeNu transports | 9dz patUri Ag67
Operatori
1. lzstr Ude 160
2. Pievegana 193
3. CeNu transports 1 0dz terminUIl45
4. SmalcinUgana 74
5. |l ekraugana 19
6. CeNu transports | odz patUri Azg202
Operatoru skaits kopU: 693
KopUj Us tehnologi ski pieejamo celmu resurt
276mij.LVL gadU, peMB8uaitvemtddbas i zmaksas un ci
(Adamovils et al. 2009) . Celmu izstrUdenosaske

kopUjUm biokurinUmUO sagatavoganas un piegUgu

12



Celutransports [idz pat@rina vietai 19%

lestride 25%

lekrauiana 2%

Smalcindiana 26%
Pieveiana 23%

(Ce|utransports lidz termindlam 5%

Att. 3:Celmubi okurinUmU ragoganas izmaksu sadal
Hof sten, Lazdi Aa, and Valentodons Laz

CO2 emisiju pieaugums ragoganas un transpo
celmu izstrUdi kumn apitédg Gan@d ¥ ikkaobrjli a3 0C02 ( Adamo:
2009) . TomUr gos emibshpasogl ekNd,kakasepi khi
bi okurinUOmUO veidU (Andis Lazdi Ag and Henrik
smal cinUganas spkruo ceensiUs,i jtul psUacmabziitniUj umu var paj
darbinUmus drupinUtUjus ar el e%tnoskapUptmdr a

procesa emisijUm (Att. 4).

lzstrade 1%

Ce|utransports [idz pat@rina vietai 18%

Pieveiana 10%
lekrawiana 1%

Celu transports [idz termindlam 20%

Smalcindiana 39%

Att. 4COzemi si ju sadal gf umdmOet mgobaonas un pi
(Andis Lazdi Ag and Henri k Von Hof st

13



Laiveid nUt u mega atjatuneolgrnntl8s pploaxteulUs, LVM
eksperimentUlo iekUrtu ragad@niass urzBdbjawswc SIl A
MCR-5 0 0, kas vienlaicggi spUja gan izraut un s
mega paaudzei. Mega atjadB00g&mas ui dgeibigikrolyidiend
Ogres novadU SI A ARJgas megi 06 apsai mniekotajo

14



1.2.1 z mU ginwnobjé¢kti un darba metodika

1.2.1. 1 zmUg i nobjgkti mu

PUt 0j uma i et varplt 0jiudneunt idbijcelk tii 5( Tab.
Zi emeNkur zemes, Zemgal es un. VPOusjdamg a voabsj e kr
apsekotas 3@ g Kinsmasv i s U ad taritoviijjlPar augl aukumu iergkogan

kuros pUc sUkotnUj &% mov @retl Uni erma i wi stmauzp U5 Qu g i

atvasUjs, kas vUI Uk traucUtu izmUginUjumu rez
2 parauglald u mi atcel moganas i zmUgikonitjles pamauglaekinis gra n a i
lparaugl aukums atcel moganai . Kat r ah aparhRiuzgil sak
parauglaukumu robegas nav nospraustas, lapi edAe

konfigurUcijai, neAemot vUrU parauglaukumu ro
mega atjaunoganas i zmUginUj umi em plaat ascélnibs ub u f e |
10m plata neatcelmota josla. Atcelmoto parauglaukumu uzskaifek\wga n a i Il er Qkos

vi sUs pus Us miplata aticelmotagosia z 1 0

Tab.2l denti ficUtie pUtZg

Atsl Uga Pl at Sai mnieco SUG AAT NRIvecuma  NRI formula
kods s a @ s i n desmitgade

65-03-07-410-58-34 17 v (url RVidzemes MS 3 Dm 11 ?Eé? 1883
82-04-07-714-1889 2 Qbsa"as | ZKurzemes 5 Vr

82:05-07-712-437-8 34 mgr s 1 akgraemes 4 Dm 10 6E4P 97
830507-6033268' 1.7  Tukuma | Zemgales MS 3 VI 9 6E3B1P 87
83-05-07-603-326-7 1.4 Tukumal Zemgales MS 4 Vr 9 5B4E1P 87
80-29-07-501-360-9 3 Val sts megs 3 Dm 10 6E3P1B 98

Objektu kartes dotas nodaNas nosl|l UgumU.

4 lezomUtie nogabali veido 1 izmUginUOjumu objektu.

15



122. Koksnes paraugu ievUkgana

Visos izmUginUj ugnaud Uo bujne k t @ ykal@@ toR Ur, t 03 WImd .S
Presl eravOkir pkoksmnes paraugi patogUno sUAu |
iezogmUtas visu, potenciUli, trupUjugo cel mu
(numurUgana). nemot koksnes parauguasyr mbrtse)i ku
koku suga. UzskaitU ietvecmi uwni Kkiur cemmik,onk &
pazo9omes. Potenci Ul i veselos celmus atcel mogar
celmu izstrUdeesl miKom Ui koesbait2poa8d 8B@i , tajgddfkai
Trupes bojUto celmu raksturoj8ms, no kuriem i

Tab.3MUr 9j umu kopsavi

Objekts PL ‘ RUOdot Uj s Lapkoks E P KopU
80-29-07-501-3609 |1 Skaits 152 152
‘C aur oy crs 35 35
Augstums (H), cm 29 | ‘29
2 Skaits 30 65 16 111
Caur mUrs ( 41 38 44 40
Augstums (H), cm 32 29 32 31
65-03-07-4105834 |1 Skaits 77 77
Caur mUrs ( 43 43
Augstums (H), cm 29 29
2 Skaits 81 81
\Caur (DY), cns 36 36
‘Augstums (H), cm 31 | 31
82-04-07-7141889 1 Skaits 93 13 106
‘CaurmUrs ( 26 28 26
‘Augstums (H), cm 34 30 33
2 ‘Skaits 99 56 155
‘CaurmUrs ( 24 28 26
‘Augstums (H), cm 35 36 36
83-05-07-603-326-7 |1 ‘Skaits 125 ‘8 ‘133
‘CaurmUrs ( 38 40 38
Augstums (H), cm 27 ‘21 ‘27
83-0507-6033268 2 Skaits 186 4 190
5 Ar pel Uko krUsu iezdmUti parauglaukumi, kuros veikta
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Objekts PL RUOdot Uj s Lapkoks E P KopU
Caur mUrs ( 35 39 36
Augstums (H), cm 24 19 24
82-05-07-712-4378 1 Skaits 69 51 120
Caur mUrs ( 33 40 36
Augstums (H)em 30 30 30
2 \ Skaits 87 27 114
\CaurmUrs ( 34 41 36
\ Augstums (H), cm 30 28 30
Skaits 30 1003 175 1208
CaurmUrs (D), cm 41 34 36 35
Augstums (H), cm 32 29 31 29

123. Augsnes raksturogana un augsnes paraugu

izvOl Ut aj os paraugl aukumos

Vi sos parauglaukumos (kopU 10) ievUK®i nec¢
1020, 2040 un4680c m dzi Numa, 2 par aueom sditrtiJlasmbk auz 0z
paraugl aukuma centra), 4&@Opbemddgaassugparasugiiar a

ievUktajiem paraugiem tiek veiktasgaldaMlpiSinaa
pusgadU0 visiem paraugiem notFei epmaiNkap. pbULko
piesUtinUjums arseapmai dpmabladmbUsa summa un
notei kts granul ometri skai s sast Uvs, granul or
kl asifikUOcijai un augsnes bl 0vums .gada hpad sdgyaud U e
p Unots pabeigt karaNidend ekstrahUjamo katjo
Anal 0gu veikgana aizkavUjusies sakarU ar augs
defektu. Jaunas iekUrtas iegtldpieglfdmdalPplddma

TU kU celmu izstrUde tika uzsUkta 30. no
novUrtUta 2013. gada pavasaro. KopU ar go da

sagatavoganas kvalitpheassapnpbebkgamaks DOEBIi z§
nokri gAu savUcUju uzstUdoganai atcelmotajUs r
nokri gAu T dens savUcUji
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1.2.4. | z ma ntehaikaU

| zmUgi nUj umogalizvenmlls ot alb k @ a sefskbyaom Komatss
PC210LC ar cCBI celmu izstrUdes kausu -800 New
prototipu.

Abu ekskavatoru masa ir ap 3o nna s , dzinUja jauda 110 kW
slodzes 8 m, ¢gUJgu platums v mam, 3Fi drMRlaz i Wi
plTsmas hidrol onij U%vyismamaedsmml, Ue le NiNa s a tpoardie v e (

Utrums kmhl] 0daks6i ski ekskavator s3kihlpuBt rcumus,r
ekskavatoru platums ar standagta) d U26m. New Holl and ekskavator e
spiedienu nodroginUja tikai viena |1 9onija, tUj

jaudu (Il 0oni MPa) spinegdiens eR6gai s spiediens un
biiski ietekmUja darba ragdogumu un cel mu i zs
l i el OUOkus <cel mus. Ekskavatora delghili MewaHsllang at Ur
ekskavators un tam uzmontUtai s ulkkskasters maamUd ot
uzmont Ut-Att. Bunldta 8.s s

Ekskavatoram tiegi pie str Ul e500 protetipngAttt Uj a
9), kas izmUginUjumiem gdaogataasvotParjelt naarai acnitlU
zemspi emdijearsg Ip@dr Uj Us kausa manipul Ucijas nodr

New Holl and ekskavatoru vaddgja operators b
vairUOku gadu pieredzi ekskavatora vadogadnU, K

pieredzi celmu izstrUdOU.
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Att. 5: |l zmUgi nUj umos i zmantotais ekskavat

Att. 6: Cel mu i zstr Usbe.s kauss MCR
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Att. 8 CBIl <cel mu izstrUdes kauss.
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125.Cel mu i zstrUdes metodes raksturoj ums

Celmu rUvUja darba uzdevums bij a50imPaut v

50cm resnUku celmu gadogm mU Wmpems,t ovaim $ad j aeljrt

vai atstUt. nemot vUrU iepriekgUjo pieredzi a
egNu celmus (neatkardoggi no caurmUra) wun atst|
grunt $ Odnems |, kur priedei neveidojas mietsakng
celmus. AttiecobU wuwz bUrzu un apsi gUdas i e

pilnveidojididkar lma sdrlitrtielsmalk i 20 b Urazuat acse | Uni (J  vbi est
neatkardggi no caurmUra. PrecizUjot darliepas met o
un citu lapkoku sugwcelmus i zAemot .bUT@patun metsmkaUdiaws U

ekol ogiskajiem kowkzdckant.s Opeutatwmalamusbigrad no pi ¢

Celmu krautnes sUkotnUji bija plUnots krau
daNUj i krUva ar9 wuz tehnol ogi s km plate meapkaata i d o r
brauktuvi pmegyAOdU] t 99kt oCal mus, no kuriem e
ekskavatora, lai tie bitu viegli atggirami no

H
w
E]

|
-
-~
-
/\ p

ANNNNNSNNNN\\\\S NN\
<
A

Lam cefd

| I Ekskavatora darba zona

N
]
i
AN RINRAENRNRN

Att. 9 SUkotnUj U darba metode, ja attUl ums s
20m.
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Att. 10 Paraugu Aemganai atl i kti ce

hemot vUrU, ka ekskavatora maekisziensUl Ma zi Uzklai.
pievedUjtraktoram un harvestregiazres artdti bk 0igd v i
nepeci egams ekskavatoram. SUkotnUji bija plUOn
nepieciegamdbas gadojumU veidos vUI vienu ce

krauj ot cel mus pieveganas ceNu malrWs .ot Puak srC

l i el Ukos cel mus, sabojU zaru ceNus un pieved!
Taj U pat lai kU ekskavatora pUrvietoganUs pa
augsni (bedres, pl agasi sms her allpzO0kt ais z nmjUogsi | nals;

ekskavators brauca starw2ppekegaerdlsscé¢Naemt t:
ceNi em inrtad pigtiekar $1p50 k u ¢ e Niun,e pji a cvissgigradddd c2 Ni ) . P
darbametodd, aj U skaitU shemaeitekkumapdakdwdmatngda

StrUdUj ot ziemU pa sasalugu augsni, cel mu
pieveganas | ai kU, tUpUcddjaurm@G imediowied ujlliiz,v UA e
darba apst UkNus.

Lai atbrogvotos no |liekUs zemes, operatoram
celmu paceN maksi mUlIi augstu un met zemU, v
probl Umausl iakru ,hipdrreat naga kustodobas Utrums bija I
celma atkUrtotai satverganai, operators vair
purinUganas paAUmienu, kas Nau$ kredga headzl aa
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kad celmu nosvieg kaudz9otU pie tehnologiskU k
negat ovu i et ekmi uz magonu un operatora vese
|l ai k0. Komat s u goapne rpautroirnsU giaznnaasn,t ogjaan nomeganas
augsnUs bija daudz grit0Ok atdal gt augsni no
jUcengas veikt ziemU, kad augsne ir sasalusi
Lai celmi Dbltu viegli ekskewatosapoperatordf hbijemiizdotsn s
l i el Ukos cel daNUspl Ugblc | galzvednaj Um isaknpPms Umpb

mazUkos cel mus un celmus ar gauru sakAu si st

vienlaicdgi ar namgganugapadeNamt ptdekmiebj ot t
New Holland ekskavatoram nomeganas paAUmi ena
cilindrU bija nepietiekogs spiediens.

1.2.6. Darba laika uzskaite

1.26.1.Apr o0k ojsiamsa t antacama n Us

Darba laikauz skai te veikta ar specializUtu tri
AllegroC X ( At t . 11), kas aprokots ar darba | aika

Att. 12 Hronometr UgU i zmantotais | aukda-
Pirms cedem iizmlgiOnUj umu objektos uzmUrogj e
augstuméno zemes, vidi®j kok@ausmuu Visiem cel mier

6 VidUj U augstuma notei kganaikuwrzmUU g g ectel kraai saruugmsit sulmsum a2
23



bija | i edm]ér steplera piesalida 105cm | i el as T densi zturdg

cd ma numuru (Att. 12). Ar tUdu pagu identifik
novUrtUt darba ragogumu atkardobU no cel ma dir
kas netika izrauti. TU kUcelbmiempirambei gsr Uds
o r—
el

Att. 12 Cel mu mar gUj ums.

ZQmQ@tes izmantoja ar 9, | ai pal 0dzUtuiekska
tiem zomotes pirms darba sUkganas mebAdm&agAGa
liepu celmi, kU aro celmi, kas atradUs ekol

apdraudUt saglabUjamos kokus.
1.2.6.2. Darbalaika elementi

Darba | aika hronomet@W®@gg uvéirldti an Ueg KIgdahauat qri
laika us k ai t i pl UngadUVei gmmUk2a0j103s. p Ut 0] amape gat ap

stUdgganas un agrotehniskUs kopganas darba r:
princips pamatojas uz katras pUt UmUsn adme tbruUtol
darbu uzsUkot, palaig | aika uzskait:i un pi efi

gadojumU izdarot piezomes vai apturot darba |

aprUginUja aritmUtisko vidUjo. )
7 VidUjU caurmUra noteikganai celmu uzmUroja Z / D wun
MUr gj umu veica zUgUjuma vietdU.
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Celmu izstrUdes hronometfrsUydspprogr pmrel akr
vairUku celmu, ja tos izrUva vienlaicdogi) nu
(fiksUja brodi, kad operUcija beidzUs). Dar be
kori dor a madaba ciklan athilset &lgima ilzr augana, irzdiemdt
i zrauj vairUkus cel mus. Darba <cikla beigUs
sagatavoto pacil u skaitu. At sevi ggi uzskaite
izbrauk ganai no cirsmas, kU ar9o uzbraukganu un
notei kganai fiksUts | aikm, (gUdDr sekecsikearviat et ar
objektiem).

Celmu rauganas darba cikla elUkgmaentui noi zhe
parUdoti Tab. 4. ProduktovajU darba | ai kO iek
un zinOtni

Tab.4: Cel mu izstrUdes dart

Darba laika elements Paskaidrojums
Pagrieziens Torddrai eganUs (lai veiktu augsnj
PUrbrauciens PUrvietoganUs pa cirsmu darba
SniegganUs SniegganUs 10dz celmam, darbob
Satvergana Cel ma satvergana, mehUni sma i e
l zcel gana Cel mu raugana
SapUgana Celmu sadal 0gana sokas daNUs
PurinUgana Augsnes atdal oggana no cel ma
Nomegana Cel mu pacel gana un nomegana
ZinUtne PUOrtraukumi cel mu numuru preci
Citas operUci Citas ar darbu saistdotas oper U
PUOr Uj Us darbo Citas ar darbu nesaistotas oper (

2013. gadU tiks novUrtUts darba ragdogums,
krautuvi.

1.2.7. Datuapstr Ude

1.2.7.1.Biomasazy i enUd o] u mi

Vi enUdoj

cel mu

umi

uzmUr 0j umu

cel ma bi

dat i

0O ma

Vi s

sas a

pir ms

prUginUganai
pUrrUginOt i
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i zmUgi nUj umu obj ekt os viire nUalod awgn®sv, is epy G deodjied msa ,n t
i3.vienUdojums. PUrUjUm sugUm, kur@mtoas g&dd
sugas (egles) krlgaugstuma caurmUra aprUginu
i zmantoti AS fALatvijas valsts megi o pUtojumO
cel miem, kopganas ci rt bh§M. Thoretrmlo2008nfr astruktlra

D13-O7+074F D,; kur (1)
D,dcaur kUkgw s temyr
Dyj vi d ¢lmmat a ur mC

D, +~T1 1,89+ 0,87 Dy, kur (2)
D.,gcaur mUk§uw s tcmyr
DJjvi d@gineeé sur mUr :

3
D, T 67+0918D+585 kur()

0

D13|caurkmuragJugstu
D, vi dlgineac aur mUr

Cel ma biomaiszmamb@ijma, eksponenci Ul Usi | ki
4vienUdojuimGyi enUeédeumu ( Mar kil unide n10d%§ )u,mub [ rR
Oj ansuu, and Kukkola 2007). BUrza biomasas Vi
cel ma ubni osmaaksfaus notei kganai i zmanto valdogUs Kk

M =exp(i 3,36+ 10,67 13 ). kur @
s ’ Dy g 177
M J biomasasausna kg.
M =exp(l 3,97+ 11,05 13 ):kur ©)
s ’ ' D1,3+15’
M J biomasasausna kg.
2+1,2% D, , ©

M ~exp(i 3,68+ 11,54 ( + 0,02 0,05); kur

2+1,2% D, 4+ 26
M J biomasasausnakg.

Liel Uko egNu utthcm)yi egomasakAulU¢gDna, izmant
|l 0knes vienUtwijeamidgj wmgdv,.e emrlideod euims ( Mar kl und
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@)

— T Dl,3 .
M~ exp(i 6,3%H 13,37 D, 8) ; kur

M J biomasasausnakg.

Dis . (8)
D, + 9), kur
M J biomasasausna kg.

M ~exp(l 6,34+ 13,2

MazUko s<bicAn) GDomasu rUgina atseviggi, i
vienUdojuimus pn&db¢euimbyi enUedjeums (Marklund 19

_ D, 9)
= + : :
M~exp(l 2,5# 7,6F D+ 12),kur

M J biomasasausna kg.

(10)

- D13
— " 3 .
M~ exp(i 3,84+ 8,8& D, 10),kur

M J biomasasausna kg.

Papildus cel ma biomasu virs sakAu kakla rU
til puma not e@kwiammBd djoumsu)l,u tad aprwWigéemadd dji wm
(Hakkila 1975).

D, 2 an
(1—00)

V.= z°z H;kur

VI celmailpums,mS’ _
Dol celmac aur ml
HT1 celmaaugstumsm.

M=V Z B,; kur 12)
MJ celmabiomasasausnakg,
V1 celmatipums, m*
Bl koksnes el abbgaums
(egleii 394kgm * priedeil 476 kg *b Ur & &ltkgm' ).

l egl st amaj U bikamascle | umas kpaa zzeametsi un Vvirsze.l
saknes. JUAem vUrU, ka ¢gUda veida biomasas .
nepUrbaudotiem vienUdojumiem, bez tam darbU i
atrodas virssak Au kakla, tUpUc visos aprUginos, i e
pUrbaudot, jo taksUcijas tabul Us, no kur Um

krT gaugstuma caurmUru nav norUdots, kQGunD aug
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nepilndggi novUrtU celmu un sakAu biomasu, tU
apjomi bils ieglistami pUc materi Ula drupinUgar

mitruma un pelnu saturu.
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1.3.RezulutmUtio anal gze

1.3.1. PUt ¢ johjekiwraksturojums

PUt ojumu objektu, kur veikta celmu izstrUc
objektu atraganUspiwildtkausnUkarvtiessosd ptUas)j 2mu ob
izstrUdes bija eglad,ambd«tanidla@d®al ved ikgls 2011 .

Tab.5PUt 0j umu obj

At s | U( Kadastra Parauglaukuma = Nogabala Sai mni e Meg¢g:¢ Vecuma Audzes
numurs apz9omUj pl at ¢ tips desmitgade formula
65-03-07-410- 426800300 Notaure 17 vUru | R DM 11 8E103 1B83
58-34 51 Q ’ VidzemesMS 1P83
82-04-07-714 884200300 Stende 5 Abavas | Z Vr i i
1889 42 Kurzemes MS
82-05-07-712- 884600500 MUr sraga
437.8 o4 Dursupe 3,4 Kurzemes MS Dm 10 6E4P 97
83-05-07-603 909000201 . Tukuma |
3267 05 Jaunpils 1.4 ‘Zemgales MS Vr 9 5B4E1P 87
80-29-07-501- | 748000602
3609 36 Ogre 3 Val st s mDm 10 6E3P1B 98
Tab. 6 dot s detalizUts cel mu raksturoj um:
objektos. Raksturojums sagatavot s, bal stoti e:c

KopU visos objektos ir 1796 cel%hi ,veliideol GkdNudah
13). VisvairUk celgmaub.i)r. Oairdelsj b bgreederaaugsido®sOmU r
29cm, aprUginUtais nozUgUit2écmkoku krl gaugst uma

ResnUkie cel mi bija NQtaucmp. uBallJ@adanipndts ad
sugu cel mus, resnUkie ir apses un priedes ce

i zmUgi nUjumu objektos.

Tab.6: | z mUg i bjekly raksturojums ic el mi sadal 0j umU
Parauglauku ROdot Oj s Koku suga Vi dUj
ms A B E P
Dursupe Celmu skaits 5 125 30 160

29



Parauglauku ROdot Oj s Koku suga Vi dUj
ms E

Celmu D, cm 36 35 40 36
Celmu H, cm 35 30 28 30
Dis cm 28 27 33 28
Cel ma virszemes 11 10 12 10
Cel ma pazemes d 46 32 40 34
Lielo sakAu bio 61 63 61
Mazo sakAu biom 16 20 16
KopUj 0O cel ma un 57 118 135 119
kg
KopUj O izstrUddC 57 103 115 103
biomasa, kg

Jaunpils Celmu skais 69 279 9 357
Celmu D, cm 39 38 41 38
Celmu H, cm 25 29 20 28
Dis cm 30 29 34 29
Cel ma virszemes 11 9 9 9
Cel ma pazemes d 66 33 42 40
Lielo sakAu bio 65 66 65
Mazo sakAu bion 17 20 17
KopUj U cel ma un 77 124 137 115
kg
KopUjU izstrUdU 77 107 117 101
biomasa, kg

N@t aur Celmu skaits 2 5 207 1 215
Celmu D, cm 13 59 37 24 38
Celmu H, cm 18 38 33 23 33
Dy3 cm 9 48 28 19 29
Cel ma virs obmaselgl 38 10 11
Cel ma pazemes d3 197 32 9 35
Lielo sakAu bio 63 15 62
Mazo sakAu bion 17 7 17
KopUj U celma un3 235 121 34 123
kg
KopUj U izstrUdU3 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

ROdot Oj s Koku suga Vi dUj
E

Dis cm 35 25 25 31 25
Cel ma virszemes20 7 7 8 8
Cel ma pazemes do3 43 23 36 29
Lielo sakAu bio a7 56 47
Mazo sakAu bi oma 13 18 14
KopUj U cel ma un1i12 50 91 117 88
kg
KopUj O izstrUOdUO112 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
D13 CM 22 20 23 20
Cel ma virszemes 7 5 6 5
Cel ma pazemes d 34 14 18 16
Lielo sakAu bio 28 29 28
Mazo sakAu bion 9 11 10
KopUj U cel ma un 41 56 64 55
kg
KopUjU izstrUdU 41 47 53 46
biomasa, kg
Celmu skaits 35 198 1465 98 1796
Celmu D, cm 42 35 34 37 34
Celmu H, cm 34 27 29 24 29
Di3 CM 34 27 26 30 26
Cel ma virszemesl19 9 8 9 8
kg
Cel ma pazemes dB88 54 26 34 30
kg
Lielo sakAg bio 51 53 51
Mazo sakAu bionm 14 17 14
KopUj U cel ma un106 63 99 113 96
kg
KopUj U izstrUdU106 63 84 95 83
biomasa, kg
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Kop

ir 171t onn a,

Uj U

Att. 13:

A%

Pb%

ckAmubiunomasaa
i e gl b14atnoln nbaiso naysiad. @) Aptuv@rid 4%

E83%

|l egl stamU bi omasa

atbilstogi

cel

mu

sadal 0j umU

uz mUr

i egl st aml

bi omasas ir Ogres izmUginUjumu objekt ®U.kur
Tab.7? KopUj U cel mu biomasa
Parauglaukums ROdot Uj s Koku suga KopUl zstrO
A B E p s biomasas
Qpats
Dursupe KopUj U cel mu 284 14775 4043 19103 86%
biomasa, kg
KopUj U i zstasa) 284 12820 3446 16550
kg
Jaunpils KopUj U cel mu 5311 34530 1235 41077 88%
biomasa, kg
KopUjUO izstrU 5311 29749 1052 36112
kg
Notaur eKopUj U cel mu 7 1173 25135 34 26349 87%
biomasa, kg
KopUj U izstsal(7 1173 21695 27 22901
kg
Ogre KopUj O cel mu 13707 4481 58022 4441 70651 87%
biomasa, kg
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Parauglaukums RUOdot Of s Koku suga KopUl zstr O
A B E p s biomasas
Opats
KopUj O i zstr U(3707 4481 49408 3768 61364
kg
Stende KopUj U cel mu 1233 12033 1280 14547  85%
biomasa, kg
KopUj 0O i z omasd) 1233 10011 1058 12302
kg
Visiobjekiia KopUj U cel mu 13714 12482 144496 11033 171725 87%
biomasa, kg
KopUj O izstr U(3714 12482 123681 9351 149228
biomasa, kg

Sal gdzinot <cel mus, kuri em Kk o¥% rotemu Kbpskaga) t r u p
un UrUji veselus celmus, nav konstatUtas atgg
tiek bojUti dagUda |ieluma koku celmi. To aps
celmu skaita saddlsgj Amggcawbmr drpakUpesel o u

konstatUtas nevienU paraugl aukumO,

Tab.8 | zmUgi nUj umu o bijUesrkltju rvaekssetlur ocjed nmsi U |

nosakUmUm trupes |

Parauglauku ROdot Uj s TrujpWdgi c Cel mi bez Vi dUOj i
ms boj Uj umu |
Dursupe Celmu skaits 114 46 160
Celmu D, cm 36 37 36
Celmu H, cm 30 29 30
Dj3 Cm 28 29 28
Celma virszemesl0 11 10
Cel ma pazemes d32 39 34
Liel o immasaA.ka b 58 70 61
Mazo sakAu biomni6 17 16
KopUj U cel ma unli5 129 119

kg
KopUj U izstr OdU99 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 ROdot Oj s TrujpWgi c Cel mi bez Vi dUj i
ms boj Uj umu

Dis cm 29 30 29
Celma virszemes9 10 9
Cel ma pazemes d33 44 40
Lielo sakAu bi 063 66 65
Mazo sakAu bioni7 17 17
KopUj 0O cel ma uni22 111 115
kg
KopUj 0O izstr OdU105 99 101
biomasa, kg

N Gure Celmu skaits 81 134 215
Celmu D, cm 36 38 38
Celmu H, cm 32 33 33
Dis cm 28 29 29
Celma virszemes9 12 11
Cel ma pazemes d30 39 35
Lielo sakAu bi 059 64 62
Mazo sakAu bionil6 17 17
KopUj U cel ma un 115 127 123
kg
KopUj U izstrUOdU99 111 107
biomasa, kg

Ogre Celmu skaits 181 618 799
Celmu D, cm 35 33 33
Celmu H, cm 29 27 27
Dy3 cm 27 25 25
Cel ma virszemes8 7 8
Cel ma p az domass, kgl 28 29 29
Lielo sakAu bi o055 45 47
Mazo sakAu bionis 13 14
KopUj U cel ma unil05 84 88
kg
KopUj U izstrUdU9 73 77
biomasa, kg

Stende Celmu skaits 106 159 265
Celmu D, cm 26 27 27
Celmu H, cm 33 30 31
Dy cm 20 20 20
Cel ma virszemes)b 5 5
Cel ma pazemes d13 18 16
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Parauglauku ROdot Oj s Trujpwgi ¢ Celmi bez Vi dUj i
ms boj Uj umu
Lielo sakAu bi o027 29 28
Mazo sakAu bion9 10 10
KopUj U cel ma unb55 55 55
kg
KopUj O izstrUdU45 47 46
biomasa, kg
Visi objekti | Celmu skaits 615 1181 1796
Celmu D, cm 34 34 34
Celmu H, cm 30 28 29
D;3 cm 26 26 26
Cel ma virszemes8 8 8
kg
Cel ma pazemes d28 32 30
kg
Lielo sakAu bi o053 50 51
Ma z o wbikasa, kg 15 14 14
KopUj U cel ma un103 92 96
kg
KopUj O izstrUduUss 80 83
biomasa, kg
m Aréjiveseli celmi ™ Trupéjusi celmi

70
0

A 50

AT

g

T
20
) ”H ‘ ‘ i

A "I i TN TR
bl B B R il B I - - I S T
Celmu diametrs
Att. 14 TrupUjugo un UOrUji veselo cel
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At kUrtots celmu rakstukopum&cpOedjmumui zebj d
darba | aika wuzskaites dati em. |l zmant oj ot hr o
(atradUs par tuvu ekologiskajiem kokiem vai r
cel mu marg8gapmamannpeii SaskaAU ar darcheal niai ktaa
skai ®wOn82margUtajiem cel miem. %anpo | dliksqt nnlkjpia
cel mu skaita. MegU atstUti, I|ielUkbaimegUmaai
at st Ot i mazo di mensiju cel mi, nedaudz pal i e
ieglstamUO biomasa (Tab. 9). Salodzinot vidUjU
CBIunMCR500 kausiem, st atniasvt iksoknisthalttUitsaka at ggi r

Tab.9: Ar abUm tehnologiskajUm iekUrtUm i zr

uzskaites rez
I e k U Parauglaukum RUOdot Uj s Celma suga Vi dU
S Nav A B E
noteikta

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

KopUj U bi oni119 57 122 135 122

Izrauto celmu skaits 18 5 117 29 169
leglstam0 b103 57 106 115 106

Jaunpils Celma D, cm 39 39 39 39
CelmaH, cm 24 30 23 29

KopUj U bi oni1i5 75 131 130 120

Izrauto celmu skaits 31 58 221 5 315

l eglistamU bi10o1 75 114 111 105

Stende Celma D, cm 31 26 30 27
Celma H, cm 32 31 31 31

KopUj O bion55 44 57 71 56

Izrauto celmu skaits 9 26 190 16 241

|l egl st aasalkg b 46 44 47 59 48

Visi objekti  Celma D, cm 36 34 37 34
Celma H, cm 27 31 28 30

KopUj O bi on107 65 103 114 99
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I e k U Parauglaukum RUOdot Of s Celma suga Vi dU
S Nav B E
noteikta
Izrauto celmu skaits 58 89 528 50 725
l eglistamU bo93 65 88 96 86
MCR- NQ@t aur ¢CelmaD,cm 13 54 38 24 38
500 Celma H, cm 18 39 33 23 33
KopUj O bioni123 188 124 34 123
Izrauto celmu skaits 7 2 4 186 1 200
legl st am0O b107 188 107 27 107
Ogre Celma D, cm 45 34 34 38 34
Celma H, cm 35 27 29 20 29
KopUj U bionss 116 56 96 122 94
Izrauto celmu skaits 36 31 64 486 26 643
leglstam0O b77 116 56 82 103 82
Visi objekti | Celma D, cm 43 35 35 38 35
Celma H, cm 34 27 30 20 30
KopUj U bion94 110 64 104 118 101
Izrauto celmu skaits 43 33 68 672 27 843
l egl stamU b82 110 64 89 101 88
Abas ﬂVisi objekti  Celma D, cm 43 36 34 37 35
is ekt Celma H, cm 34 27 31 25 30
KopUj U bi oni02 110 65 103 115 100
Izrauto celmu skaits 101 33 157 1200 77 1568
|l egl st aasé kgb 88 110 65 89 98 87
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Celmu diametrs

Att. 15 l zrauto un atstUto celmu skaita
SaskaAU ar darba | aika uzskaites da%noem fa
mar gUt o cel mu pi eej anbkktos iziaamaddlFasna&Kopeghvssam
bi omasas, tajU skai ttbohnas,roet @BICBODieMohnas zragl st
cel mu biomasas (Ta%) rd)f alkti ied Wik Ui daatNraUd Ut8o ¢
egNu cel mi
Tab.100 Ar abUm tehnologiskajUm iekUrtUOm i zi
biomasa
I e k U Parauglaukum ROdot Of s Suga KopU
s Nav A B E P
noteikta
CBl  Dursupe KopUj O bi on2149 284 14290 3905 20628
l egl st amU b1862 284 12411 3329 17887
Jaunpils KopUj O bi on3567 4376 29053 651 37648
l egl st amU b3136 4376 25089 556 33156
Stende KopUj O bi on494 1152 10818 1130 13594
l egli st amU b418 1152 9005 939 11514
Visiobjekti KopUj U bi on6210 5813 54161 5686 71870
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| e k 0 Parauglaukum RUOdot Of s Suga KopU
s

Nav A B E P
noteikta
leglstam0 bb5415 5813 46505 4823 62557
MCR- Notaur KopUj U bi ons8s8 7 753 23013 34 24665
500 l egl st amU b746 7 753 19874 27 21407
Ogre KopUj U bi on3183 3608 3612 468% 3163 60421

l egl st am0 b2765 3608 3612 39971 2687 52643
Visi objekti Kop Uj U bi o n4041 3614 4365 69869 3197 85086
l egl st am0 b3510 3614 4365 59845 2714 74049
Abas Visiobjekti KopUj U bi on10251 3614 10178 124030 8882 156956

'se k4 legistam0 b8926 3614 10178 106351 7537 136606

1.32. Celmui zstr Udes darba ragodogums

PUt 0j umU k op Ut oinznsatsr Uiddlg fasst aln807s cel mu bi o me
faktisko iegltUs koksnes dadat Au®@Bl kadgo 8 i gggreld u

i zst r Utbthasacelmu6bBomasas, ar MGRO 2c i r s mUs i zahras kblsbes.a s 7
Vi dUjais darba | aika patUriAg motorstundu |
0,42stundagonnal , bet produddw 0V atielBksbumddematn Nepast U
statistiski bitiska atggiroba starp abUm iek!

dagUdus pUtojumu objektus. VisvairUk darba |
(parauglaukumDgr U, DursupU un StendU, Tab. 11). Pr oc¢
i ekOrtOm% vidUji 96

Tab. 11. Darba laika uzskaites kopsavilkums

|l ek Or t Parauglaukums legi st af Darbastundas, Pr oduklaiksy Produkt o
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 Notaure 21407 0,37 0,34 98,2%
‘Ogre 52643 0,42 0,40 95,2%

39



Visi 74049 0,41 0,38 95,9%
parauglaukumi

Abas i ek|Visi 136606 0,42 0,37 96,2%
parauglaukumi

MCR500 un CBI kausi teb0ol agiuskim azqm@igi adj
nedarbojUs pretnazis, tUpUc pasl iklkat iandljplsUt saa ¢

metode. Att. 16 redzams, ka MEROO vair Uk | aika patUrUja cel
(galvenokUrt, tUpUc, ka pretnaga atvUrgana un
CBl kausam), talu pamijlUbusopearlzd jlUsi kaad gpatsUr |
pat Ur Uj ot mazUk | aika pUrbraucieniem. Tas |i e
darba spiedienu50ab st rl0dnbitju0sOt rMUKR par CBIl kau
ieviestopar gt owriaga ai zvUl e; piemUram, harvester

mani pul atoru un gandr gz nekad nepiebrauc koka
i zstrUdU pozocij asi piazgwUleegioti reklsktarivdk av diro meel tr

palielinUt darba rUdiusu.

W (Rl = MCR-500

0,04
- - J . ‘ L

Att. 166 Darba | ai ka patUri Aa struktlras

Darba laiks, stunas tonna™
=
&

Brauc
Grieias
Sniedzas
Satver
Izce|
Saplés
Purina

Nomet
Meklé celmus
Citi darbi

VisvairUk |l aika pat@rprodelkt muUidaebgahai
pUrbraucieni un toija®W&% manevodukkaviOadapeéaUt ai
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Citi darbi 5% i
—_Mekle celmus 0%

Brauc17% Nomet 4%

Purina T%

Saplei 5%

Griezas 17%

lzce| 25%

Sniedzas 7%

Satwer 12%

Att. 17727 Produkt ogvU darba | aika patUriAa s

|l epriekgUjos pUtgjumos konstatUts, ka cel
atggirogi i et ek MBr bcael mai kcaaupamUBsi Ag mikgltes
i eglstamUs biomasas apsei, bUrzam, eglei un
parUdots Att. 18. Grafikos redzams, ka visUm
diametramy akstur o pakUpes vienUdojumi. VisUm sug0
diametrs ir cmazphiemppaam20l ai icra resnu egles oelmu, a p s |

pUrrUginot uz iegl st armeoi zbe so nvaasiur, Udputb2edmikddsnl) nve kdl

egles celmu.
Apse .

a0 EEEE[E
-‘ X i) = 197,79 51,19 - Fix) = 330,78 %-1,42
" R1=10,69 £ - =073
5 10 E 18
= g 10
= 5 =
£ = 5
S0 2 10

0 0 W 30 4 S0 60 70 80 0 0 W 30 4 S0 60 70 80

Diametrs, cm Diametrs, cm
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Enle

Priede
o = 221,88 51,38 20
T Ri=0,87 o ¥ H)= 631,591,689
C 13 "E‘ 15 R[il].F
=onm L
‘Ezs Es
R R
)10 W 0 40 S0 &0 70 80 )10 W 0 40 S0 &0 70 80
Diametrs, cm Diametrs, cm
Att. 1&8 Produkt ovU darba | aika patUriAg at
PUtojumU salgdzinUts darba ragodogums, rauj
boj Uj umi em ( c eemtinkoksme® parkugir20ld.mun 20g2ados) un Ur Oj i
cel mus. Statistiski bltiska celmu izstrUOdei p
kausu, kU argo aprUgdginot vidUjos darba -500a§g0ogu
kauss ir vairUk piemUrots Ilielu celmu izraug
celmiem, strUdUjot ar ¢go iekUrtu, nebija jlta
VidUji, raujot trupUjugu$ tekemlks, daekd, r i
cel mus.etekemiUkozidarba ragogumu atstUj cel mu

Sapl Uganas

JUAem

veselaik#k s n e i

dar ba
vUr O, ka
, tU0UpUc

operUcijeicteapbpafkemackhmie

trupUjugi em
praksU darba

cel mi em

ragoguma

ner et

rUdot U
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m Celmi bez bojdjumu pazimém = Trupes bojati celmi

0,06
0,04
1 Ll =

Darba laiks, stunas tonna™

Brauc
Griezas
Sniedzas
Satwer

lzce|

Saples
Purina
MNemet

MeklE celmus
Citidarbi

Att. 19 Produkt gvUO darba |l aika patUriAg truy
bojUjumu pazodmUm izstrUdei

Sal gdzinot dagUdu di menmujuz¥8ttODdevepat Ur U

20 redzams, ka tievUkiem celmiem nav jltama
grltOk izraut, ja tiem nav UrUju bojUjumu pe
redzamas relatavggidggblaas, ragagomalUr Uji veselu
UrUji veselu celmu izrauganai nepieciegams ma
ja celmi ircmesmakdr gpzarvidsOos gadoj umostiskt r up U
mazUk | aika (darba ragdgums uzlabojas).
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20
18
16
14
12
10

Darba laiks, cminkg™

[T VR S -

Att. 20:

Relativisdarba laika patérina izmainas, raujot trup@juius celmus

Att.

8%

0%

0%

I

%

-20%

-40%

-60%

-B0%

21

Power (Celmi bez bojajumu pazimém)
+  Trupéjusi celmi ——— Power (Trupéjuii celmi)

»  Celmibezbojagjumu pazimém

)= 331,02 %%1,52
Rie=10,89

e fl) =101 58 w1 3

Diametrs, cm

Produkt gvU darba | aika patUriAg truj

bojUjumu pazodmUm izstrUdei

fx)=0,01x-0,15
RE=10,21 + 4 . N +

&0
+
Diametrs, cm
Cel ma diametra i et esktmeUduezs tdraurpbls urgaug
sal 0dzinot ar veselu celmu izstr.!l

l epriekgUjos pUtdojumos par cel mu i zs60r Udi ,

cel mu

rauganas kausu, konstat Ut s, ka operator
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celmugrp U0 vispirms izraujot lielUko celmu (Andi :
Gaj U pUtojumU ar abUm ijek OwaiOmOk eoyd It mu sp rweit edrj U
darba | ailkael mat UrzirAaganai (dtdarRa) ! avVkavaiat

izcel ganai un manevri em. Darba | aika uzskaite
raujot vairUkus celmus, pieaug. |lespUjams, k
ti evUkos cel muwsa,Nuk ama zwe icced miui eslkuai ta. 1 espUj al

tas, ka celmi ir adus 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 1,40

Darba laiks, stunas tonna™

Att. 222 Darba | aika patUriAa struktira, izc

PUtojumU novUrtUta augsntersUddepa gdoabrub ai ertaegkdnu
|l ineUra korel Ucija ar darba |=0i,k6a6)pautnUrs diul tk
(D=200063e m) OpatsOv,ar®m (mregati pwa ek Nu e HEBN jhdu, ( D
dpatsvabam2)osr T&sma meddmB, bija griltUOk izraut
organi skUs vielas daudzunmuudawdNme nnUsi raulgBmtUE
|l ai ka uzskaiti, secinUts, ka goikermuficbj pave

izaut un attorot platobUs ar augstu gruntsiden
133.Cel mu izstrUdes izmaksas

PUtojumU iegliti dati .Caftmeepmevegasnadsides U

smalcinUganas un ¢gdgel du piegUdes darba ragoc
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rddogt Uj i Aemti no agrUk LatvijU ¢gstenotiem pU

Andis Lazdi Ag 2012b). | zmaksu aprUginUganai i
aprUginu model i s, kas bal stotsnduizs Zlva zeddirAg U:
AprUginu model o0 atseviggi aprUginUOta celmu iz
pUrkrauganas un ¢ggeldu piegUdes izmaksas, pi

krautuveiir5k m, g¢gel du psii BoklWhd e v edt tc@llumm pieveganas
krautuvei ir 0,m.

SaskaAU ar aprUginu rezultUtiem celmu biok
jaunas magobeans3. iApr8Ugi8nolss i zmantotais dWisdWUj ai

2,39tonnash-1 . Cel mu i z 9t rndod e p agpidzamaXs as , bet i el
smal cinUgamBati(akt. Aedm) . vUr0O, ka 1 06dz gim vei
20cm resnu celmu izstrUde. SamBeunodndumiaicd mUl o
cel mus n o pi eveganas ceNi em, mai nQsi es gan

apstrUdes kvalitUte un darba izpil desadlt rvuemsk.:
pi eveganas un augsne ska wskatap thtviojguamaa s i edtaw abrao s
i zmUgi nUjuma objektos.

Veicot bi okurinUmU sagatavoganas tehnolo
risinUjums izmaksu samazinUganai atcel moganas
rauganu (eaeUj ams, -5wWi0e nklaruasmiy,) ,ark OMGR 0 di vpak Uj
i evi elg@aha rupjiem gmpabugqngdédbDaapwpai20l ej asgal a
|l i el Oko daNu augsnes, un tad Igoadza skardaeudt zuivnlO ¢
pat Ur Ut Uj a. Otr ai smalcinUganai i zmant oj ami

Val entdns LazdUns, and Agris Zimelis 2012).
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1,

SkelduvedEjs 16%

Ekskavators 21%

lekravéjs 1%

Smalcinatajs 25%
Pieved &jtraktors 21%

Celmuvedéjs 16%

Att. 23 Cel mu ggel du prognozUjamU pagi zn

Raujot tikaite c el mu s, k acsm,r edsanr(bkai rpaagrd g2ubmosn fplne a u g

bet celmu biokurinUOmUO Usbegm’zpamalk%)a, shaerta zii n 4t

pieejamU celmu biomwsaTasmapiziobUos kpammij Ul

di mensiju izvUlei ir bitiska nozome kurinUmO
par minimUlo izstrUdUjamUO celma diametru ci
i erobegogana, ir biltiski nosskaiizdploat dnpamU.di me

Att. 24 parUdota celmu iegistamU biomasa

attiecdggaj U caurmUra pakUpU visUs pU0mhtoij eamdk d e
0

celmu skaits ir % n

celmu kopskaitas ibzateiilkgmhBtnmimdsi

kopUj Us ieglstamUs biomasas.
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W |ggistama biomasa ™ Celmuskaits

BO00 7
o 7000 0
E 6000 0
2 5000 .
= 40 =
= 4000 =
w2
3000 =
i
2000 4
“ h boobtuskas
A N 9 1 T T I
T RN AR A AR R e s R R R AR RS E R EE S M
Celmu diametrs
Att. 24 1 egi stamUs cel mu biomasas sadal §j

Ogl ekNa emisijas celkgberimZggelUdes ptroicesdb a
biokurinOmaj U un pat UrUtajU dozeNdegvielU ir 139::
2,28kgCherm®*ggel du; attiecoba starp ogl ekl: cel |
Liel OkUs @i srigdaass c(e2l5mu dr upi nWegeagva,el pa daobi
drupinUt Uj os.

l.4.letelkkumidar ba met ogu pilnveidoganai
PilnveidotU darba metode parUdota Att. 2
ekskavators wvairs nebrauc pa zaru ceNu, nodr
Apst Ud Uj amUs josl as, kas netiek apkrautamar ce
ar jauno metodi ir 8,5 m, neatkar Qgi no zatr
nepieciegamdobas gadoj umU i zr aujsot kuans atprgaruicelly of
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Makz Blce 14m

g
g
g

vy
Z Celmu josla

O Y

3 /
[
Zaru celi | Z
| /
o [
: \i Ekskavatora darba zona Z | ?
- _ R
ARREE RS/
[
|
Att. 25: PilnveidotUs darba metodes s
POrUjie ieteikumi darba metodes pilnveidog
e slapjaiAu, purvaiAu, UreAu un kidredAu

ceNiem, kU arN za&id musenNikam Uplued)z nd zar u
nokni ebj saknes gar zaru ceNa malu (i
pieveganu, ¢gUdus celmus ir jUizrauj);

e sausi eAu mega tipos opieraatzoarsu rcdekNij aisr p
opg ators atstUj ciglamiys Uuzd caeNi eno,s jcae | nrl
ceNi em, cengoties neveidot l i el as bedr ¢
tipos nav ieteicams raut priegu cel mus;

e pUrUj U cirsmas daNU, karsi charvi ezne,m rtathjnaormh
apsescelmik as resnUki ppaereg@O0cemmi car uaabiUmU

cel mi ar cacmyr mUru 1 0dz 50
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l ai novUrtUtu darba apstUkNus cirsmU, o

resnUki priédesuvannjhbUtie ad&dk Ur0 viegl,
pi emUram) caurmUra ierobegojums nav | UA

vai rUku celmu grupU vispirms jUmUgina

izcelt blakus esogos mazUkos cel mus:
e skujkokuci r smUs at st(Ujellnapg kski ssudu epa, kNa
pUrmitros reljefa pazeminUjumos, kur sa

var bilt problemUtiska;

e ekskavator am naarpilpulzaicduni nlaaistirddrddit u r es

j Upagri é¢amns apr epritekgpusi, | ai nodrogi n
l ai kUO.

Pieveganas etapU jUOizvUrtU iespUja atst Ut
Nautu bitiski samazinUt pUrvadUjamU balasta (
15.Se¢ nUjpuari cel mu izstrUdes izmUgin

1. MUr 0jumi rezultUOUti I|iecina, ka nepast U
skaitu ar vizuUli identificUjamiem tru
i zrauj amo Vvali at st Ujnaenvoa rc eblamus tddit meunzs i [ iu
ka, piemUram, resnUki celmi rada I|iel Ok

Tas nozodmU ar o, <R mnaablse Ugalhnmu c{ Ds mU n
kO I'iel Uko celmu atstUgana.

2.1 zstrUdes lamanl)joap eu¥m tioar ri hspr g 8Raj i em ce
atrada vai Ukhos sO&lommUj 6 mar gUto cel mu)
cel mu uzskaiti pi r ms izstrUdes. Cel mu
pUrtraukumiem turtpidde¢s!| aiilew, ciez AMamdtz
Cel mu raugana bija apgritinUta platgbOU:

vairUk | aika patUrUja celmu atbrgvogane
|l i etder ggi vei kt zi asalllsi kad augsnes vir
3.Celmu izstrUdes darba ragdogums ar abiem

neat ggor Ustuwida®j ipr ® d 3 k ttgnaulbiordaaas baasnds)a i k a
talu atggorUs dadmpbaerbkdizKpugaidal pemat o

Komat su ekskavator a, vairUk |l aika pavad
50



pi emUrot Uku pozdciju, bet New Holl and
i zrauganai un -598p lcleglamua i r a uMiCaRn a s kausa
ragoguma paaposteincUdasa nodroginot norn
cilindrUO. VUrtUjot darba ragoguma rU0do
pazemes biomasas allometriskie vienUdoj
iepriekg veiktirmum ipdgtorf Wdni,emt iparuzxrelda |
daudzumu, nekU ir faktiski. Tas nozomU,
.DagUdu dimensiju celmu izstrUdes darba
sugUm bitiski palielinUO§i Watrbaz | bhi bhmap
celma diametrscm,r tmMamWck sg pdaurs 20e |l mus t u

cirsmU, ja netiek glti pierUdojumi, ka
ar trupi risku. Nevienai in®kskodar bsaugi0
samazinUjums, raujot par 50 cm resnUkus

gal venU <cirtegaveieknt aunpigansnes vi egl Uk

i espUj ams, ka darba ragoguma rU0dot Uj us
opg at oriem nav jUcengas izraut resnUkie
.Raujot trupUjugus celmus, it opagi |iel
par14%) , talu jUAem vUrUO, ka trupUjugiem
notrl kst augstUks bUpfaséaakttasdaumsi egl
.PretUji agrUk LatvijU veiktajiem pUt o]
konstatUts, ka vairUku cel mu wnigruphsai c 0 ¢

vi sresnUkaomazilmm ,darba ragdgumpul DArban
skaidrojumu ¢gUdam rezultUtam; iespUjam
raut visus celmus (ta) U vakaiatrp ttiaesv,Ukk
i zmUgi nUj umu pl atgoabddse mv e(ilkdtdaz gp intUins e 2 i :

svd gUs cirsmUs) .
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1.6. Objektu kartes

Att. 260 PUt 0jumu objekts Ogre, megaul®@7es ats
501-360-9.
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Att. 2727 PUt Qjumu objekts NOtaure, me@¢@0%dzes a
41058-34.
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Att. 28 PUt 0jumu objekts Stende, me§ea4aizes at
714-1889.
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Att. 20 PUt Qjumu objekts Dursupe, meg8%0dzes a
712-437-8.
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1.7Augsnes agrogomi sko anal ogu rezultUti

Tab.12Augsnes gomi skUs

Objekts Parauga = Augsnes |Nkop., gkg? CaCO;, Ckarb., Corg., Ckop., CIN Apm. bPi esUtiApm. bI/Hi dr ol
dzi Nu pHCaCl, gkg™ gkg? gkg™ gkg? kapac ar bUz cmokg? skUbu
cm cmol kg™ mgekv 100g*

1PL 501-3609 O 3,2 16,66 0,0 0,0 483,3 483,3 29 1531 21,2 32,5 120,6
1PL 501-3609 0-10 2,8 5,64 0,0 0,0 179,3 179,3 32 49,4 7,2 3,5 45,9

1PL 501-3609 10-20 3,2 1,86 0,0 0,0 45,6 45,6 25 11,2 1,5 0,2 11,0

1PL 501-3609 20-40 3,7 0,44 0,0 0,0 15,7 15,7 36 11,3 0,6 0,1 11,3

1PL 501-3609 40-80 3,8 0,16 0,0 0,0 6,9 6,9 43 7,7 14,4 1,1 6,6

2PL 3609 @] 3,2 12,92 0,0 0,0 2745 2745 21 99,6 17,0 16,9 82,7

2PL 3609 0-10 29 3,07 0,0 0,0 80,5 80,5 26 28,8 3,3 1,0 27,8

2PL 3609 10-20 3,5 0,65 0,0 0,0 14,1 141 22 10,1 0,7 0,1 10,1

2PL 3609 2040 4,2 0,21 0,0 0,0 4,8 4,8 23 5,8 21,8 1,3 4,6

2PL 3609 40-80 4,0 0,18 0,0 0,0 3,0 3,0 17 6,8 18,8 1,3 55

1PL 1889 @] 3,2 13,11 0,0 0,0 383,7 383,7 29 120,6 23,3 28,1 92,5

1PL 1889 0-10 31 1,32 0,0 0,0 37,1 37,1 28 15,3 7,7 1,2 14,1

1PL 1889 10-20 3,8 0,85 0,0 0,0 22,0 22,0 26 10,4 26,0 2,7 7,7

1PL 1889 2040 4.8 0,47 0,0 0,0 13,7 13,7 29 9,8 60,9 6,0 3,8

1PL 1889 40-80 6,6 0,20 92,3 111 6,8 17,9 33 50,0 99,4 49,7 0,3

2PL 1889 @] 3,7 14,60 0,0 0,0 398,4 398,4 27 126,0 33,1 41,7 84,3

2R 1889 0-10 4,8 2,16 0,0 0,0 37,8 37,8 17 14,2 50,4 7,2 7,1

2PL 1889 10-20 4,9 0,62 0,0 0,0 18,3 18,3 29 5,8 44,1 2,6 3,2

2PL 1889 2040 5,4 0,26 0,0 0,0 6,2 6,2 24 7,0 80,7 5,7 1,4

2PL 1889 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 0] 31 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., gkg? CaCO;, Ckarb., Corg., Ckop., CIN Apm. bPi esUtiApm. bI/Hi dr ol
dzi Nu pHCaCl, gkg* gkg* gkg* gkg? kapac ar bUz cmolkg? skUbu
cm cmol kg™ mgekv 100g*
1PL 47-8 10-20 3,8 0,45 0,0 0,0 7,0 7,0 15 3,5 10,6 0,4 31
1PL 47-8 2040 4,1 0,32 0,0 0,0 10,9 10,9 34 50 0,7 0,0 4,9
1PL 47-8 40-80 4,4 0,18 0,0 0,0 7,6 7,6 44 3,8 31,9 1,2 2,6
2PL 47-8 0] 31 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 9,1 34 4,0 3,3 0,1 3,9
2PL 47-8 10-20 3,7 0,25 0,0 0,0 7,7 7,7 30 4,4 0,8 0,0 4,3
2PL 47-8 2040 4,0 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 3,5 42 2,6 45,5 1,2 14
1PL 3267;8 @] 4,2 2,74 0,0 0,0 71,7 71,7 26 23,6 40,9 9,7 14,0
1PL 3267;8 0-10 4,3 1,05 0,0 0,0 19,6 19,6 19 10,3 33,3 3,4 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 2040 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 5,5 3,8 9,3 15 47,5 96,4 45,8 1,7
2PL 3267;8 @] 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 3267;8 10-20 3.9 0,64 0,0 0,0 12,0 12,0 19 7,7 0,9 0,1 7,6
2PL 3267;8 2040 4,0 0,23 0,0 0,0 59 59 26 50 2,7 0,1 4,8
2PL 326-7;8 40-80 4,4 0,09 0,0 0,0 2,5 2,5 28 4,9 48,5 2,4 2,5
2PL 5834 0] 3,8 15,24 0,0 0,0 488,5 488,5 32 115,8 33,0 38,3 77,6
2PL 5834 0-10 3,5 0,77 0,0 0,0 18,8 18,8 24 10,7 0,6 0,1 10,6
2PL 5834 10-20 3,9 0,49 0,0 0,0 11,7 11,7 24 5,7 7,1 0,4 5,3
2PL 5834 2040 4,3 0,24 0,0 0,0 7,4 7,4 30 4,3 14,9 0,6 3,7
2PL 5834 40-80 4,5 0,15 0,0 0,0 4,6 4,6 32 50 52,1 2,6 2,4
1PL 5834 0] 4,5 14,35 0,0 0,0 415,4 415,4 29 83,6 48,2 40,3 43,3
1PL 5834 0-10 4,0 0,95 0,0 0,0 21,9 21,9 23 9,8 31 0,3 9,5
1PL 5834 10-20 4,0 0,45 0,0 0,0 15,4 15,4 34 7,0 2,2 0,2 6,8
1PL 5834 2040 4,3 0,21 0,0 0,0 8,0 8,0 38 4,5 3,7 0,2 4,3




Objekts Parauga = Augsnes |Nkop., gkg? CaCO;, Ckarb., Corg., Ckop., CIN Apm. bPi esUtiApm. bI/Hi dr ol
dzi Nu pHCaCl, gkg* gkg* gkg* gkg? kapac ar bUz cmolkg? skUbu
cm cmol kg™ mgekv 100g*

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.13Augsnes granul ometri

Objekts Par auga 2mmi 63 € m 632 ¢ < 2¢&gm,
cm

1PL 3609 0] - - -
1PL 3609 0-10 67,8 27,0 5,2
1PL 3609 10-20 76,8 20,9 2,3
1PL 3609 20-40 77,7 17,9 4.4
1PL 3609 40-80 75,5 17,2 7,3
2PL 3609 o - - -
2PL 3609 0-10 65,4 30,8 3,8
2 PL 3609 10-20 66,5 29,0 4.5
2PL 3609 2040 58,4 36,4 5,2
2 PL 3609 40-80 47,8 38,7 13,5
1PL 1889 0] - - -
1PL 1889 0-10 80,1 16,6 3,3
1PL 1889 10-20 79,8 11,6 8,7
1PL 1889 20-40 66,4 17,4 16,2
1PL 1889 40-80 66,3 18,9 14,8
2 PL 1889 o - - -

2 PL 1889 0-10 84,1 9,6 6,3
2 PL 188-9 10-20 87,9 6,9 5,2
2 PL 1889 20-40 86,0 6,5 7,5
2 PL 1889 40-80 74,1 17,4 8,5
1PL 47-8 0] - - -
1PL 47-8 0-10 89,4 9,1 1,5
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
2 PL 47-8 o - - -

2 PL 47-8 0-10 86,1 13,6 0,3
2 PL 47-8 10-20 83,1 13,5 34
2 PL 47-8 2040 90,0 8,4 1,6
2 PL 47-8 40-80 93,0 6,1 1,0
1PL 3267;8 0] - - -
1PL 326-7;8 0-10 63,7 25,7 10,6
1PL 3267;8 10-20 57,6 25,6 16,8
1PL 326-7;8 20-40 54,9 23,9 21,2
1PL 3267;8 40-80 51,7 25,4 22,9
2 PL 326-7;8 o - - -

2 PL 3267;8 0-10 71,9 23,0 51
2 PL 326-7;8 10-20 72,5 21,6 5,9
2 PL 3267;8 2040 75,1 16,9 8,0
2 PL 326-7;8 40-80 66,0 21,3 12,7
2 PL 5834 0] - - -

2 PL 5834 0-10 76,2 19,8 4,1
2PL 5834 10-20 77,2 18,3 4.5
2 PL 5834 20-40 76,2 18,7 5,0
2PL 5834 40-80 77,9 17,8 4.4
NQt aur e, 5834 0] - - -
NQt aur e, 5834 0-10 82,1 13,0 4,9




Objekts Par auga 2mmi 63 €& m 632 ¢ < 2gm,
cm
NQt aur e, 5834 10-20 81,7 13,7 4.6
Nt aur e, 5834 20-40 82,6 14,1 3,3
NQt aur e, 5834 40-80 84,2 12,4 34




2.SAKATURUPI | ZRAI SONGOESKBUWNA
CELMU | ZSTRUDEN MEKNSTHI

21.PUt 0j uma objekt.i

2012. g a d ad encoevmabibord §5u mu(2.lolbtgbeld t ksas ti ka i
2011. gadU Rietumvidzemes, ZiemeNkur z8smes,

veica atcel moganu platobUs, kuUs pirms divi

211t abul a. PUt§j umi

Kods Pl at Megsai mhi e Me §¢ Audzessst O
iecirknis tips formula/
vecums
80-29-07-501-360-9 3 Vidusdaugavas/Ogres Dm 6E3P1Bgg
65-03-07-4105834 1.7 Rietumvidzem Dm 8E;03 1Bgs 1Ps3
82-04-07-714-1889 2 ZiemeNkurzerm Vr
5B4E1Pg;,
83-05-07-603-326-7 14, 1.7 Zemgales /Kandavas Vr
6E3B1Pg;
82-05-07-712-437-8 3.4 Zi emeNKkur zem Dm 6E4Py;
2.2.Koksnespa augu i evUkgana un anal Qz¢

| zmUgi nUj umbUc obfj eea2damgariilds ) ( ti ka ievUOkt

no egNu un priegu saknUm patogUno sUAu ider
izvUI Uti 20 trupUjugi rmet mipUjkdgiarde2mi .b | N
vietUs ievUca 282 atesdlU«k)s Isaiknest éi ktu, cik
saknUm varUtu bit inficUtas ar trupi izrai

ievOktas ~10@8 paknmegi KoksanobU no sakAu di
veidos: ar dUrza ¢ggUrUm, ar cirvi wvai ar

plasti kUta maisU ar celma numuru urstkaogUd!
uzgl abks as miahodet &mper at i r U.
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221.att Ul s. Atc 222. attUls. S

LaboratorijU katra sakne tika mazgUta a
vienu diennakt.i. PUc tam katr ais shakmueis tniok a
5, un no saknes vidusdaNas, i zmantoj ot Ci
novUrtUts ar9 saknes s tklbvkosknlei sv:aiv eksoekidan ek oakr
katras saknes padAemtais &loktssesdsi pds adgNU$
| i esmas un ievietots Petri platU ar i esal
temperatir un regul Uri pUrbaudotas, i zman
n citu dUAu rseazsutlaplamo bap.stiredgde v
darba gaitU tiks novUrtUtas augsnU palikugo

c

H. annosunms . |
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SAKNTURUPES | ZPL AOBB®OJ ERO
FAKTORU | ZPUTE
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3. HETEROBASIDION ANNOSUM S.L. INFEKCIJAS
NOVIORTUOJUMS KINURRBDES
STubOJUMOS

2010.- 201 2. gadU apsekoti l et ri p aRinasu g1 au
contortapr ovenienl u rezi st enc eP.cokditauaRings sghvastris t ar p

rezistence preHeterobasidion annosumsl. Parauglaukumos P. contata un P. sylvestris

st Udoj unHeterobaseliork pp. i nfekcij asi zndoav &t tiajt e ms U

proveniences, pamatojoties Heterobasidiors pp. genoti pu anal §gzi
Apsekojot paraugl aukumu, kas i erQikkont s Vi

iecirkndg 2010. gadU, tika nds emosemuatrslda k ¢

P.sylvestris s al ¢ d zPi cortbjtas mPearnUt s, ka klingkal nu
Lake raksturo I|ielUka rezistencaeatan wmabrhdzi n
Nel son. 2m®d4de@kotgsadl9 &6 .P. aracttde kis@pred k onteait 1 ai s
Zi emeNkur zemes, kms g s @&ipPmoeizatasitilld 04 u mbhar gbas v
bagUt Us augsnUs (bijugajM nkt)g aulmlzstiledy 4 s u p
kokiem tikai ev Ukt i pakaogk AnleSr t ot i apsekot $ erplak atug
Vidusdaugavas megsai mmige ¢ d U, Hswshasudgendtipsdkt w i
i zpl atdobas robegas un noteiktu sakAu piepes

3.1.Materi Uls un metodes

311. Empori skU materi Ula raksturoj ums

P.contortaek speri ment Ul ai s stUdojums Vidusdal
i eci(rikan6d. kv., &P298m.0glyjdel Kitear Ok-ab®’d106i Zpll tine s
282743 AgAudzes :80asQiltvass P, i+nPUt rndejgsa a%itplsdtajGusmas s
Pinus contorta var. latifoligproveniences Pink Mountain, Fort Nelson, Summit Lake un
viens P. sylvestrist ne zi nUmasv airzicaenltssmesl)epr i R¥ylgestj3Us a
izcirsti 1983./ 198 4l. e pgraidebkeykiogdu ci r gana vei kta 200
kad nocirst. par augkuwrki?2 100 .b i ¢udkhaslatsk gnidoet med kkog
ti ka irpas (ikgas i ewvBktpaasr ced OUm), | ai pUrbaud

H.annosums.l. Vi dusdaugavas megsai mniecobU ekspe
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(turpmUk 1. parauglD&okmidgeyog kkaotkri J paat rtcUd lulins
metrs, stameg .r iPl0dbmudqgt akokithdtiem HOrPcsghlestris, 22 7 :

Lai pUrbaudotu provenienlu (Pink Mount ai
pret H. annosuml auksai mni e p(sleksot 3 e m®s3,6. B. gentbrth i er
eksperiment Ul ais st hcsdjiums eZidedie-R4BrmBigmei se ci
nogabal i; auCcCinek, smedgiddWgiiggsdD St Udotjrudiress r e p |
contortavar. latifolia proveniencesPi nk Mount ai n, Fort Nel son,
cirte veikta 2007. gada ziemp.erZimeme Kk or zse
paraugl aukuma katrU parcel U ir 50 koaki, at
metri. PUOrbaudotas 54 parcel as, 2 7 0 Otiksk o k i
ap z 0 mUx parauglBukums.

Lauka un kamern Oldes dapbwakSalbAast pupg € k i
ierobegoj ogod f2aklt 2o.r ug a dzagp Usttear pat skait U.

3.1.2. Lauku darbu metodika

| e s p (HeterabBsidion annosurk | Ut Ui pme au giloa ek krhth, nov
kokuvai nagu st UvoHKlannosumukgolgetr ameBust uxza ksmalkrk u
Apsekoti un lutzwdgkiad in potanajdliokitsii e k a

Visi k a |l tkuogkiie un koki , kuriem konstatUt| au
pUc iespUj akaklamyuyv plaAseak As aprinr am Hi Rmpmas | o
i evOktas no 34 ArasteHamosinrBuphgeem&Ai tika nol
un i evietot.i polietilUna maisiAos. AugNgerr
kur par aug?fC uzegrpaebr GittiTar#p d@urma uvgeniat gz p mOk O

313. Kamer Ul o darbu metodika

| ev UK todtertar i pas | aboratorijU tika nomizot
birsti nomazgUtas, pUc tam no ripUm noteci i
atstUjot mBjsbaigahodr o@iNnUtu tajos gaisa ¢
i evietoja kast Uki amas niksutbdlj eas 5t emper at |l r U.

PUc ripu inkubUcijas, izmantoj®x12Biei ca
10x 4, 0) un 0, 7 cm xtiOka conUrpH aawsd &ntass alksa tkresy gri
H.annosunk on 0 di j ne sHlpnnosunk dAn g dwidjoaes By uggus vai ¢

smal ku pinceti pUrnesti wuz Petri platUm un
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konodijne®tlUij ilai&tak Wrztsoj umos (2 platUs pa ¢
pl ates mikr os KanpoSumagr, k ulati| &gl tu

Lai noskaidrotu, vai no koksnes ripUOm i
H.annosumi zol Uta tor kuilead m@ sn gstbar ii lAiuz tatru ladat
iesala agara barotnes. PUc tam uz ¢gds pagas
H. annosumi zol Ut i em un2nbvicent cajta U1 umU no wuzl i k
piedergba komnkhrmtt amkgemotei kta tros nedUNu
konfrontUcijas 31@m0.i3132 .sattatrUpl skul t T r Um (

3131 . al.enddsem z ol 3132 . al.enddsemi z g |
43, 15 pieder vienia 253,133,140 eprezent U ¢
citam genotipam genotipus
PUH. annosumgenoti pu izdal o0ganas, iespUjama

notei kgana st Udoj umu shUmO.

Lai notei ktu augNger meAu | aukumu, tie |
for mUta pl Uves. AugNgermeAu | aukums tika
priekgmetu |l aukumu aprUginUganai paredzUto
noregul Uta liektas | 9onijas garuma mUrdgganai

3.2.Rezul t Ut i

3.21. H. annosum genoti pu anal Qze Vidusdaugavas
paraugl aukumOU

At kUrtoti 2012. gadU &pamosumij ot ainfiekdja pdar a
konstl@P.tontortapar cel Us 29 Kk dlainesomi z b Pddoitopta i 2 8
st Ud gipficUmodsba 2 gadu | ai kU pieaugusi no 7, 93
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Hannosumi nfi cUti koki, 2012At kglardtlbt 2P Sylpastrstk io ¢ O t
st UdgHwamosuni nf ekci jas pazomes neti ka Ukdrmast. at
VeicotH. annosung e not i pu sal 0dziPncdOrdostast Udl o msnoat Ot g
attost 0j H.gnnessngedotigi a krais | ek Nal.janndsunk af i « U wm uk
B21l.att.Ul®M)su ieglitie datirUtuedina,i zlpdat &j
bazgdijsporUm (pUc audzU veiktajUm megsain
micUliju (no inficUtiem i@piedkigPPDUsvengkhnt
k onst atbontsrtaceliadivusgadus p Ukco paguataaess,i nf i ELUj ugi
annosum kas liecina par vUju u@/hlissoR@l) Tom&tr be
bitisks aspekts ir m@giedrti Jlekopgiakdlavas k
annosums poru veidoganUsj amask sriGookttdensl ah 2003 P ot i
i espUjams, ka sakAu piepes micUlijs, kas i
no iepriekgUjUs generUcijas priegu cel mi em.
l i el Okoti eisf iscalglaghbll0j mat er i (Dl dadiem KSieslid 1987u n Uk s
LielbritUnpkapktH anacsumait dWIsi j s pa68gddusbedj | apegl e
cel @be{(g, Pratt 197TéfekcijpBdcaPbtih h®B9B&Baid
megsmniecdbU iergkotajU parauglaukumU nep|i
gener Uci | awa Ud @l madttied Ikidi, biH.angdsumi nf i cUti ar
K o p UH.arinssungenotipu skait® 01 2 . i 4gando obe gas -3danr i U n
B2ll.att DisyYesmit divii2000ti gad9%) egékNauj a
k onst atHUanroguimgenotipiemAr ¢ S o mi j diksperiméntost nagkaideots, ka
P.contortaaudz Us raksturodoga infekcij a®996)Mapzllbktideg a
genotipi iekNauj tikai vienu augogu koku. I
2012. gadU gis genoPi emUri a&rk,N a ®igeq goipdus ackghNUis o (k
infekcijas izplatdoba nav ddkdUd6a mp agra d@, B e
Hellergen 1999)L i t er at I r @ 5 migraWtuinuswgeéadliisd Z Usn j aun Uk |
infekcija izpl at Usaudeesveguraams oivri f; e kpcailjiaesl iinop i :
stabilizUjas TOH&dgemi sjudd6®dad @ Utkdwku vecum:
nepieciegami tigllwmllki mpWt djou Mirmgnesuminiekeijas n o v U
i zplatgogbas dinami ku. Apsekojot audzi 2B8012.
koki) genotipu sk&@itbs.gehat2puaOskagiadd mmijpa
genotipu skaita, tad 2012. gadU vairs tika
konstatUti 6 jauni Hgmosoni npi c Ukas kb&kNawbijt v

gadU konsHamdum@én etm pi em, kas iekNauj tiksa
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paplaginUjis genotipa robegasi z Balajibzadall oLt Oi
gUdi géiie.t i@enoti pi, 1kOuruuns vraeiars(eks ekdayéidiotisho.
(36%) ik N a ujl0 kékus.P.sylvestriss t Ud g H.anmosusmi c Ul i ja izpl at
saknWsUjvi s amertireusz gir,d, beé¢di gmpbtspavaobed:
par 1 metru gad0U, ner et v i e n a(Ragfern,8teniidp a d i
1998) . TomUr lauka apst Uk NamosimgeNoti par latgir e
jolielaimokxpka induviduUl aj ai un arQ proven
ad nav zinUms, ci k U li @glrléastpod kltewetungy Eumpmadt ia p a
anal i z Ut genoti pu i zpl at obas di nami ku t ik
provenienl| uHamaunmt enc.i pr et

SakAu piepe izplatojusies sakAu kontakt
kokiem, k& uzskaitoti 20HWjiuwvi20102.geqadSbmi jKon

vei kt U p 04 dgagus veddB. 8ontortast Udoj umos vi dUji vienl
(Piri, 1996). Atggirobas i eseclhua29gd mias st ot
eksperimentUO), kU ar9o ar to, ka SomijHO st U
annosumi nf i cUtas eglksannasumi 2 o k@i u,l,W&s izdal §:

generUcijas celmiem pUrstUOvUjiane®t @t apos ¥e
i epriekg biH amnosumignufgjiasUtaars priedes. Turkl Ut
noskaidrots, Pkaontoganau d zHDsarmgsihep amat U i zpl at ¢
bazgdijspor Um.

1. paraugl aukunmJankosumgem a i Pii uz6 . heXt UOru u
2010. gadu, genotipu skaits wuz hekthlrku Girr0
st Udot Us P.8bikesa g a datddgaths25 4800H. annosungenotipu (Piri 1990. cit.
pUc Swedjemark, &g H arnosuimg d 99 B) pu Nekakets 1.
liecina par H. annosumi zpl at §danos sakAu kont aktu ce
Vi dusdaugavas medgsai mni ecdobas Vecumni eku
st Udojumos tika i zdaljgethi 6492 % eineok Nau jH. Wai rt
annosumi nfi cUtu koku. TUtad & 70% gadoj umu sak
l epriekgUj os LVMI ASilavao veiktajos pUto
brovapputes pUcnUc (sjaun asrtald otjeurniutsor MP X i ea lo k
konstatUts, ka 29 ®adosm zveaUsptUegunfakdiz e
izplatdgjusies sakAu kontaktu ceNU (Kenigsva

At kOrtoti a /9 e kmetjiz ditkoswanil @ £ i keddk b k oRimg at Ut

contorta var. latifolia Summit Lake proveniencéii z dal 0t s H.tarindsami zwvol &h's .
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ProvenienceFort Nelsonino 12 i nfi cUt i eHnankosukii Zzan Utzid,al $Hd
Pink Mountaini z d a li @toil Ut 6 nnokoKemKopOUj aUsi enfi cUto k
-2012. gadU: iPPnknMoaobtai koki -895intokOti) k
i zol Oti ), i3ubmmiinf ilcalktei koki (33 izol Uti).

Summit LakiestéetiOkusalkagdzi not ar Fort Nelso
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OH.annosumgenoti pu robegas om

321l.at t Ul sparaugl aukuma ek ssphettniame nArU | doa gsU
krUsUm at z @ k@wnosunggten@itriigpgeil mg, no kuH.a nav
annosum 0 - kaltis koks. FN, PM,SLipar cel U st Udotas Fort Nel
Summit Lake proveniences.
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3.22. HoannosumaugNger meAu sastopamdbas novUrt Uju

2012gadU parauglaukumUO tika ievUkti 57 | a
jeb sporas neveidoj§ iHeannosuma u g Nger meAi . AugNger me&u | au
i24272crh. Vi dUj ais aktovi sporul Uj dgaViadgjNgies
viena koka konstat Ut687ef. ahgi§égdemedAi | auk amt
kasir48% no visiem 2012. gadU apsekotajiem in
esog &®jcbmorta2010. un2012. gadU wuzskaitoti 110 | el
k o n s taatgBitg ig3.2r24.Aabula)Redfern (1982) noskaidrojis, k& contorak o k s n U,
sal 0disylestrismazodoj sporas dogst | abUk. Jaunu
bazodijsporu koncentrUciju gais0U, kas 1 r v
centru veidoganos.

32.2.1. tabul a. Au gdNaggelrdntsndtartapsr aosvteanp aemachl
2010. un 2012

Provenience InficUto k Koku skaits, kuriem KopUjais augl
konstatUti a laukums,
No, 05 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

Provenience®®i nk Mountain gan 2010. , gan 2012.

skaits, kuriem konstatUti augNger medAi , k U
Proveniencei Pink Mountain 2012. gadU kons
poteriéib® o inficUtajiem kokiem veido augN(¢

Lake 2012. gadHlammmsuma kaNGemme Ait Ut i

3.2.3. P. contortaeksperimentUl ai s st Udoj ums Zi emeNkur ze me

iecirkng

Metodikaund aNazul t Ut u aprakst ot esmi2ionif2i.c Ug d cea
pUrstUv proven,i etméoiskS Momint aLakel egltas 13 't
| z d a ¢efotipi peede Heterobasidion annosuns . s . AudzU konst at

genotipi 3231. att Ul s), no k udrkolesn Infekcijasl audtsatikes 1 i e k
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gadoj WU ai elair Uk kUrTWwUeinnmf ipc Ot ieveenkiepmsbiakus o k a |
i nfi R4Ylveais audzei, tad I nf ekci | aBRsylvasirie Tim v ar
novUrots, ka paljipaltisvltrs iio® Noulltioeswenskhis U v ar
blargyr Ovj ur npdna tpavasara, vasaras sezonU,

kokus, tiek bojUta stUdoto skujkoku miza ce

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.annosunyenoti pu robegas.

3231 attUls. parauglaukuma eksperi ment Ul
kr UsUm at z 0 hh@nnosunagengtigii FN,PMiSLT par cel asFatt Ud ot
Nelson, PinkMountain, Summit Lake proveniences.

33.Seci nUj umi

1. P. contortast Udo)NMuthasdaugavas imefgiscaltmpnbiaecd b
pi eaugusi no 7, 93% | apidannoSumlrd i(R200ortads gad
2012. caeHdathos2im b f i R dbntarts.

2.Vidusdaugavas i me@kait mfj iUe pad@ses i auldimlU @
i eglHtannesumi zol Uti (79%) iekNaujas kHIdU n
annosungenotipiem, 6 egl zbe Uti veido jaunus, Hatggi
annosumge not i pu sk ai 42sn t@r0olb2e. § agsa @8l li iUe Inlbk ali s
genotips iekNauj 34 kokus.

3.Vidusdaugavasi me@&at amp UeRnasbcéhiortplaralatifolia m U
provenienciS u mmi t Lake raksturo | i &l dhkcum 1 e z
i zraisgto sakAboi tUupi2lodide z Bikna)j3tdsl D Gz gaod b

proveniencUm Pink Mountain un Fort Nel so
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4. Zi emeNkur zemeslamkgaammneed d pflconmeamils z 8t U
novUrota ze méa.annosumisd-Uikad ®56nar audzU apsek
kokiem; konstatUti 5 nelieli genotiopi, I
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4.H.ANNOSUMS . L. MI CUGLI JAS AUGGAMNA
NOVURTUOUJUMS POHIISPORWBONP
GRUPA) UN KORWDNDFEKERAS

4.1. Metodika

Ek sper i meaasild ap oRrms glsestrfsun k| i ngkal (Pinuspr i e
contortd st UdqajZimome Nkur zemes megsai mmizddgdh eass s
parastUs priedes un 2 klingkalnu priedes, k
uz eksperimenta irk o ganaMe gwai ep Ut 0 g aialss naatvasi jmesgu
Eksperi ments i emudgkuosttsU 2012. gada 28.

Koksnes nogriedRicmakziUgllos ROuigegosUdUiza
bedrBHtescm diametr0. KatrU bpadogdz@bar i api |

mi kr ol i triH anhdsumiss tvai gPllsbiopsis giganteasporu suspensijas.
Eksperi ment UH.iaanosamst.olt.i itzrodlsUt i : HPicdéaSapies k a's
koksnes, Ha( P)sylvgstriskaksndspunsHa(Alp k as P.eaiortas n o
koksnesH. annosuns . | . konQgdi jsporu suspensijas ar s
sagatavot as | abor atmpirimd e¢lasgPer pmg btatraed i & e £
H.annosuns . | . ibiad160 taatnk U r8tPo g/lwestrisun 8 P. contortak o k s n U) .

P.giganteai zol Ut u attdostoba tiks analizUta turpnm

PUc suspensijas iepilinUganas blugdgi nc
koksnes pUrmUr ggaubiUzt g1 glaanuak.a Bal pusgtolki Noisn k3 n e
katra blugoga nox Ugrt asi gpag bilkkasamso@U0dUt as
LaboratorijU ripas nomizotas, nomazgUtas wur
kast J,otatnsatilba galu brovi vaNU, t@0daU0jd0ein Umo
veikta ripu apskatei z mant oj ot ster eomi Hetaobdsidignepp. | ai
konodi jnesUju sastopamdbu uz koksnes virsma

PUc pUrbaulamosars zh mlWit saclzBAemt ai s | aukums
biezumu, aprUginUts izolUta ieaugganas dzi N
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42.Rezul t Ut i

NovUrtUjot kong@aicji 1 Hetenpbasitnt ansosuiPbguupas
izol Oti Ha (P) un Ha (P1)P conortalbcb&k shiUe l( Bk u i
1, 40N0, 24 mmWdi3@nUnmdrdi Bn&JannssaniSo dyz iup@ts arz o |
(S)i1, 13N0, 054mMm/tdild sU

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)

augg

mm/idi enU

Vi dUj ai s

O P.sylvestris
HE P. contorta Heterobasidion spp.i z o

421 at t (Heterabasidions pp. vi dUj ai s P.ayvestimmPas Ut r t
contortak o k s n U

Visliel Oko & ucgnjosak @& s 81U Hwmnoslnd @ ol Ut sgitsa ( F
ir ar o i zol Bltontortakkocakss nieesg.l1 tGi eparezR I gllupad iiex
adaptUties konkrUtajam sai mni erknusPy sylwestrisSa v u
koksnU konstat Ut sH. arkhasumvi sl @b &k Nal8ring Xt &jhild $
neskatotesum, ka teor Uti ski | B yléstrigniPecbntbgat b ke mUa 't
vaj adzRtagr bpas i zol Bt igem,pasali@ddiOtawt, &ras i
Somi jU veiktajos p @tugriloomorts (veeumg 8imI4t gadi) ir k a
uz AUmo g UK.aparvipprume(tS gr upa) s aP. ytvestrisfPiij 10860 ar
At ggirobas ar miem vargltwajbhlem skaiudt djt amas
pUt 0j umU Hnaonesdmst.Ut.a mi cUl i ja vegetatdov0O i zp
saknes. TomUr d o m(hpsakasaugteni as t &d @ g iumd b awse i k't
kokaudzUt avtaBtaaidgs nUorrj Baudz bargbas vielu,
struktlTru un ar9o micUlija attostobu.
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Vi sl i el UkpPo sylleatistniPnoontortak ok s nU  ai z AUmiis i zo
atti7ec84gNl, 73 % u224,tD70N1s, 06 %

12

=
o

[ee]

ai z Ae mend

(o))

I

N

VidOji

0
Ha (P1) Ha (S) Ha (P)

Heterobasdion spp.i z o

O P.sylvestris

B P.controta

422.a t Beterdasidionspp.vi d Uj i ai z AePnsyhestriunP.a u k u ms
contortak o k Sn@m d.zi NumU

TomUr aizAemtais | aukums katrU no anali
izol Utiem biHiamésim nebtggi Has .(S) un HB (P)
sylvestisk ok snU i r bl ti s iPicontoitakokshikps0,05)s al 0dzi not a

P grupas izol Uti (Ha (P) un HR coatérth ) ) u
koksnU, savukUrt 1liel OkR sylvestiskoksmds Gi g Aem
inter esants ar t @, conkodak bk mkzOtUsiaHa(BmMazUko ai z
| ai gan augganas Utruma zi AO1g4gNi@pB8Ptmmmud

Sal g dyzaijridotpr oij et ao £t m.HounbsunBt U sl ippaac (ht t § s
no konodijsporUm ar iHeaqmosumk gUj U mgatdlDi jaanakb
bazgdi jpP.ssphestriSumP. contortak ok snU (rezul t Uti ieglti
gadWar sea@ibmBt galkd@®dj umos gan HSanmpsumsp.als., ngiacnU |
l' i el Oko virsmas | aukmsylvestik ¢ msSe@iutedmBM Ui K 8 K
(novUrtUjot baHpoahrosussp.olr.u mincflelkicjiiaj uai z Aemt ai
t i B.gontortak o k §10,92+3,70% S grupas z o | Unhtl,8%0,66%P grupag, i zol
sal §dzPi gyleestris(aart t i e#2,8296iS grEpa B 2 o | Wht0S30,36%P grupa
i zol){Bpiaikumg. TomUr konstatUtUs atggirogbas sta
katrU konkrUvaptiakbktui skgUbhai skas pie U=0,
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legitie rezul HGwnosunp.laar ulgdgaa ntaos,g &khar mims Ul i | a
nokonodi,gapmaZ0gndi jvseprotriCkm)! B. contortak bk s BU i r | i
s al @ d Pisylvestrikaksni.

2012. gad st arpatskaitU ASakAu trupes Pierob
sylvestrisunP.contortae k sper i ment Ul aj os Hs antbduds.l. genotipy, Kur
izplatoba, tika i zvUH anddsems abu begit ikaePAdad b
sylvestrisi r maz Uk u HAddmosugsal, ps @t 0 ?zcomoata Giaer i egl t
rezul tUOti eksper ipanélnanidsumg ols. sv dJgét atmdwU mi
saskan ar rezul t UtHiaamsunsk ds.  iad ci@tsii pdarua Inioz jac
un kondodijsporUm, ja k (HetsrgbasidprgPkRai s zpUdodbp
tiek Aemts tiegi auggana$ HGutnosumes | koksi@kee
Utr Ok izplatoti esAun ok okrotkaak tuize kkoku caur sak

43.Seci nUj um

H. annosums.l. augganas( g@nr umsc Ul i jkaonadi,jgmpadbEm
bazodi jvseprotriknt)l ) comtértakzd kesndJU i r | i e P.(bKvestris s al §
koksni, savukUrt aizAemtyessiskoiksatdas | aukums
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5.MAZO DIMENSIJUCELMU UZn i MOBA HRET

ANNOSUMS . L.

5.1. Metodika

Laii zvUmaaudi ametr a

pUtoganas

BAZODI BERAIJDRU | N

s k tljaknoskms.l. icz2p ImMe o &,0

stacijas 2Kh2 sngads3 ma@gredpuck ap U

no z Ug @Gupekotaslivase g NU edmraise g u

j(@ld ntabuwal z e s

511t abula. 2012. gada rudeng
ApzomUj | Kvart Nogabals Pl at ¢ Vecums, Audzes sa
gadi formula
P2012 193 1 1,9 14 10P
P2012a 193 3 1,8 14 10P
E2012 201 2 2,5 53 7E3B39+E53
P2012b 22 8 2,3 19 10P
E2012a 204 2 0,7 5E3P2B75
P2012c 175 1 2,6 15 10P
P2008* 179 1,11 4,7 15 10P

Aud P2008vei kt a

Mi nUt aj B. amosdnsU |
2011. ga

at kUrtoti

| zv Ulaita PD&lsnieron 0 z Ug Ut as

NozUgUt o

apakgUj UsUOr apMlIs

sastopamoba

da rudeng.

di vas

apsek

markdlugwt éeyglldigl@ankpuUcnoz UgUg :

pirmo reizi

virsUj Us ri

cel mui tRjemameVisaseelimiviijras Ul tliBsaizmestas aus

tika | aboratorijU

atvUrtos

anal jzUOzmantoj ot

ri pas tika

H. annosums.. k ongdi j ne «@j sat ztothUt a

mar §gi ePrair

atzomUt o

laukums bijaH. annosuns.l.inf i ¢ Ut U

KHogmdsuos.l.anf i c Ut o

gemnmie K mtjaas

novietots un

rTti Au | aukumu

ADiglUadv ad bi OsitpoagsU stn k Bipasr u mu r

wre n 8 o maAGNtjtaasm
polimtimWnmUmas sé ApsratbkUbtUBRDpas

stereomi kroskopu

LEI

nostiprinUOts

uz ri

| aukumu

pas

uz

CA MZ
pl asti
Virsi

vi enas

summd) .( VReelnatso wdits |

| aukumai rusnmakso plUg uk urmap ads
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iztei kts procentos. Ja uz ripas bija atzom

Il nficUtogba tika izteikta procenabsak@abdopun
52.Rezul t Ot i

No 554i evUks ey Umok gamalpiUmUt as audzes, kur
vas ®6j@)173%bi j a i nHiaonOsuresd. Nar i evUktpajedm 3940
inficUtas bija 537 €3(399.%)L 0 dizeltegrac et , el 6@ @eg Ne
sakAu piepes izraisdotU infekcija attostoju
analizUjot 2010., 2011. gadU B% gdr aolwi edfhutou s
ripasun 1%%e gNu ri pas (i 201 10.S &gsaldiaz paktespkab § 0 j 0 g o
i zpUteo) .

2012.gadilerogkotaj Us un apsekotajUs ahdzUs
annosums . | . bazodijsporui#4ff ékciSaad)ddezv Brogti Usz ¢
novUrota aud2042P201l2¢i abtiP attiecdgi 5% u
celmiem. SavukUrt audzU E2012a kegs&dnenUt s,
pUc koku nozUgUganas inficUjugies ar sakAu

| nf i ukansui = vi enald Us paawd zdUe3i 6 6 %r s Mg Uk ai
annosums . | . vi dUji ainzoAevntsalns ilnafuikculiisaj Um r i p(
konstatUtsiawdztUuPRodrg | i-adwERa.tasulalaudz U P20

521t abul a. 2012z0g&8d0 aukyrHtanmosguinsd.Ut o b a

H. annosums.l. Vi d Ulj-l. annasums.l.
Anal i z I nficUt ( ) ) )
ApzomUj (g ] aizAemtaiw | ai zAemt airmso |\iy
ripu skaits Qpatsvarl . i ) ) -
vienas ripas % inficUtajwUm
P2012 100 31 0,8-45 15
P2012a 99 11 0,8- 66 15
E2012 100 19 0,87 31,18 6,8
P2012b 95 6 0,8-49 16
E2012a 60 40 2,6-50,3 13
P2012c 100 5 0,871 3,7% 2

2012.gadall k Dapsekotaj U audzU & POdhosurksd.nst at
inficUtas ripas nofle@tpobalUkaalUmuda®yw) sal

par 2% mazUka. Tas sakr 0tH anosumd .tlo.s ipdd D§ w
iespUjas samazinUs ilgstogU 1 aika pomU (.
annosuns . | . bojrey Gr ovjaa md & dpikMdu kgoakdau (Risbethil95%).a n a s
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SavukUrt vUcu zinUtnieki noskai #raonosurgsi., ka
infekcija saglabUjas tikai 20% una 1931QIK.ot n Uj
annosums). mi ¢ Ud titjgaset1omli var Ut u kavUt ar 9 kannkur C
and Johnson, 1978; Piri, 2003).

Tur pmU@lkaijbll paredzUts apsekot 2008., 20
paraugl aukumus, kO ar9o veikt gatddkd0rt et gk or
parauglaukumos, lai noskaidrdtl annosunms.l.mi c Ul i j a att st obais dir

egNu un priedgu cel mos.
53.Seci niUj um

Mazo dimensijupi egu cel mos sakAuapitépée$j usiabs
maz Uk (i nfkUc tgiNul X ed %)6® 1 e g Pebziudl trU&ari2010s ank r O t
2011. gadU konstatUto
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6.SAKNU P |HEPERGBASIDION ANNOSUM S.L.
AUGP GERMEN U AATOAMBAEUZ
LI ELU DI MENSZSURWMEBS ATLI EK

6.1. Metodika

2009. gada august Uavzasn Ubheng s kmo vreedyi  iKearl Gs!

divos mega tithamosimzrniietOfjas lkbirelu di mensi|j

vei kts, HamnosermalgNgBr meAu attdostobas di namiKk
Darba mUr ¢i «H. aoriojuma ungodWglerrtmetAu att 0st Obu i
uz lielu dimensiju megizstrUdes atliekUm, k

ZinUtni sko megu Kal kvnlanwags. nekpk aruadwzadsU sial
8E 2B 65 +P, Ma 65, ndsawsiun Uktiad  rkelnd rsa s( Kapu)g):
nozUgUti 40 trupUjugi koki wun sadalgti dagUC
ti pU, bet 39 atl kvekmesg.pUfkodldwdass uzadt3®v a
+ La, Ap 65, amakesmWUlsaydsme, dai analizUtu :
dagUdos mega tipos, izvUlIUtas atliekas no
celma un trupeTsruipeps! atntbeunsk dldl.es pakUpe u
vi zuUl jonoe®&rmll sadal §ganUs pakUpi. PUc tru
iedal otas tros grupUs, Aemot vUrU gan cel mza
l aukumu, gan struktiru. PirmUs truptatkai i nt e
krUsas mai Aa. OtrUs trupes intensitUtes pal
ir tUds pats vai |lielUks, konstatUtas aro
pakUpes celmiem trupe ai zdrmao lgamas szt rvi kstul
sagrautaK at rs koks sazUgUts dagUda garuma nogr

vei kti mizas Hognidsumanuig. N gletr kmlerAtuo tuaz mUr 9 gana v
2010. 1 0dz 2012. gadiaem 205Um wnl2@kIm gwada
augNgermeAu sastopamdbas un rizomorf Um, no:
k1l Otbitne. Darba metodi ka detalizUti aprak

uzraudzoba unkbkuomegogana skuj
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62.Rezul t Ut i

6.2.1. H.annosumaugNger meAu attostoba dagUdos mega

Datu anal gzU iekNautas attiecoggi 39 Dm
augNgermeAu attostobu, konstatUts, ka 2012
Dm metgiapU wz atliekUm izveidojugies 1,3 r
augNgermeAu nekU Kp me §g%uz tfikgkshes)l24L .k u st Wlod
Sal gzinogi, 2011. gadU Kp mega tipU bija 1,
ti.pUSal §dzinot ar iepriekgUjiem gadi em, Dm
augNgermeAu nekU 2011. un 5 reizes vairUk ¢
ti pUO IlielUkais jauno sporul Uj ogo uau ggNagdeursmep/

trupUjugo atlieku at /mPgalnda s gnaedtk] 2 al1214i2e geany |
un914crim*2012. gad0U.

1800

T T
(=T S T N &)
o O O o
o O O o

EDm ®mKp
800

600
400

Auglkermenu daudzums, cm? uz m® koksnes

200

2010 2011 2012
Gads

6211. att Ul s. AugN¢eur imtafieku tiipamaRalenL01L.c m
un 2012. gadU Dm un Kp mega tipo

VUOci jk Ov @iUt 9j umU (P. Sche¢tt un H. J. S
atliekas garuma metru pirm0O dadati #EGic0 i z\
augNgermeAu, bet ViUcegazjithO3ém,i@kampUt oj ums
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mor UnamsUmugtsur pret 9Dml so Kpt
S

—)

kidras augsnes. M u iegltie
11,4crfaugNgermeAu uz vienu at|l

konstat Uti VadgNgedme Au cmz Vi

negms ti pos uz
dat i | i ecina,
Il ekas gar uma me

enu atliekas ¢

mi nUtU vUcu zinUtnieku eksperimenta rezul't

mega tipU ko%asutgaNtgletrsme7Alu, 8uzcmwi enu atliirdbas

i espUj ams skai dr oj amas ar d

agUdo trupes i

pUimgs. VUcu autiozmamtlUatogsu mOi kaikat Us atl i el

megi zstrUdes dar bu vei kgana

S . T vwiUsDi wa

i zmantotas atliekas no trupUjugUm egl Um | 9«

att9ogstoba koksnU bija mazUk
a

vei doganos.

i ntensqQva, k a

Sal 0dzinot jauno spor ul Uyjswzlo atkekag tNpgrear me A
u

pUc trupes izpl 821Phasatadld st)um&k olnsk Gt Ut s, Kk:
i zAemot tos kokus, kuriem trupe i zplatQj us
atstUganas il gumammedgUai gdleimeélai sUd aakgNge
ti pU savukUrt lielUkaidaydaumms sipror il jUj o gd0 h

M Jauni 2010

W Jauni 2011

Auglkermenu virsmas laukums,
cm? uz m? koksnes

Trupes izplati3anas augstums, m; meia tips

Jauni 2012

6212. att Ul s. AugN¢§eurmdakul
pl at

trupes iz dganuUs
|l zvUrtUjot iegltos datus
ir lielUOks tUm atliekUm, kur

i eakuaksu nisi | (pcumtma ¢
auagstuma stumbr

var secinUt, ke

as reprezentO
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| zAUmums ir atliekas no kokiemgstkwumam. tIreapp
ka giem kokiem stumbra apakgUjU daNa bijus
kokiem veidojugies vairUk augNger meAu.

Sal gdzinot augNgermeAu veidoganos uz at/|
laukuma (9 no atl ekas ggUrsgri esdMa laaukluna , ( X)on
palielinoties trupUjugUs daNas | aukumam a:
augNgermeAu |l aukums. GUda tendence novUrot a

N

o 6000

g

; 5000

S E 4000

< 5

&2 3000 ® Jauni 2010
=]

Eﬁ 2000 _ mJauni 2011

) -

= 1_: 1000 - Jauni 2012

= m

§ E 0 -

£ <50 | 50- | 60,0-|70,0-| >80 | <50 | 50- |60,0-/70,0-| >80

S 59,9 69,9 79,9 59,9 69,9 79,9

1

4

S,/ S, %; meia tips

62.13. aAu@NGe flavkends@ecm)uzinfat | i ekas til puma ¢

trupUjugUs daNas |l aukuma no atliekas ggU
Neskatoties uz mega tipu, kurU atliekas
gadU0 1iel OkU daNau gauegsN guezr meetAlui ei kzuv eai pdaok g Uj Us

gan nogrieghAa62dlal uaapbkgpusVUi ¢i ztei kt Uk t a:
turkl Ot otrajU un tregajU gadU pUc atliek:i
apakgpuxB ineklUi wli®Wmaj U gadU, attiecdogi 849
leglitie rezultUti liecina, ka gan 2011., g
atliekUm nav maindojusies Dm mega tipU, bet
3%agNger meAu, bet 2011. gadU 39 %.
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Auglkermenu daudzums, %

100% -~
90% -
80% -
70% -
60% -
50% -
20% - B Augipuse
30% - B ApakSpuse
20% -
10% -
0% -

2010 ‘ 2011 ‘ 2012 | 2010 ‘ 2011 ‘ 2012

Dm Kp

Gads; meia tips

6214. attUls. AugNgermeAu Il okalizUcija u
Dm un Kp mega tipos.

Kp un Dm mega tipa paraugl aukumi atggir
veget B2li5jaads)Wh,sabdzi nUj um0UO ar Dm, ir bagUtdg!
apUnojumu un konstantUOku mitruma regdmu ar ¢

tipU vairUk augNger meAu | okaliatltiiecaddii etkrui
vidUjip 3% akKti pU0 un 10% augNgermeAu Dm meg:

62.15. attUls. Atlieku izvietojums
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Sal gdzinot augNgermeAu izvietojumu uz at
6216. attUls), konstat @tksi, im&kubpPaljabinodigiu
augNger meAu daudzums uz atlieku sUnu virsm;
MinUtajU mega tipU 2010. gadU uz atlieku sl
bet 2012. gadtUi p7 % u KpgememjeaAu daudzums di v
10% 1 0dz 23%. Dm medga tipU IaikU no 2010.
lokalizUti vidUji 38WmeamugiNgemameAw, dbjet 62
SavukUrt Kp mpWal ai p® poamUOzUnhasUnu un zUgl
attiecdogi HhamMésuma o g B @ &r me Au .

100% -~
90% -
80% -
70% -
60% -
50% - B 73gEjuma virsma
40% - M Sanu virsma
30% -
20% -
10% -
0% -

2010 ‘ 2011 ‘ 2012 | 2010 ‘ 2011 ‘ 2012

Auglkermenu daudzums, %

Dm Kp

Gads; meia tips

6216, attUls. AugNgermeAu izvietojums uz
virsmas 2010., 2011. un 2012. gadU D

Sal 9dzierome Aawu gINggk al i zUciju uz atliekUm
Dm mega tipU IielUkUO daNa augNgermeAu | oka
Kp mega tipu. Veicot mUrdjumus ard novUrot
zemWUne&kKp mega tipU, kas varUtu bit par iem
Aro literatiras avotos minUts, ka augNgerm
kontakts starp zemsedzi un atliekiniOt aci &g ¢

et al.2007).
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6.2.2. H.annosumaugNger meAu veidoganUs atkarobU no

Lai novUrtUtu mizas bojUjumu ietekmi uz
ar un 20 atliekas bez mizas bo0622Lwmijdrmh,s k
Konstat Uts, ka wuz atliekUm, neskatoties wuz
sporul Ujogo augNgermeAu | aukums bijis 2011
me § U.

a) b)
6221 att Ul sp hmedaetkiapU Kar 20100.4a s 201Dd (b)J] u mi
gadU.
Uz atliekUm ar mizas bojUjumiem trdos ga
jauno augNgermeAu nekU uz atliekUm bez mi z

gadU augNgekWmAar umi mad ikoj Ujumiem veidoju
reizes, bétt,2012izgadWUairUk nekU us22®2t!li ek
att Ul s).

88



3500

3000

2500

M Bez mizas bojajumiem

2000
B Ar mizas bojajumiem

koksnes

1500

Auglkermenu daudzums, cm?uz m3

1000
500
0 -
2010 2011 2012
Gads

6222 att Ul s. loAkugsNan® uzmiékfouk snes uz atliek0U
mi zas bemj Uj um

AnalizUtajUm atliekUm ar un bez mizas
ai zAemtajam | aukumam, pal i e?uzmDaliekasrtipuma ug N
6223 attUls). VislielUkais sakAu piepzes atu
atliekUm, kurUm trupUjugUs daNas | aukums

AtliekUm bez mizas bojUjumiem 2011. gadU v
daNas | aukums sastUda 70 |1 0dz 79, 9¢nada at | |
atliekUm trupUjugUs daNas | aukums pUrsnied:
mi zas bojUjumi vai nU, novUrota tendence,

atliekas ggUrsgriezuma | aulkjwoma,u gialeirereiAdruld :
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7000
6000
5000
4000
3000
2000
1000 -~

M Jauni 2010

M Jauni 2011

Jauni 2012

cm? uz 1m?3 koksnes

59,9 699 | 799 59,9 | 69,9 | 79,9

Auglkermenu virsmas laukums,

Bez mizas bojajumiem Ar mizas bojajumiem

S:/ S, %; Mizas bojajumi

6223 attUls. AugNgduwmedAul |l ekkamsi ([ pmma :
trupUjugUs daNas aizAemtU ggUrsgriezuma
boj Uj umi em.

NovUrtUjot atliekas ar wun belt imiazuagsNgtea ji
konstatUts, ka atliekUm ar mizas boj Uj umi
izveidojugies uz sUnu virsmas, sal @4 n0Oju
attUls). Gom atliekUm 2010. ie&dU sInw auglégn
gadU0 66%, béeb5%0a8gNgadmeAu. AtliekUm bez
vairUOk augNgermeAu lokalizUts uz zU0gUjuma \

megU. Laika posmU no 201ma Vigrdzma2s0 1&t. | igeakdU

bojUjumiem veidojugies attiecdgi 95%, 57% u
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100% -
90% -
80% -
70% —
60% -
50% - W Zagejuma virsma
40% - M Sanuvirsma
30% -
20%
10% -
0% -

2010‘ 2011‘ 2012 2010‘ 2011‘ 2012

Auglkermenu daudzums, %

Bez mizas bojajumiem| Ar mizas bojajumiem

Gads, mizas bojajumi

6224 attUls. AugNgermeAu daudzums uz s Ui
ar un bez mizas boj Uj umiem.

l espUjams, ka Ilielais augN@aedmekwmdaud:
bojUjumiem saistots ar t o, k a gadoj umo s,
augNgermeAus. Ar9 mizas padzi NinUOjumi bojC

augNgermeAu attogstobu. Ard uz mmed@b aHgtalt @
annosumaugNger meAi atrast.i uz egles stumbra
(T. Gaitnieks, nepubl. dati).

Sal gdzinot augNgermeAu att §&2x2&b ua tattUlise)k,z
konstat Utas atkddi radbawsaistbaezp mitdase boj Uj um
biltiskas atggirobas pUc atlieku atraganUs |
atliekas auggpusU, i zAemot 2011 . gadU uz
boj Uj umi em.

Ml su i egiletciienad,atkia labos akhanndasumiUn faij o8t ane §
di mensiju egles megizstrUdes atliekas veic
samaz Hndhmosumi zdal 0t o dauddumspoerget Ocijas p

pi eNaujUama atsr egl es koksnes atstUgana meg0.
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Auglkermenu daudzums, %

100% -
90% -
80% -
70% -
60% -
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40% - m Apakipuse
30% -~
20%
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2010 ‘ 2011 ‘ 2012 | 2010 ‘ 2011 ‘ 2012

Bez mizas bojajumiem Ar mizas bojajumiem

Gads; mizas bojajumi

6225 attUls. AugNgermeAu Il okalizUcija uz
atkarobU no mizas boj Uj umi em.

LVMI ASilavao | 90dzgi nUj dsanrmodiim onj fuincolst un osse
pUrzU0OgUgana vKkepi cnenfpa stUinepB8 augNger meAu atto
rezul t Oti ieglti ar9 novUrtUjot augNger me.
stumbriem bijugajUs | auksaimniecdobas zemUs
eksperi memdtses d( 1Hts. 2008) savukUrt konstat
augNgermeAu attost ¢HbamnosuN @ ptt Gt Wdmu wedicn b, n

atlieku sazUgUgana 9sUkos gabalos, bets aro
nereti ir novUrotas virs zemes izcil Utas s
veicinUta sakAu piepes izplatdoganUs.

6.23. AugNger meAu veidoganUs uz trupUjugiem ce

Anal i zUjot augNgermeAu lokalizUciju wuz
intensiVt es pakUpes wu23lcedamalUlvs )y smasngteat Ut s, |
veidojugies uz celmiem dni2m teumesm,inkam
koksnes kr Usas urskas 6.1. metadiku &.slpp)Vigmma Ukas s | a
sporul Ujogo augNgermeAu virsmas | aukums bij

celma.
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Auglkermenu daudzums {cm?) uz celma
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Trupes intensitates pakape uz celma, klase

6231. aVitdUjsgiNgea meAu virsmasckhmaumdl2c
atkarobU no trupes intensitUtes pakU
Anal i zUjot, kur augNgermeAi ir lokalizUt
trupes intensitUtes pakUpi uz cel ma, augN
sakndPB2 att8ts)ecogiiunssdcipuigNg 6L me AGelmiem c el
ar 3. trupes intensitUtes pakUpi augNger mi
virsmas (3JuizdOjiienda® ccemt ma). TomUr, veicot mU
uz3. trupes i ntcelmsviitrUtneass paarkdUplsa gsUtnougi s lalnti

i espUjams veicinUjis augNgermeAu veidoganos

6232 attUls. AugNger mekhi mez a
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KopumU uz 31 no 40 eksperimentU izmant ot
eksperimenta ierdokdgaglgejkeosba Awiad @H.iannEEGR®M 8c o
augNger meAu .uzPwseinanacedmal i zUtajiem 40 cel

konstat Uti u®23lel naabwilragmasbe(t vislielUkai:
2012. gadU biji akndlkmopOmbEas 6 V&2 dle < ed mi em
augNgermeAi konstatUti wuz vairUkUm cel ma dze
i5 celmiem; uz sUnu viir3s neael mine m;i ruszz eariggUj st
sUnu viilr senalsmamj uma wilrgdmas, sUnu vitsmas
cel mam. Ti kai 5 celmiem augNger meAi bijugi

6.231.t abul a. KopUjais augNgér meAud ag O ssUma s
daNUm Kp mega tipuU

zUgUjuma v SUnu virg Viszemes saknes
Celmu skaits 20(7%) 5 (5%) 16 (9%)
Jaiuno augNg
laukums2 012 ., g 718.57 249.77 5255.62
cnt
KopUjais al
IﬁiyumSZ()l 2., 4d 1388.20 338.20 5671.73
c

* AnalizUto celmu skaits, kuriedaNMWUmg.Nger meAi kon

M su iegltie dati Iliecina, &ka nosH.si nUt
annosuma t t 0 Sa@Bai pi epe izplatUs ne tikai ar v
saskaroties inficUto koku wWaigicredddlusion Ov &
mi ner Ul augsnUm, Kp mega ti pHl annosume @ d kg e mme Do
kuru attogstobu veicina vegetUcija un izcil

turpmUkajos pUtojumos jUi sv@utgl nddesl. mMmi indd tajy
jUnoskaidro ar9 atcelmoganas pasUlstd mater
attost obu (s &kadnosurumAfniillarid gppn Us ar

6.24. SUAu daudzveidoba uz megU atstUOtUm trup
atl i ek Um

SUAu daudzveiddobas novUrtUjums veikts 20
53 sUAu sugas i20012. gadl.umad®dzinot sUAu

ti pos, Kp 2011. gadU kadmgtt astURtua ss udg%Dss Urfses)ve
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ti pUO gan 2011., gan 2012. gadU konstatUtas
konstat Ut 0 Artdikara sg. (uzy98% #tlieku) bet DinPhlebiopsis giganteguz
28 atliekUm | eMomildrid 8p. (azt1B% atlieku(l4. umi el i kums) .

vei ktU0O pUtojumU (Vasiliauskas et al. 2005)

gadal ai ka, kurU atliekas izvietotas megU.

koksni kol oni zUj ogeok Us WAaus adaddud zk(ei Komat at Ut
(Korhonen 2001)P. giganteap r i mUr i kol oni zU priedes koksn
l iel Uks priedes opatsvars nekU Kp mega tip
P. giganteai nf i celbteas pkroik sne, i espUjPagmanted) pab BN v Bms n
atliekUm ir tik 1iel s gghhltasmesz @magm® b & & k Daonr s
atzomUjams ar9 mitruma regoms. Kp mega tipl
dajNiU i espiestas augsnU, ir pUrUk 1iePs kol

giganteaa ugNger meAu veidoganos gajU mega tipdu.

KonstatUts, ka 2011. gadU Kp mega tipu
vienas atliekas, bet D2, 1 sUAd2sugadU28avukUrt Kp meg
2,4, bet Dm mega tipU vidUji 3,2 sUAu suga
atggirobUm ir atggirogie | aika apstUkNi un
augNger meAiodaitstkois tulns mpaew konstatUjami visu

AtliekUm ar mizas bojUjumiem ir konstat
vienas atliekas. VissnllariegpPk , kaast &tobitsh as Wg a
i zmantoto atl i ekua rLéampussp.(Bi% atliekk)auP. gigante6%ht a s
atlieku).

VisbiegUk konstat UArlillarmE@mpe Wz &&I%micem mui
konstAmildtasp. veidotUs ri zomadrmillaiasp 20l dnsgal
tikai 15% celmu. PteH. annosuma nt a g @.migatkaklonst at Ut a ti kai 2
celmu sUnu virsmas. SUAu augNgermedi vai |
(43%) 2011. gadU un astoAiem celmiem (20%)

TurpmUkos pUtojumos eplair ead zt (htsst dweaisk td i arwagn
uz sazUgUtUm trupUjugUm paaugas egl Um, 1| a
attostUs wuz mazu di mensiju (diametrs mazUk
koloni zUjogo sUAu s Wgw dawd z wvzariahdog otti krso | ar
bi ol ogiskU daudzveiddoba tiks ar9o sal ogdzinC

i nf i HUanreosum r
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6.3.Seci nUj umi

1. Divus gadus pUc trupUjugu egles megizstr

vislielUOkais jauno, aktovi spo4m)l UjTorgdos
gadus pUc atlieku izvietoganas, jauno at
Q14 cnf/m® . Dm savukUOUrt vislielUkais daugNge
1197 cnd uz n? koksnes. L a i i zautzr Op Ot @j uma rezul t

rekomenpabici jmpBj ugu cirganeesht akbi elkdor pan§
annosumaugNger meAu attgstobas monitorings
2. Palielinoties trupUjugUs koksnekukunaNas |

pal i ¢élanmodise ugNger meAu ai zAemtais | aukums

mi zas boj Uj umiem.

3.Dm mega tipU tros gadu lai kO vidUji 38%
pamatabnosumaugNger meAi | okal i zNJasi. ukep astdvi uek
sUnu virsmas lokalizUti vidUji 19% augN{

4. Atl i ekUm ar mizas bojUjumiem trdos gadu
augNgermeAu nekU uz atliekUm bez miza
boj Uj umi em, sal gdkiumd&dm arilattil i enk dms bo
gal venokUrt l okal i zUti uz zUgUjuma vir
konstatUti atlieku gal os.

5. Kp mega tipUO trogs gadu lai kU wuz 31 no
7398cn? H. annosuma u g Ng e(rwije@@@icnfaugNger meAu uz vi
Cel miem ar 1. un 2. trupes intensitUtes
lokalizUti wuz vi20%aeum46d criuzadelmd)@elmiem ar8Uj i
trupes intensitUtes pdakbpii zWi s v aiizrilzkO gdly

vi d9jcrf uz vienacelmal egi ti e datipUjiwedcui naedprra  d't
me g a veiding Bk tikai H. annosumv eget at ovU mi cUl ij a, |

izpl at ogbu.

6. Vi sbi egUk konstatUtU sOAwpGBjug@Umuzl imdq
megi zstrUdes atl i el @mosunmnArmikpiaes ppe | rRi0eld . b e

Kp mega tipU tU konstatUta uz 93% atlie
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2012. gadU bi el G@ioskmans b g Phhigatkapr @pagi i zt
tas ir atl i ek UmMmgigantesknoengsat attilpt(h, ukzur7 4% at |
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7.SAKnNU TRUPI OZ8&AhSO&GASTOPAM
MUKSLOGI ATJAPRNCGEIEUW JAUNAUDZ

2012. gada rudenQ apstlkdo tgaasd ulsO vdebti agsg;u pjle
ha) (7.1. tabula).

7.1.tabula. Objektu apraksts

Megsai mni )
o | Kvartl Pl at ¢ Vecums,ga| Me ¢ Audzes .
iecirknis/  Me ¢ - Pi ezQgmes
) nogabals ha di tips sast U
pUtgganas
K o n s tAantillaria a
sp. (13kokiem);
Rietumvidzemes Heterobasidiorspp. (7
megsai mni |210kv., kokiem);
Ropagu me| 12 nog. 2.3 10 Ln 10P9 Lophodermiunsp. 1
iecirknis pUrnhdgut s
un
4 kaltugi
Konstat Ut s
Rietumvidzemes Heterobasidiorspp. (7
megsai mni | 195kv., kokiem);
Ropagu me]| 16.nog. 2.2 9 Mr 1op Lophodermiunsp. 8
iecirknis kal t ugliblaku
celmam
Konstat Ut s
Rietumvidzemes Heperobg&dmrspp. ©
megsai mni |210.kv. kokiem); .

. o 2,2 9 Mr 10P Lophodermiunsp. 3
Ropagu me| 8 nog. L
iecirknis P U_r nBdguot

kaltis koks.
Ko n s tAantilleria a
Rietumvidzemes sp. (1);
megsai mni |193.ky, Lophodermiunsp.
Ropagu me| 12. nog. 2.4 10 Sl woP Kaltugi 3
iecirknis 7pUr nbdgut i
koki.
Rietumvidzemes Ko n s tAantillatia a
megsai mni | 194.ky, sp. (3); Heterobasidion
Ropagu me|9nog. 75 1 Mr 10P spp.(2); Lophoderium
iecirknis sp.Kal t ugi 1
. N Ko n s tAantilleria a
Mega pUtQ .(7)
stacija (MPS), 193. ky, 19 14 Ln 10P Heterobasidiorspp. (7)
Kal snavas|1lnog. .
novads Lophoderml_ur_rsp.
Kal tugi 11
) Ko n s tAantilleria a
Me g a opjla n a .(1);
stacija (MPS), 193. kv, 1.8 14 Dm 10P Hetgroba5|d|0rspp.
Kal snavas|3.nog. (12);
novads Lophodermiunsp.
19 koki k a
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Dienvidkurzemes Konstat Ut s

megsai mni |295. kv, Lophodermiunsp
Akmensraga 5. nog. 15 6 Ln 10P 46 no kaki 18

iecirknis sUkugi kal

Dienvidkurzemes Konstat Ut s
megsaimni| 295k, 15 Lophodermiunsp. 185
Akmensraga 6. nog. 11 Ln 10P L
iecirknis n o k akoki,u g i
79 sUkuwugi
Dienvidkurzemes
. - . Konstat Ut s
Alknonaraga 2597n'okV” 24 8 Ln | 10P Lophodermiunsp.45
iecirknis ’ o9 , n ok akokiu g i
109 sUkugi

KatrU objektU novUrtUta rnelhakbnhol w8m &k
koku sasTlop2amoabtat (| sa)r. ¢gKlhdtiresm ksoiknspt omi em t i k
kakla un atzomUta Heterobasidion annosum s

balta mcUlija vai rizomorfu sastopamQba. N
neti ka atrasti, atkadda tnuwvzUgpte s8aRAy kur a
| aboratorijas apstUkNos. PUc inkubUcijas, i

125110 x 4, 0), pUrbauddota ripas virsma un fi

7.1. att UlsP.sylésirb.st oga 2. attUls. Noka

Papil dus tika i ev Uk tLophosekmiujsup .p ag asutgd p
(7.3. attUls): ievUktidi.e apardisgi. mi kr oskoa
AtrastajiemHeterobasidion annosurs..l. augNgermelAiem izr

virsmu laukumus, izmantojolpa ni met ru PLANI X S10 AMarb
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7.3 .  altophGdermiumsp. 74 . altophBpdesmiumsp. simptomi
izraisota skuj uz P.sylvestris k uj Um.

H. annosumtika konsat Ut s segUs no apsekotajUm pr i
skaits bij@Gmo2® 1.0dgadl®,. gan 200Lafigddd kb
atrodami audzes mal Us, o¢opagi ceNmal Us. Koc
gada asai t U ASakAu trupi ierobegofPepgo Mmaktot
veget Ucij asmUsanb nkl i rhaatda jHamosims pov Ur ojed Mo ¢
maksimums (Kallio 1970; Hodges 1969; Gontreeal 2003.1 epr i ekg vei kt os
noskaidrotskak o ks vai celms ir visuzAUn gnddsime pr
divu 190dz Jletru nedUNu | a.i kOWIplle mans zkel doij
i espUjas ar sakAu t samiazignbDai Rodjdpsistggditese s s |
unTrichodermaspp. dUN (Hodges 1969; Stenlid 1986;

Apsekotajosp ar augl aukumos konstatUtas daudz k

annosumi nf iaWtii Koki, kalsn dag ksai rbriijecgkidsas ze
vi enas s e(tauska $961] Graigkl998MI su vei ktaj U pUtdjum
pirmie infekcijas simpt omi novUroj ami pri e

LietuvU veiktos piUtmjemosf &baisj apUs engpk eani :

1520 gadu v peaugonbBudzedvecumam pal i el i nUs i rBfaikdlit o

piepes bojUjumu simptomi it4i0Ok ag akdounss tvaet cUat i p r8i

Lietuvas at izgkeh@p tbgksit ahnanndsumizr ai sot Us i nfekci

priegu jaunaudzUs, ja audzUs veikta retin
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(Vasiliauskasl989, Lygiset al.2004).L a i iz v Bl.ianngsunangekcijasP. sylvestris

pl ang$ Uciijed ei kums ir @ikt ireestpiUj Géanmagz Ukt Ud
lapukokiem) (Lygiset al.2 004 ) , t i wp Wjlkedwgouss (I i teratir 0 ir
izcirtumUO atstOti inficUti cel mi ir gal ven
k o c i(Renl&l1986 Piri 1996, Woodwardet al 1998 Piri, Korhonen 2001)).

Vi sos segos obtjiekka olsg n sktuat Ua lmdasla kn&u c it @
koci Ai em H.iaknasunmturgdgjteir me Ai . AugNger meAu akt
l aukums apsekotajo90ldBi58lkmosbetar aplj a2nUs aj
paraugl aukuambtsdwizmpart wl Uj o ghija 28828 tifg\dename Au |
kociViadnlhjuagiNsger me Au I(a@u kwams bWa mioU jpa2- 3605 | a u k
cn. leglitie dat6i 14 gadusvecharH. adknesumg Bfli c Ut i e koc
i evUrojami palielinOt sakAu piepes bazodi]j
esogUs audzes.

Piecos paraugl aukumioAmilaia $2.. aguagdNy ek one Ati ¢

rizomorfas(75. at.t UARskUrtoti pUrbaudot iepriekg 20
Akmensraga medrmstiaetcltrsk n®pagi l'iels kaltugo
liecina, kai e s p Ujrmaillar&a sp gaj os paraugl aukumos ir
a u g e agselajiem kokiem2 0 1 0 . gadU g¢gajos paraugl aukun

konstAmiataspp. ri zomor f aAsmillaiaspaudNg erme Air U r
viena no agresovUkajUm trupi izralUsod@aj Ums
PiemUram, Zi emeNaadenillaie®dpp00sggaodukomelceksa i
sasniedz pat 400 m (,ailkdtmi Usap grioldeqpbssmo di @ |
(ai zAemt Us pl aEipba psArmsllaiaespgaekso)n st at Ut o genot
vari U60md al @ Aemt Us p)lbetArmilladasyallida ua Amreillaria dorealis

pat 200mArmillariasp. var i zraisdot vair Ukojk(8aaRie no
1991).
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75 . atAmillare sp.rizomor f as Akmensraga me
paraugl aukumuU

Vi sUs priegu jaunaudzUs k-ologhodermilmsp. sk u
Nov Ur oltoghpdertiams p . infekcijas intensitUte ana
Ri etumvi dze me&dsameRjospaai gnun i @Bdka8 i ecl® k Amogabal
sal gdzinogi lielUks inficUto koci Au skaits,
regul Uri un reizUm pat tik biegi, ka nav i
g a d a mégas (HdnSo, Drenkhan 2007).

7.1.Seci nUj umi

1. ApsekotajUs priegu-13 at.anposuthz W6 i &k Baskt Aaw Kt
piepes augNger meAi koniteandm i k ceighlsm |
augNgermeAu | au3605es. vari Uja 0, 22

2. Li el s Kkkaul toupgaot skvoar s novUr oj ams ArmithdalUs , k

sp. augNgermeAi . Visos apslLephaiérmijnsps par au
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8.H.ANNOSUMI ZPLATOBA DA MM EGHT
AUDZINOSUSI NUTOS UNRENIABRAENOS

Heterobasidion annosunir viens no b gst amUk &ji ieenme Np a tparg U

megos -HBehdrzen un Stenlid, 1997), kas i zr:
gal venokUrt skujkoku (Asiegbu et al ., 200!
zaudUj umi ,Hetdobasidionss pap .s ap Ur sni edz 500 miljonu
zaudUj umi var ti kt attiecinOti uz Kkokmater
1998).

SaskaAlomd dzAl9EY) GelemL. i et uv U at kar 0b38% no v
egNasusi nUt Usinfincelhrdduadnosim bet Latvij U vidUji
al ., 20Pkéapbiedd Ny (Karst.) ir trupUjiumfasr mBaivj
par Somiju liecina, ka tur aptuveni 15%30% (Tamminen, 1986e g N u jagdri c Ut

Heterobagilion spp.Bet ci t U pUtojum0 pat atzomUts, k
audzUs varisa%miedi i(Ri&uhBE&Hbnen, 2001).
PUtojumi ZviedrijU 1iecikm&u kadstlilmiis tp

gadu pesamazd nitrj i e s-Helgren un9Skenlid, BIOTMSdazv u k Ur t g o
autor up @tgd j0km0 Hrannosumnfékcig5 kadz 3Ppagadcu Ulsaiek
radi Ul o vaisaanagu miBr% (Bendzleligren un Stenlid, 1995)

81LEmpori skeWUitdha raksturoj ums

Empori skaiisevndattle®r.i Ujasda vasaras un ruden:
16 paraug! auk unRicea apiest.matskasty ©gresdZUs,nemn mi
kuriem viens atrodas ZemgalR&@d. M&Egsaai hiae &9tk
pUrUjie VMD struktirviendobas AMega pUtogar
iecirkAa parauglaukums ierdokots 111. gadus
kopUjo platobu 1.6 ha, audzes sastUvs 6E4P.

Kal siwavplar aug!l aukumi ierdogkoti gaurl apju
platlapju kidreno (Kp). No i erdgkotajiem pa
pUr Uj i e canklasei (4860 ga@)Nve i epriekg minUtajiem di\
vairUkos blakus esogos nogabalos ar l 0dzQagi
nogabalos, betotise k Nagp nogabal us no kuriem vienU \
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bet pUrUjos 42 un 44 gadi. GUds paptveatw gl au
megaudzes, kur Us k dingsupaa aH) anacsunml.akig NG e g me & g Nt
sakAu kakla un saknUm. Par&ldgalbauwuklumu rakstu
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8.1.1. tabula. Parauglaukumu raksturojumsun r ez ul t Ut U HetepbasidorsppuumArmillarias pp. sastopart

PUOrbaudot KonstatU
Konst at Udriat
Paraugl. Pl at ¢ Mega - skaits Heterobasidion
Teritorija Kv ar t| Nogabals ) vecums Sast U
Nr. ha tips Augo|l Nokal 1t Augo| Nokal { Augo g
Nokal tu
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 1,9 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 5 03 Kp 57 6E.,2E2B,, 100 7
13 Kalsnava 112 1 3,3 Ks 60 7E2B1P 100 12
14 Kalsnawa 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 16 Ks 111 6E4P 186 24

i} iecirknis

KopU 2068 257 228 98 16 2

* Tabul U atezvgnkUttaa otsi kkaoik s n Armillagaasppaugos konstat Ut U
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8.2. Lauku darbu metodika

Go pUtogjuma ietvaros | auku darbu metodi
tiek ieglts empdoskakadi et mak en k tJ(Hetarob&saiknu nio n
spp ., bet otrajQU, paraugl aukumos, kuros kot
(di ametrs (d), augstums (H)) rUdot Uj i, i
paraugl aukumdk aindi Amsung@adskUrtu platumu uzi
radi Ul 0 pieauguma anal gzi

SUkotnUjU paraugl aukumuH. anndsianse | .v e ikk tUa b
paraugl asp WpMBBmOsunsl.kl Ut bl tne nopai lats akbkun egUe
vai nagu st Uvolkdlahnosums.|.&kwqgartmg bus uz sakAu ke

Lai | aboratorijas H.agneosuthis.Nd&d Utntolstkraii d rkmtr
paraugl aukumu kokos darba pirmaj U etapU, i
pesak Au keaekilUktwms kar Katkhad. paraugl aukumUO ti ke

aug &pik i bez, vai kur hebelem me b Unias kiieesnp Up @ jmé
At sevi ggos parauglaukumos tika i zuiulpariH. ar 9§
annosums.. i nf ekci j adr biuznpul ag KWdiudi Aas tika ievie
mUgenUs un wuzglabUtas | edusskapd |1 0dz nog
|l ai k0) .

Lai i e gH. tannosumrs.l. i nf i c Ut u un nei ntfeirciluu

paraugl aukumU atlasdoja vismaz 60 kokus ar
kokus uz kuru sakAu kakl!l & anmsumss d k n Uaru gk\Ng iz s tinge t
empori skU mat enokokidneb eda Nae dizeagniUtma st wmblj au mun

PUc rezultUtu saAemdlaanmsumshonl abOr ajt ioe inj
2012. gada rudendo tika aprobUta otrU etapa
i zurbtajiem kokiem tika uzmUmtriotkr lagaywsd sutmt
augstuml oknes sastUddganai un vei kta izurbi
tur pmUk ai datu anal gQzei un met odi kas apro
skd di Au ieglganatirkriglhUysshmdveikKmpji perpe
t0, lai pirmais no tiem bitu orientUts pre
ar 90 grUdu novirzi pretUji pulksteArUdot O]
ievietotas mwmnu nrRipHS spreept ordd kas paraugl aukui
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H.annosuns.l.i nf i cUti e koki un 30 vesel. koki . Ve
visas audzU esogUs caurmUra pakUpes. Koku
ratgami s att Ul,uummUksesr uDMEi ka noteikts &koka a

novi etotam atskaites punktam un firmas SUUN

83.Kamer Ul o darbu metodi ka

Go pUtojuma ietvaros &kamer Ul o darkiru me:
pirmaj U | aboratori j ak anagswsns.|Okkl Nbtsb [ttinek pmrUratua
apstrUdUta informUcija parukRoknvdieddroasmpOri
kartogrUfiskais materi Uls, betl ghuggajubia v ek
radi Ul o pieaugumu anal gze.

OtrajU etapU, 5. parauglaukumUO iegit0CU
rUOdotUjiem (d, H) un koku koordinUgu aprUg
elektroniskajUs daksl GuagshumkokgeasUvs enldo

paraugl aukumU izurbto, bet neuzmUroto koku
atl asQti 30 veselie koki, kur i Ir nepieci ¢
kontrole.
metri
00+ ) -I
m
"
= 2
-20,00 7--
..
-40,00
"
- -
-60,001
~201.00 3"0 N.TUO JOTOO BOTOO 30700 metrl

m arH. annosum n f kokiU t

" veseli koki

83l.attUl5%.. paraugl aukumU pUrbaudgt.o koku
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Paraugl aukuma | okUl Us &koku koordinUtes
koordi nUk®wW siegulUm@t U0 tika izva&Bildowmat&dhali z

84 Rezul t Ut

No kopukd®dt ajpisem 2325 koki em B8l.5aBnosunsb 15 %
SakAu piepes R08n satuaggtolfjtag urd9Briickbodk ineonk al t u.gaj i e
TU kU no nokaltugajiem kokiem, pUrbaudot

dzovotK prilgsgngul . mi cUl i j u, H andosumsa.rl .u zisrkfait Ut
procents varUtu bit pat IielUks. TurpmUkaj
kartUganu un ieglt koksnes paraugus rmo at s:¢
(13) no pavisam apsekotajiem 16 nogabaliem
15% inficUto koku apstiprina misu iepriekfg

i zvUl 8kt e bDbj pi emHBramosuns | &i & e &k ikmiditiuwz oe N e

atkarobU no audgu vecuma, sastUva, koku den
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9. PHLEBIOPSIS GIGANTEAAUGP GERMEn U
SASTOPAMOBAS BUMBSURTI

9.1. Metodika

Phlebiopsis gigantea u g Nger me Au

k o gngs cirte §.1.1tabulg, kur 201 0 .

bi ol

ogi sko

pUr baud S npielikenka t o t

sastopamogba

gadUk viad & & taaetplnua aa pst r
prepraddt motAh®Rokss opoepri elkgadllj iUsU1

pUrbau

911 . tabula. AnalizUto
) , Kvart . |Audzes ;
Nr.Megsalmnlchrgba Nogabali Haz Pl at 0b
numu formula

1. |Dienvidkurzeme 355 2 9E1P 1,4

2. |Dienvidkurzeme 375 39, 46, 47, 48 |5E3B2P1A 9,4

3.1Zi e me Nk ufr z el&ne |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 ievUOkganas brodo pUc
pagUjugi divi gadi. KatrU paraugl aukumU
augNgesransethoupamobu. KopU 10ii 16 eelmiera(vplekrt ai s t plasr aeuggl
vai parasttcapecmes®rm0 ripa no celma nozU
Aemti®& €4m bieza nUkamU ripa, kura pUc tam nc

LaboratorijU ripas nomizotas un namsnazgl

nUt s. Ri

i nkubUcijas

not eci
PUc

brinais

pas ievietofasdpehasti btaham:
uR. giantéas st o PEGe a1 ov &ir d Wt ai

kr Usoj ums. Rogigantegp Umnai A ékmotrk $n els 0 gsatbatl |

kur P. giganteami c Ul i j s ai zAUmi KoksekeB8kagabalbkAmuvi
| i esmas un tie ieviaedond HPertaotinip.l aNdsBatrr ds
izol Ut .
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PUc 2 nedUNUgiganteans wcglu g giss (padAemot 5x5 mm
tiekpUrnests jaunU Petri platU, | @illnatteaiUdtsy .

Rotstop

91.1.at t Blpiganteagenoti pu notei dgmamrak Uci j as |

P. giganteai zol|l U2 s n&lpi eder ARotstopod genoti pa

demar kUcijas | onija).
Katrs koPngghnte itukiusms, at zomUts ar Tdensi
i zmUrots, izmantojot planimetru Planix 108S

92.Rezul t Ut |

No apsekotajiem 100 celmiein. o Pjgmantead ugNger meAi konst a
cel mi em, P2gigantedmjuegkNtgle r me Ai  konstat Uti ®z vie
giganteaaugNger meAi konstatUti B.zgiga@teaz g dNN g ecrenhenfi
konstat Utielui em) 8B.gijantdeg exNder meAi konstat U
cel mi em; PégiganedmjugNtg@r meAi bija atrodami uz
(9.2.1 tabul3.
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9.2.1.tabula. P. giganteaa u g Ng er me Au

sastopamOoba afy

. Cel mu skaits, u
Objekta . . S
Celmu diametrs, cm P.gigantea augNger |
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, kurecnet i ka apsekoti priegu cel mi

Pigdiesa Ugdlger meAu sastopamdobas r
kvalitatgvi

c e | msniednmakdihoumsil0%.i em gadi em s a

KopumU,

objektos, kas Pa piganteald di g tNig e rame A

sastopam@Qba uz

i evUkitea mBd priipegu cel mi elemvUkt B8
bija di®2dgan) Ud sdaajl bsj uljiljsa (v Ur oj ama s
s UAu

Pavisam k p U
ripas
koksnes daudzveidobalUr kjaamit ua pogiUk @i O

koksnes ripUm.

P.gigantea zdal g ganu no

At sevi ggUs

koksnes

s.l.

92.1.at t Ah &l Oz e ipricddeskokskes ripas.

ri pUs

t H.larmoslkme n bt a t @l golewmis 6 i I

i id kers(psUq jraaniss, z ktar Ud e s

| ai k OH. anedsumi | a |
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KatrUO objektU tilkarppldemtasas1iax Ul Ok ap:
P.giganteaa i zAemt ai s | aukums katrU paraugl aukuml
priegw22tapldls (

922t abul a. SUnes P. gigantea sas

NI Koku [Anal i z|Ri pu sk a it F;.g;ginliejamlsz ienr
suga skaits k o0 ns t Rdiglntea ripOs, o
1. |Ede 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. |Ede 11 10 0,94 - 89,45
5. |Egle 15 14 10,06 - 98,39
6 Egle 10 8 15,86 - 84,71
" |Priede 10 9 23,96 - 95,87

PaAemtajos koksnes pPagigantesas t lopladadtbzadl)m @, 2
P.giganteebi j a sekmdogi kol orPiggdhjeaugiskat @ &d¢l @s i mé
kokmes kol oni(kothpnerg @001y Unin t UpUc novUrt Ujot

efektivitUOti opagi tileikz AeerRadigansilaukumsdia g @id Use g
ri pUs bij i008iNo5t,i8 7a&4. g GTiurrgpgrsUk aj iUe g lalr digarteg ai t U
i zol Utus. Veicot genotipu saldgdzinUganu ko

pieder ARotstopd genotipam, Pmgintéhs et d@amEmo
Det al i 2Ugiganteai izod Ut u Igedoit niejrqual nsadst 16. piealziakmi mU
Prepar Ut a ARot st opol igzelhtoatji opsa osbajs2tkot ptasmpablad) paon

923t abula. ARotstopodo sastopamol

Materi Ul a i ev Uk|"Rotstop" Cits
Nr. ‘ . . - : genotips, | P.gigantea
Me gs ai miKiveac p ttlogabali % genotips, %
1. Dienvidkurzeme | 355 |2 27 73
2. Dienvidkurzeme | 375 |39, 46, 47, 48 100
3. |Zi eme Nk r 23e n& 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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Anal i ohjektasj &gl t i ep arrelrdual ,t Ukt gigamtemebii =zktOU] pr e
ARot st opo ®.agmantdaalld ieswgyogadus pUc cel mu aps:
bi ol ogi sko preparUtu ARotstopo vidU ®onUk
gigantea tad iegltie rezulbh®atspUprildalUr &pamibg

P.gigantead audzvei dobu, kas noskaidrots arQ Vai
minUtaj U0 pUtogjumU secinUts, ka uz viena skt
at ggiPrdiggaea GUdwm Upemu var izdarogt ar9o no m

rezultUtiem, jo uz atsevi ggiPegmantee | gnae mpheép a
ARot st opo R.gigantdav U esogU

TurpmUOpd&jit@dg umos bitu nepieciegamdl ikont
apstrUdUj ot celmus) novUrtUt gan Ppggaqear Ut a
Latvijas izol Utu di na mpP.gigantesdahiskokinfekciu. c el mos s

93.Seci nUj um

1. Phlebiopsis gigantea u g N§ e r me AmaksBnansstun 0% eelmdivus gadus

pUc cel marapstorl bdge s ko .prepar Utu ARot st o]

2. Dabi B gighnteami zst U] prepar Ut aP. dijamudadivisgadds s a s
pUc cel mu apstrUdes.
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10. EGPU UN PRI EGMUI ST QG
| NFI CiGANA AREPSAKNM U

10.1.Metodika

Pamatojotiesu z i epri ek v eitkatjo se ks pkear ianpernotbuUt a
metodika)r ezul t Ut i em -2%.11s e pmtaadmb r a8 Jtlidkass iPezrcfel os
sylvestrisun P. abiess t Udnuwo k ul Uci j a faii eldspemtiimteanrttsUk o st |

pret s ak.Aepriely i e pekskerimentir e zul t Ut i un dasbazmano e
gaj U eksaprakmendptasta0PplaBagddt Ur Api ierobe.
i zppUt e

2012. gada janvUro pUc 16 ne28&NegNugas
primfkis| 0gist Unfiziadlrtodba pret sakAu piepi. EKk
egles un priedesnotla § Ud Um i z c @0.1sltakun). vi et Um

StUdmateri Uls izvUlUts, | ai bltu dasenspUj
priegu stUdus at kaokEehlll noz! dked v Uklaau rpa adl
reprezentU lielOkUs 11 kUrtas sUklu plant UOc
sUkl Um) .

100 1. 1. tabul a. Eksperi menst Qun zprearna sottUse ep

St Udu ve - -
Variants SUkl u ievUkganas| SUkIl u i evU}
gados
Par aegle U
Saldus 5 BIJ‘U_gUS_Sa|dUS ViiTsTig9,
megniecobas teritor.i
Zaube 5 BIJ‘U.gUS_“CUSU virsmed(d, g4
megni ecgipas teritor
Remte 5 Remtes sUklu plant Uq1993
Ludza 5 Bljlu.gUs_Ludzas Viirsinig90
megni ecobas teritori
JUkabp|I:5 Bljlu.gUs_JUkabpl!s Vil 1998
megniecobas teritori
Suntagi 4 Suntagu sUkIlu plant (2000
Par a si¢dd r
Dravas 4 Dravu sUklu plant Uci 2004
Zl Uk as 4 Zl Uku sUkl u plant Uc il 2000
SUviena 4 SUvienas sUkl u pl ant 2004
Andumi 4 Andumu sUkIl u pl ant Uq 2004
Ezernieki 4 Ezernieku sUkIl u pl arn 2000
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. st Udu ve , I , -
Variants SUkl u i evUkganas| SUKkIl u i evUI
gados

Andumi?2 4 Andumu sUkIl u pl ant Uq2004

*2000.gada augustU pUrstUdotie priegu stUdi 2000.Jadd)j i em
mai j 0)

Katrammdti Bchi A mUr gt s garums un sakAu ke
katrs st UOdi Ao ctiinfgeezaaptuvenipietutcatinetrud zi NumU zem k
sl UAa. (Katrs 2 lplastmadag potdos M@l 17a $d AUtAL af | or a o
kT dras KksiMdt ri@ttar st J8ulcdwd z0gabalj a LV MI
stumbrus sterilizUOR8& &-ilgmU pwrs s(a gor,i8 zcam 2k0i
galotni no s-hXAui gakl AOuUBm &m biezas) virzi
Ripas tikastsamiumuzibdikas , a4t tedimdd) (un ievi,etot a
samitrinUtalei dmabpoi gUs8EIPdeas) UFs)trpapdr é

1011. att Ul's Rip: 1012. attUls. Ri
|l i esmU. Petri plat0U.

PUc 7 dienu i nkub Uc iLgicastereomikpskapu M7 7Sr(pals k o p
10 x 1,25/ 10x 4,0),laib n st d.tarBasunk on 9 di j nes Uj us .
Katru ripui zmUr 0j a asadlaimlow iumfi c (Habmwsumi pas

s. . micUlija izpllat3dbatanldlsi)zUt aj os st Udi A
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1013. attUls. MicUlija izpl:

Ar vienu punktBfu at zomUta pirmO ripa (!

di vi em piuontkrt G Au tetm

A -attiecoglU ri paH.dndsues .kl u.r akio nkoodni sj
A -H.annosum zpl atd9ba stumbrU (no ino
-H.annosum zpl at9gba stumbrU (no ino

10.1.1St Udi Au sagatavogana mi korizas morfotipu

SakAu mikorizUcijas analozei tika izvUl
vi et imj u@Us Saldus Virsmegni ed@asas bSqwiglUe:
VirsmegniecQbas Zaubes megniecdbas teritor
megni ecdbas teritorijas, bijugUs JUkabpils
Remtes sUklu plantUcijasinf i2@®Upadpong20i0dr Ut aj |
H. annosum s.sun 10i kont r ol eseisn fiidé Ukiiat.r a st Uda ti ka
paraugsapt uveni viena astotU daNa no tU sakAu
ASilavaodo un | 9gdzgt abdt @rkme r atpisrt ¥.0dleab awr at o
noskalotas un | 90dz to mikroskopUganai gl ab

Saknes sagrieztas 1cm gabflos un vi enmUr 9 g izemikuarasinevietotd a s

pl ast mas(arsl tridAagi si zmUrs 7x7 mm). Uz o0ssaknl
notei kta, morfotipUjot sakAu mikorizas. Sa
kr Uprmy,mantijas struktiru un biezumu, kU ar

(Agere 19862006) Mi korizas morfotipu sastopam@ba

30regga rlti AUs sastopamos sak@lUc f kdalignmes t nuos
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regga l.abatsrt rralti AU notei kts atUjgoigrod gdusss an
skaitsPar augu mi kroskopUganai | -7.%5 (malt 19 x 525 &0r e 0 mi
X 4,0).

Lai notei ktu morfotipu piedpaneddz UkGdal
mol ekul UrUs sugu notei kganansormeottd doa se.m, L &ia s
uz katra egNu st8Bdwmtsaenvi gftas, Jiszsh&In@tt @as . 3 S
trauci Aos un fiksUtas 70% etanola ¢ggodumOU.
sal ddteddv @ t emperatirU.

10.1.2H.annosums.. sugas notei kgana

Lai notei ktu v ai HetemHasidioAannokusll atbitst sagdijaukg a i s

stUdi Ag tika inficUts #HakesumU]i, tdDakdomirzls
no 10 dagUdu st Udu r i pdienokarasko H.aaandsumk ult ¢ i ¢ dii
intersterilitUtes grupas noteiktas izmanto

H.annosum s.s. un H.parviporum homokariotiskiem testeriemH.annosumt o r kul t T r
gabadpil&kubaudUmarnosteril tUt uadatu pUrnesa Petri

agara barotneDi vu cm at pOr mmB an a gt Banngsans.a. luiHAu ar
parviporumh omo k ar i ot i s(kqur utpeast ktud sttlerrui ieglti no
Piederoba inweéer ptlebialuidfltaesargnums at ggirog
termostatU 20 AC temperatirU |etras nedUNa:

grupai noteica pUc |etrUm nedUNUm, novUr o]
konfront Uci j as | 0ni j ulas ttaerspt earbism uknu Ittelsrtlhj.a mU |
novUr mj atlai j u Paaaugpgdnae.cina AsprUdzeso, ka

analizUjot sUnes micUliju, kUtarp akOmakdt

kas sastUv no savstarpUji savotUm abu kul
savstarpUji intersterilas, hifu sppr Udogn jwe
izteiktaun biez§ Kor honen 1978 cit. pUc Stenlid 1986

10.1.3Genoti pu notei kgana

Lai noskaidroty v a i no koksnes r M prdesunjeacgdam,iare i z
kuru i nf jrcdndo nkiozcUtAg.amnasungl. Uj. Os 0x &l 1 tTras, |
at ggst®du ri pUm ( no Haasrpsumi zkod nUd cai jtngerskOy lit) 1 r
|l iesmU nosterilizUtu adatu pUrnesa Petri p
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Petri pl &#ltaenesum Grondsar, ar kuru st O0Odi Ag infi
novietojal-1, 5 cm autz Ui «umOsna&ul tTras. Kultliras g
noteica tros nedUNu 1l aikU, novUrojot demai
(Stenlid 1986).

102.Rezul t Ot i

Ko p ulhdhnosums.l.i zr ai sot U iUnfae BRBi0j § elbo Mshr¥ tk o c
sakAu piepi i n o K.uanfdsumk o regnd i § tnlesiUgm. att st 0
nevienU no kohiteras|sabkdAdARemglaidesi vacu pr
novUre4d®@ ®Bidenu | ai kalH.prdasuriWoreak, Balr Cheeitjears 198 3 ¢
Delatouretal.1 998) , bet beglOémas tnédi Auwekab1r U9 &)g.a NIiDe
vei ktajU eksperimentU, 160 dienasgNuganUpii
st Udbioude Turpreto Swedd=)mav &i ktSajethl eéldsper i
ilga inkubUcijas perioda, bojU gUjugo prie¢
vecajUm priedUm, bet 4 gadws8%veou am@Nu z b
st UdmatCeért uUlaaut osu kpUts §galaOidt gsa d uksa Hemndsam e g | |

micUlijs (ar ko stUdmateri Uls inokul Uts),
di vu gadu 1l ai kU pUc i reodd 1998 Pammpmbn ai zinzdkzsd v o
i espUj amsakae ke g§nUdaudzums, proliferUcija poli

terpUnu koncentrUcija un sastUvs (Karlsson,
MIisu pUtdjumU0 hetsk@ds drnamnsas ¢ gkbitea jaklen

provenidzmavdm (H. Ggnesum §.. mi ko i asUt s visos
st Udlook) sbet di vigsoveni encUs i nif 8k%isjtald manst i
(102.1 at tLUpldsz)o.gi dati ieglti jau iepriekg ve

inficUjlo@®ivesan®n2 i zUt o Pabiesst Wdi dadp8cvécamedU
(Swedjemark, Stenlid 1995)
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100 -
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m Inficéto koku
daudzums,%
50 -

Saldus Zaube Remte Ludza Jekabpils SuntaZi

Stadinu izcelsmes vieta

1021 att Hoamnosumsl . inficUto egNu daudz

Pinus sylvestris t Udi Au Hsahnoswhs.0skongdi j nesUj7i8 kg
97 % s(toBdwt.2Q1%s )SdAIv i edkl u pl ant Uci jHaasnossrh Ud o s
sl.imicUlija attoaudglaklkikese d i reecd inaat erades sp U

m Inficéto koku
daudzums, %
0 I T T T T T

Dravas Zlékas Saviena Andumi Ezernieki Andumi2

3

co
o
|

=)
o
|

N
o
|

H.annosum s.1.
infekcija, %

]
o
|

st Udi Au
1022 att (Hasnosumsr. | i nficUto priegu dau
St Udmateri Ul U, kas reprezentU, SUviena
H.annosums.s un 79% am. parviporumi nf i cUtu st Odu. Lddzogi

119



reprezentU Dravu sUklu plantUei pou oor Bdal b
Heterobasidiors p . s tl.gorviporum( 81 %) . Konstat Uts, ka vi:
i zAemot stUdmateri Ulu, kas Henmpasensest Ui 80V«
vair Uk s$itpahdpordm(1023 att Ul s) .

100

80

60

® H.annosum s.s.

H.annosum s.|
infekcija, %
N
o

N
o

m H.parviporum

o

Dravas Zl UkaSUOvi e drdumi Ezernieki Andumi2

St Udi Au i zcel s

102.3 at H.@hnesumun H. parviporumi nf i c Ut o koku daudzums
proveniencUs.

10.2.1.H.annosums . | . & @&Htiegksotkgsmal

St Udmét ekoUlrepmé agnut s USRI u é gMu a,cHUKUD a s
parviporummi ¢ Ul i j svigilt ®s t3@j icerss W HOogaiporwms al ¢dzi no
| Onalukd zi s JUkabpils megaudzi reprezentUjogU
N 0, 219.2Iclmat(t Bhnsosuns . s. vidPjaUi mipéedtogba vari Uj
(st Udimédlite reprezentU Zaubes O0kl0lup!l &wpdlcio
0,26cm( st Udmat ernit Wl sRermet perse zs10.X1.1a t p Nad § 1) Gaviejd § e me
unStenlid (1995) i Eanpdswnsa] U eks e jstamorosz P | at
variUja no 6, Mih®daj 8, 2ksmeri ment U st UOdi
inficUganas Sal osdeeknfosumpilepi mi cUl i ja izpl at
statistiskD05dIUNkk Bu ( pi espeat tipisalpéeisjesn J UK
i zcel smes (awalMaméunslodi & Ul i j a v i Rebhjed)Ludzasp | at
un Suntagst Ud maekdosmnsietéd tOUt as st ati stH.adosumbl t i
un H.parviporummi c Ul i ja att 0s.tSGgWddmat &diu UlsBLudzdsa s s r
me gawdziSunt amluansWkehgtugt Ut a M.patviposuini t tl § =t Atk
sal 9dHamosumssr savukUrt st Udmateri Ol 0, kas r
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konst at UH.arvipdiumthicdd | i j a at t Hatosums , s .s amiu & OF i j
st tareri 0Ol a i zAad24.L @jtitedd s9t.rauj Ok (

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

1021.1  a tHtathbssmslmi cUl i ja attdstoba egNtL

10.2.2H.annosums . | . @®sylvéssik 0 k an U

H.annosums.s mi c Ul i § @0 sltUnblek at iaka novUrota Sl
st Udmateri 0001 1¢s5 aamUk micUlijs kast @stpdijei
Andumi2s Uk | u p-Radtl0c i il parvip@ummi c Ul i j s |1 Uni audz
pl ant Uci j asO 199 thdfhoa,t0e6r i dm, savukUrt augst Uk
analizUjot stUdm&zerinUlek,u dsulkllddp Empsoa w70 cm
(10221 att Ul s) . Litembhégll mankbUs sakABu 1pbej
stumbros z p lviad Ujs i no 2 | gdz 8 ¢cm (Swedjemark, S
ka pUrbaudotaj Us proveniseanliciittszy i nk dcrillshtag taUt is z
st Udmat &roi Ulefiive 2zenratsU s Ultdnmosupslimind Uicii j «a0lat t o s
sal gdzinot ar cit Usmapr obeletmpiiseknadll ne S 04 tdDibG it re § b
r e pr eZzelhinddmuun Andumuw2pri egu plantUcijUs ievUOkt
statistiski b T HamdsumunaH.pgrdporummiuc Udti s t Obu s
stumbros,H.annosum s.5. z pl at ¢ j(p<@ s0 D) t a blgaviplikm.LOW z 0 gi a
cit0O pUt dj uniparviporeni Wd olt ash Ukk aa kaopktsthjUi e(sV aesg Il @
Stenlid 1998)

Tiek uzskatots, kakp&awmdgst inmltrsogs nag Kk o
sakAu piepi (Gibbs 1968), talu misu pUtoj
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i evUkt U sUklu materi Ula stUdu (ar pdam@stin
i esplUj amsgalas4sesvegattddodzuma atggirobas

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
(==Y
= o

o
w

Stadinu izcelsmes vieta

10221 at HBnnasums . | mi cUl i ja attostoba pr
10.23St Udmat er i Ul a i zc el Hererlsasidior ghhosusa |i. e taet kt npes

Anali zUjot sakAu piepes mipcerUleigjua uant tedgsN u
neti ka konstat Utpg0. 959 i ssktaar pt gsgti Gdomvaat er i Ul a
Heterobasidion annosurs.l. mi ¢ Udtitjast o b u . DaNa i st Udmat er |
JUkabpils egNu megaudzUs evtlkBBVvEes&&!| pr mag
regions) novUrota | UnUka JF8kAW pkepes i meat
Mega pUtoganas stacijas (MPS) Kal snavas me
i evUktais sUklu mateirélOUgojungisetsUdVi dizre measb U
vides apstUkNiem, kas ar o s.ekkdn Kkdegziti ddrt(&rnacm,
apgu rezistenci pret patogUniem ietekmU vi
mobilizUcdhpui eai zpsagrodgaUrnbigebras i nhi bUgana/ akt i
gUnu ekspresijas, ko savukUrt etialel998kmnolnUlro k U
ZviedrijU veiktUO pUtojumU nav konstatUtas
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Utmw un st Udmat eietu (SWedjemarketcak 1995m€ims p Ut 0 ) umos t
uzsvUrts, ka galvenokUrt paaugstinUkousr ezi
vai kl onus, b e provensenciDanitri Kliefathi1980amiat Detgtoliret al

1998 Swedjemarket al. 1995).Zvi edru zi nPugiekikakomstr &tkU k U
augganas variUcijUasampbhembi ekaigaskiandroj d
0pagobUm (Swedjemark 2001) .noDauy Udd wede uengsN uu r
kO aro terpUnu daudzums TasipremsUduan, pklhc asitzUsdaur
genUtiski noteikti unpté@&pUsakAu pitggirdags
(Karlsson, Swedjemark 2006 i e k uzksak altigelsa 1 et ek me uz m
st Udmateri Ul a augganaist .Delgioirenal m999 Dk minst iat U] !
mi cUl i j ddtawgnpsanla’ls gaduesl Wearlsk elgd Jau dintambiks &
koks, jo augsttlUk si.z pdUadtaUsk omiel Ucija novUr of
(Swedjemark 1995).

Ml spUt opeumbk a kohsshabt aglhb)obak Auppi ep
attogstobU, sk ds mazrewdadlBidls(SZaube, Lugdllal,u JU
pl ant URéjimtUss un Suntagu egNu wun visuUlktn@m i
sUkJ Um

Tur pmOk(atjgojsu mos nepieciegams noskaidrot
JUkabpils un Zaubes medgniecdbaganassagmahd gl
kas i nfHamdstngls ar

| z d aviikgrizaesmor f ot i pu notei kgana ti ks veikta
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10.3.Seci nUj umi

1. Piecus gadus vecas egles ir uizfkb,mdaug Ukiaes|
(i nficU0j1a0% Be in@Owl,® aj Um egl Um), sal odzin
priedUm (infek®i7%a nat taisat §jzws ia¢gs em8 pri e

2.SakAu piepes micUlijs izplatUs Utr Ok pi
mi cUlija izplatoba 9e3g Nug dszt uamb3d 3 sc m)a,r i 93 |

vecUm priedUm (vidUji sakAu piepes micUl
|l dz 2,41 cm).

3. Sal gdzinot e gNu proveniences, JUkabpil :
st Udmateri Ul s uzmredstr ptetH.tanneskms . 4 u g s tstakl u) d z
citUm analizUtajUm proveniencUm (p <0.05

4. Sal gdzinot visas priegu proveniences,
atzomUjams kU rezistentUkais.
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11. SECI NUJ UMI

1. Veicot Heterobasidion annosumi z p| at Q boangu Pmuwsn icdntorta

eksperimentUlajos stUdojumos Vidusdauga

| aukuma un skaita novUrtUjums) | aikU n:
provenienci Summi t Lake raksturo |l i el O
infekciju sakAu kontaktu ceNU, salgdzin
Nelson.

. Kl'ingkal nu priedes st Uddj umos kVJ d uasrdg
ZiemeNkurzemes megsaimniecdbU bijrRgUs

contortaa ud z U, naH.Ghhnosurpiinf ek ci j as  creomtorings, lai z p | a
novUrtUtu biologisko un @dnannosymag 0wst dm
Skujkoku audzes, kas iergkotas ar bar 0oba
| auksai mni ec 9 buzsA znegnylhss, pirretd psaagkiAu pi epe
analizUtajos paraugl aukumos, kur nav i e

piepe nav konstatUta.

.Mazo dimensiju skujKoaknosumbealzmidi j $ p oprakk Nia
2010. / 2 Hlabnsungta ck(h konstat Uts attiecdogi 1
priegu cel mémar a&2wWdll2a u kguand8dmazo dimendiju celtdys,o t

Heterobasidionn nf ekci j @26%oasbbat DUIB & aqMu i z®t o |
celmu. TurpmUkpjesi e@da g anmeusrlimtellti j a att
inficUtajos cel mos H.annessme kctUd v ij ,s mbr breaw i

skujkoku cel miem var sasniegt blakus eso

. Sal gdH.ianmnosumaugNger meAu att ostsh)bme quizz sttm L
atliekOm, konstatUts, ka?kaksgnaedsU iDm inzevie
1197cmPs Unes augNger meAu, bet Kp mega tipOU
daudzumsir s a majes 8 012. gad Pl4&md nzs Imd koldsnds. Uz

atliekUm ar mizas bojUjumiem ard 3. gad
vairUOk augNgermeAu nekU uz atliekUm bez
cel mu infi cUgaantbsunbi aezsgpdUijjassp oarUm, nav pi e
ieludimensi ju egles cirganas atlieku atstUga
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5. Ar sakAu piepi inficUtH.annosumimz p IKpt Onbeug an el

sakAu kontaktu ceNU, bet aro sekmUjot at
koku nozUgUganas sakhiut gtiletpiesuzaudyNgeaepome
cel mi em. Uz viena aschesumhaukznwmsei dojdudgos s as

TurpmUkaj U darbU j Ui er o kH annosunreetl imprgia nias f i
egNu audzUs ar9o uz nosustoUcemmiki dzasr &
uz sakAu trupiH &anmsoaiunsAmgllaria s PAu sastopa
Nepieciegams ar9 analizUt celmu izstr Uc

atjaunogaunafse ktaisWiktulrt i
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1.1pielikums.Zemsegas augu sastUva rak:e

paredzUtaj Us

Par §gUrpju sugu izpUti i zcirtumo :
rauganu.

Apsekoti 5 nogabali: 2 iecirkAi Vidzemes
i ecirkng i zdal iQviens parauglaakurasukgnitradey ket otrs kur tiks
vei kta celmu raugana. GUdi pUtdojumi nozomo:
i zmai Aas, tai skaitUO aro ¢gUrpju.

Vi dzepslekoti 2 iecirkAi

Ogre: Vidusdaugaa s megsai mni ecoba, Ogr es iecir
(platgba 3.3 ha). kur wveikts izcirtums pirn
1. parauglaukums. Gaj U izcirtumU jau saaugugi
|l akstaugu sugu. Cel mi | i el UkojdaNavirvieag:¢
uz cel mi em, kuriem vUlI nav atdal Qjusi es mi .
cieta, nav sUkusi trldUt. Lodz ar to uz ¢
atrodam gUrpjus, kas aug uz celimi evm,s pkl uargiUekn

s ast op a niCladoni Gimbpigtai Cl. digitata, Cl. chlorophaea, Cl. coniocraea
un vietUm nepil iiegrariaipcammdo st ami e §gUr pj i

2. parauglaukums atrodask Udus 100 m no iepriekgUjU
audzes. TUpat uansd agios aparmawgli sukar | akstauq
maz, galvenokUrt uz celmiem, kuriem vUl mi

at t QisClagoniafenbriata, C. chlorophaea, C. digitata, C. coniocraea un Lepraria

incana.

NQt a Rietenvidzemesme gs ai mnivelbrgubai eci r kni s, 58.
2.8 ha)

1. parauglaukumsat r odas nogUz U, tUpat aizaudzi
VietUm celmi mazUk ieaugugi, kuriem vUl sa
vUOji att osmn @k Urt Te o ng anlCladokid digitatay iCj fambriata, C.
chl orophaea, C. conoiocraea, uatesepi §gingekepe

g U r Leprasia incana.
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2. parauglaukumst Umatzaudzi s ar krimiem umn @t &u d:

|l aukumi Ai , kur vairUk izgaismoti wun mazUk
neatradUm, jo pUrUk aizaugugi. GajU paraugl
sugas. Gaj U paraugl aukumU GCladoniddigidtae m c el mi en

KurzemfekojUm 3 iecirkAus:

Jaunpils: Zemgal es megsai mniecodgba, Kandava
(platgba 1.4 wun 1.8 ha) atrodas mega ielo
| akstaugu audzi, tacombedtogi atgsmegiganBo.

1.un 2. prauglaukumis ak ar U ar bagUt ogu | akstaugu
Augsnes ¢gUrpju nav, atrodami Vi & @lgdgnia u z

digitata, C. chlorophaeaC. coniocraeag. fimbriatau n & n ¢ § Uepsniagnaana

Dursupe:Zi eme Nk megemesmni ecdba, MUr sraga i e€
(platogba 0.7 ha).
1. parauglaukums atrodas | 9gdzenU vietd0,

jo mitrUks, spUcdogUk waitrgBk 0atulsli Btsi ,sT maiv <
b1

Cladonia digitata, C. coniocraea, C. fimbriata, C. chlorophaea un Lepraria incana.

t labvUl gga vide ¢gUrpju augganai.i TomU

2. parauglaukumU vUropramalsgtjl8 pagasgls
parauglaukumU uz satridUj ogU Ctadohimeenoted e z |
kas raksturoga ¢gUdai augtenei

Stende Zi emeNkur zemes megsai mniecodoba, Van
(pl atgba 2 ha).

Izcirtums atrodas di Ni mega ielokU0, maz ai zaud:
i zgai smotas, vairUk iespUju ¢gUrpju auggan
1. paraugl aukumU d o mliadonik chlgrdplsaca. €.uaprdosraed, IC.
digitata, C. fimbriataLepraria incana.
2.paraugl aukumU t UpamU kdlast.opgpmasuaudlUsukpa
paraugl aukumU atrodam ar 0 ladontaa@dniacsaca k a s

un Cladonia fimbriata
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Seci nUj umi
Apsekol geritorijass amUr U nabadzodogas ar ¢Urpjie
gUr pj ui 6kladgmaisj u sugas, 1 nepi |lLepiagaiincgmauz D st am
Vulpicida pinastri TUs raksturggas koku stumbru pam
citUm vertikUOlUOm virsmUm. JUatzomU, ka kat
DagadJkv piiremUrojugUs augt uz koku stumbru p

vai naga daNU. I1zcUrtot kokus wuz celmiem sa
l zmainoties videi, apgai smoj umam, mi tUz u ma |
celmiem gUrpju maz, jo no celmiem noloboti
nocirganas ir cietas konsistences, gUr pji
tridUganai, koksne kNis wvairUkt asi egUr pjt @ s

Cel mu konsistence tuvosies kritalu konsi st
sugas no konstatUtajUm saglabUsies un kUd:
mai ngsies vegetUcija | 0dzstalvst.o 1maitnajbsulels
sastopamdba pUtotajos nogabal os.

1. tabula

KonstatUto gUrpju sugu sarak

> > - ~ — ~ 4 «
Suga A N © « 1) %) ) Qo ) o
o o | |- |2 B |5 |2 |2 |2
o) jo c c 0 n > OC)
O |0 |2 |2 12 |2 |5 s |3 | &
z z - ) a &) n
Cladonia botrytes +
Cladonia cenotea +
Cladonia chlorophaea + +
Cladonia coniocraea + + + + + + + + + +
Cladonia digitata + + + + + + + + +
Cladonia fimbriata + + + + + + + + + +
Lepraria incana + + + + + + + + + +
Vulpicida pinastri +
KO edzams no tabulas 1, visos paraugl au

sast opamUs kil Gladania copiocraes,udy digitata, C. fimbriatan Lepraria
incana Ret i ICladorsat batrytésin \Autpicida pinastri

ApkUrt izci kiemi emm udzauka epi Hypagynmiko ¢ U
physodes, Platismatia glauca, Parmelia sulcata, Pertusaria amara, Lecidella elaeochroma,

LecanoraunUsneagi ngu sugas.
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12. pielikums.PUt §j umu met odi kas apr

i zvUkganas noz qiekiemb e z |

VAS LATVI JAS VALSTS MEGI

PUt 0j umu metodi k

[N

par cel mu izvUkg:
bezmugurkaulniekiem

Aut or s: Prof . Ar v

Daugavpils Uniwv

SistemUti skUs biol
VienQgbas iel a -8B, Dal
arvids.barsevskis@du.lv

Daugavpils
2012
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levads

Viens no mlsdienu megsai mniecobas izaici
koksnes resur su i zmantogana cirsmUpgi | nZdabruU
i zmantoti . PUdUj os gadu desmitos pasaul U
koksnes resursu kU cel mus, kas agr Uk cirsml
ir aktuUla bioenergUtikU. Ileglmoe pOoddjulidii
CO2 izmedgu samazinUganu. Vienl aicQagli I r sa
ietekr_nU mega biologisko daudzveiddobu, me g u

turpmUko mega produkti vigti tht igUdAr @ Ut &t wimji a 91 ¢

PUtojumaapmlUolgUs: metodi ku pUtdjumiem par
bezmugurkaulnieku faunu.

Darba uzdevumi:

1. Apkopot un analizUOt piezijmbtosi sLkaaagwsd j laist
(publikUbtpasmatproUbus u. c.) par naspl mu
nozomi bgz mu gl tkdajnetotks e k eur md;kMSlet secusnUj ur
rekomeagd @@pikjopot o wun analizUto datu avot
nozodmdgo informUciju.

2. Aprob Ut |l auka pUtojumu metodes par ar egh
(gal veino&ko Nu, gaudkuJu) sugUm wvai S u
di ametra. AprobUciju veikt vienU no izvl
Mal Uz es | neam& tharjerslazdwsiua vismaz 10 augsnes lamatas, lamatu
ekspozdcijai paredzot ne mazUk kU 40 die

3. Laboratorijas apstUkNos veikt ievUktU
notei kganu, skait@gganu).

4 Sagatavot atskaitipartaj U ietverot informC

a pUtojumU i zmantoto metodi ku (lamatu
u.c.);

b.iegltajiem rezultUtiem (datu tabul as
skaita sadal 0jumu pa | amatu veidiem,

c.diskusiju (aemlpezhl pBti emgltaji
d seci nUj umi em;

eeturpmUko pUtgojumu mUrgi em, uzdevumi
nepieciegamo materi Ul u veidus un daud
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Od0U, t
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Walmsley J.D., Godbold D.L.(2010

i edz apskatu

par

sni
bi oenergUti kas vajadzobUm i eitzevk(hkig aunza iv ibdiio.e
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1. att. Al zskrejuo | ahtig/tersosnoldgyomeuk/pyoelucts.lggm t r a p

2.att.Alzskrejuo | a mpt/baglorni.meysienwgcenmte/soil t r a |
emergencédrap-white-96x26:mesh60x60x60cm-packof-4-p-125.htm)

Zviedru megdicteart ®noh od.i : Jonsel |l M. ,
i zAemganas i etekmi uz saproksilofogto vaboNu
norUda, ka ceernUtiiegwy evaliadeembUm ir jana |
maz pUtota, tUpUc ir svardogi izprast svaraod
I et ek mi uz mega biodaudzveidgbu. Saproksil
Samazinoks koksnes pieejamQbai ek05|stUmU, ma :
tika veikti 3 gadus vecos izcirtumos, Kur
i zcirtumU paraugi tika savUkti no 10 egNu «
659 ¢patAi no 46 sugUm. Autori konstatUja,
pl Usdogaj Um wun micetongaijPutangoumllm p &roUds
| 0dzginUjie ieteik@mp cet mmUs ratnetpltet LBkan
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vaboNu bi odaudzve|Tdugrbpan$Uksaq1g)Isabpugtaqnjousmos j U

celmu ir jUatstUj cirsmUs, |l ai tie nenodar Q
Agr Uk vairUOUki zinUtnieki wuzsvUra, ka Ve
crssu mitrajos nogabalos. Talwu |espUJams, k a
mitros un sausos b|oto@ls@(ZOl]ﬁUpsUacvaznvmeUdrnu e 2
projektam izvirzgja hi potUzi, kaodadboNaudhs
mitrUsTivietiUsmantoti bUrza un egles cel mi
kastUO uz divi mUnegi. KopU pUtgjumO0O tika i
sugUm. PUtQJumi plerUdQura b liraz U i ®d IUk@as smuagait
mitruma pakUpes. EgNu cel mos zemUk a daudzyv
i evUktas gan saproksilofgtUs sugas, gan tL
parUda cel mu nozomidzwaeh dNw atsi mloadgiosgk Ghsl gcaan U
Lodzogu pUtgjumu ar 19dzdggUm metodUmu ve
un apstiprinUja iepriekg |zte|kt9 apgal voj
daudzveiddgba nekU migtgiUsAevmte t UG LbsongoL$n01Toot
mitrUs vietUs to neiesaka dargt tUpUc, ka
cel mus sausUs vietUs, talu biodaudzveidobai
Jonsell, M. & Hansson,.J2011) pUtoja vaboNu biodaudz
cel mos un baNgos. Tika izvUlUOti 1 un 5 gad
un tU tika izsijUta. PUtgjumU tika izmatot
apses) i Kapumly Ukt i 3348 vaboNu opat Ai, k as
celmos wun uz sausiem stumbriem bija diezg
| apkokiem. Autori rosina toAemt vUrU pl Unoj
RunUj ot par ucebinmueniezrAgelhigiaknas vaj adzdbUm,
ka ne tikali liela izmUra celmiem, bet ardo n
talu par to nav pietiekami daudz pUtdj umu.
iermgeh)usas dar
Brin A., Bouget Ch., Valladares L., Brustel {2012 sav U0 pUt ¢j umU pa:
me § a bi ol ogi skUs daudzveidgbas uzturUganU
saproksilofgto vaboNu ai zsardzobU apPsaemni
atbild uz go jautUjumu apstiprinogi. Apsair
l ogi ska i nterese par t o i zmantoganu bi oen
saistgtajUm saproksilofgto organP|U$mq1uralso¢|
i zmantotas izskrUju | amatas. PUtojumu veic
cel miem wun sausiem Kkoki em. PUt 0j umi apsti
daudzveiddgba nekU sausos st umbrsotasirlielSedsksnu m:
daudzUm saproksilofotajUm sugUm, kuru popul

Nobagojugies par cel mu |zAE>e1rsgoaTnL$rm|rLa,pjomL
VegerforsB. (2012), kuri pUtgja dagUdudi posmktdp

ka pUdUjos gados palielinUs celmu izAemgan
nepietiekams zinUganu | Qmenis par cel mu
daudzvei dghpyokpabhofogtaj Um sugUm. aPdegabo®
posmkUj i em, kas daudzi ciegi sai stoQti ar é
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vabol es PUtojumam tika izvUIUti priedgu un
3 att . ) | Buligrepfgnac) (skad 4nattt).a s (

Light bulb

Funnel

Leaf litter

Mesh

Funnel

Collecting pot

3 att Termoeklektora shUma. (pUc ament

4. att. Tullgren funnels | amat u vei di (pUc b ul
http://soilbugs.massey.ac.nz/collection_berlesé.php ‘

Tullgren funnels| a mat u veidi i Urti i zmant o]
sasmal cinUtas mizas, augsnes vai zemsedzes.
i emal dUs daudz ResssonTg eroinlg,a/sgerforsBg.as(.2012) savU
konstatUja 56 nevaboNu sugas. Neti kealmésonst ¢
motogaj Um sugUm. lzanalizUjot visus substr
vaboles (Coleoptera) (20%) wun divspUrAu (Di
daudzkUju vislielUkU daudzveieddbni zHi juan nkic

vi spar a$totbraiulus fascysa Se g U

koksni . D
cel mi em.

agas augsnU
v

oV gas
TUs vVvisas t u kbt

s u
aped

(axlfe]

z 0]
adO0 zZ v
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Lai i zprastu cel mu nozQmi mega biologi:
veidojas sugu asoci Ucijas, kas apdzQgvo saus
t Us vaboNu (Coleoptera) umnemay az@hgaskok s Ua

augstiem egNu celmiem to agrognUs st Udij Us,

cel mi tika salogdzinUti ar 4 m augstiem ci
kor]statl"_Jti’ gan augsugosst,ajgan czed mooss cbe ljmo sd a |
pl UvjspUr Au, no kurUm 3 sugas tika konstat [
ti ka konstatUtas daudzas sugas, kas ir a
ienaidnieki. ApoigiUs apoedjmummoampsmi mega bic

Lodzogus pUtgjumus ar mehUni ski Wikarsdot i e
L.-O. Sahlin E., Ranius Tf2009.P Ut ¢ j ums i r sevi ggi nozomogs
no sausUgsi kaksmenant ot as traQgs met odes: k oKk
(emergence traps) (skat-2. att.) un logu lamatas jeb barjerslazdi (Windows traps) (skat. 5.
att.).

Support line

___________________________

23 cm
23 cm

S5.att. Logu lamatas
( p http://www.ilmb.gov.bc.calrisc/pubs/tebiodiv/terramtthml262-03.htm)
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6. att. Logu lamatas (Windows traps)
( p http://'www.ifm.liu.se/biology/ecology/conservation_ecology/jansson/

PUt 0j ucnailsmpamozdmi biologiskajU daudzvei
Abrahamsson M., Lindbladth M2006§; AbrahamssoM., LindbladhM., R® nnber g

J.(2008; Eh nst r(EOml) ssesK.O., SverdrupThygesonA (2009) un daudzi citi.

PublicUto rakstu kopsaV|Iku_mlizlrJtlapIklotp.rtatl
neti ks analizUti, jo kopumU satur 1Qdzggas
citUs SkandinUvijas valstods. Gal venUs met c
(Windows traps), 0 i z sapg) enjsietovai teamoeklekiod (ligfee me r g
funnelg Di emg Ul , pub|ikUCIjUS nav Vvienotas | &
i zmantoj ugi dagUdu | amatu skaitu un dagUdu

[
ino dagUm di edlmemochtdnegi em. Ar Q i evUkto ve
skaits pUtojumos atggirogs, svUr sotols onpoa tdiaug

I nternetU ir atrodamas ar9 zinUtniska:
izmantoganaskLbloehekg]éJs uz bi ol ogi sko dau
ir]ternetU ievietotUs tUze_s ir nepilnggas wur
tUs satur vUrtogu informUciju par zinUtni
atsewniaggizUas |l iteratiras apskatU, bet pievi
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Materi Uls un metodes

PUt §j ums

tika veikts 201 2.

gada

august U

i mi kr

Ogres iecirknis, Daugavas M8ma olgektn kadastra tNr. k a
74800060236

E’arauglaukumf} ti ka i zveidot.i di v
Mal Uzes | amatas, 6 |l ogu | amat

eksponUt as

60 diennakti s.

as (barjersl a

KopU visu weéikdu ileaktt s 632 vaboNu ¢gpatn
Opat Ai pali ka nenotei kt.i | 0dz sugas vai gin

7-10. At t . Logu | amat as pirmaj U paraugl
augusts (A.Bargevskis foto)

Logu lamatas,jeb barjerslazdi (Windows traps)

PUt ogjumU tika izmantotas pagizgatavotas
caurspgdgga organiskU stikla plUksnes un
nostiprinUta zem or gaasa kWamsngtkl at ipdkalkiseis
izmantots kU konservants iekritugo kukai Au
eti gskUbes ggodumu. Talu tas palielina meg:
jo tUs reagUjuw,t duazg rsekilz etso sunrat ver kU skUbst
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Lamatas tika izvietotas maksi mOl i tuvu
augsnU iedzQgtiem mietiem. Lamatu izvietogan
stikla barjéreail OpOc possppUjuams pUc iespUjas ¢
il zvietoganai atkarogbU no debess puses nav
aktgvas ir nakt9 un I|idinUs gar cel mu. L a
pUt gj umodad @Gdnanit omUru | ieluma pl Uksnes. TUrg
|szrus._Izvietojpt |l amatas pie cel ma, j U:
palielinUsies ierUpojugo skrejvaboNu skaits

M su gadgjumU | amat aosnttlil kua (ip2d ma rutnst dsi edr
organi skU stikla barjeru, jo cel mi bija sal
| amatu barjeras augstumu | abUk izmantot V €
platumu).

Dar bogbas \pirémlcli_erg;s.irKu‘kai,&i l'i do gar C ¢
barjerU un iekrgt vannotU. LamatUm ir vair

plasti kUta savUcUjpiltuvi ar gal U piestipri
b i erdgvietoias krusteniski.

Materi Ul a i zAemgana no | amatUm tika veik
PUtUmaj U teritorijUO tika izveidoti 2 mi
logu lamatas.

11-14. att. Logu | amatsamU opgiraj dg meas qalgd ,au.
(A. Bargevskis foto)

144



15. att. MalUzes | amatas (Malayse trap)

Mal Uzes | amatas (Malayse traps)

Mal Uzes | amatas tiek izmantotas |idojog
i evUk ganwiiet offthismaisz megmal Us, pie mega kvar
efektivitUte ir IlielUka, kur ir regulUras
| amatu barjersienUm. Darbgogbas princips | Qgdz
atgudi na tel ti), kurai smal-keai dagdu maA ugliuenma
piltuvveidggi sagaurinUs wuz auggu un gal U
gal O ir piestiprinUOts savUcUjtraullsp@t¢jkwrke
kU konservants tika izmantots tosol s. Ma
nopUrkamas pie entomologiskU aprokojuma dol

Mal Uzes | amatas izmantojamas cirsmUs ||
di vspUr Au, k ajmi neil eOng.u  TuU ck ) Ilp&Jma@t u virsma s
daudzas nejaugas sugas, kas dzogvo turpat a

TU kO lamatas ir samUr0O lielas un no t|
neapsargUtUs teritsrntigjj UsnusUmThinegi kaoadar aMa
pUtojumU un abas | amatas no paraugl aukuma t
~ TurpmUkiem pUtgjumiem saistobU ar celm
pUt gjumiem Mal Uzes | dmahas acqmtoedzdUsnae
Ai zskrejuo | amatUm (emergence traps).
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Augsnes lamatas (Barber trapspitfall traps)

Augsnes | amatas tiek izmantotas pa augs
To izgatavogana i rt aNso tii z nvainetnok Ug ajraa s tkK U al uagnsa
plastmasas gl Uzotes, kuras | gdz pusei piepi
ggidrumu (~4,5%)) . No virspuses augsnes | a
gabal u, | aiu mdwUrdsggtannul amatpasargUtu tUs no |

Ml su pUtdjumU augsnes |l amatas tika izvie
bija acgmredzama, ievUcot galvenokUrt daud:z
nozgmes no to at raliamtliss kbejbieesm ufsalkii |aar.meetmd m G
j UbTt ieraktUm precgzi vienU | ogmeng ar zel
vei dojas nosacQts slieksnis, to efektivitdU
daudzkUji apUriveireatkotjoasglguzoti un iekgU krot

ierokot augsnes lamatas.

Ml su pUtgjumU tika izmantotas desmit
mi kroparaugl aukumU.

16. Att. Augsnes | amatas ciAr. Bal grives kKO r d

Laboratorijas pUtgjumu metodes

Paraugl aukumUO ievUOktais materiUls tika
atseviggi pa | amatu tipiem. Loddz materi Ul e
uzglabUti saldUjamaj U kamer U.

LaboratorijUO viss materi Uls tika atkaus!
daudzkUji, laupdotUj mugas un KessStari 20Q0visi | z m
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ievUktie opatAi tika noteikti axni utzBGjkai D@t s

programmas biologija 1. kursa studente LQv
tUmu‘AAr egNu cel miem saistQgto vaboNu (Col e
vaboNu eksempl Uri tika moNw Ukbl @kcipji®iv.i eRUO

novi etots uz vates matracQgiem un nodots gl

17. att.Stereomikroskops mikroskops Zeiss Stemi 2000
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1.tabul
veidiem

a. PUtojuml akesnst astaltitad 0§ a ko mpua

COLEOPT
ERA
Dytiscidae
1. Hydroporus palustris 1
2. llybius fuliginosus 2
Carabidae
3. Carabus cancellatus 5 5
4. Carabus granulatus 4 4
5. Loricera pilicornis 4 4
6. Bembidion lampros 2 3
7. Bembidion 1 1
tetracolum
8. Agonum 6 1
sexpunctatus
9. Poecilus coereleus 3 3
10. Pterostichus niger 4 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
Cholevidae
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17. Sciodrepoides 2
watsoni
18. Apocat@s 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
27. 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
guadripunctatus
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
guatuordecimguttata
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 bolet
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. Sphaeiestes
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. Galerucdla 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 notdet. 1 1

2 2

KOP U 2 2 5 6

83 94 5 32
ltabul U iekNautas visas sudas,)pldsAui esk@k
pa | amatu veidiem. KopU visu veidu | amatUs
sugUm. 6 6 QpatlAllopdazI|skuagansenvoat|e|gk|tnts | 9 meni
ar | ogui2%magtplent Ai  un ia2r8 3a wgpsanteAsi .1 aAma tManh Uz e
tikai 55 ogpat Ai . Tas saistQgts ar to, ka | a
nedUNeds eri Ul a i zAemganas reizi), pUc tam n

POt ojuma veikganai ti kai augustsDseftembris,rhadz Ok
vaboNu biologiskU daudzveidoba ir vi smaz Ul

daudzvei drgetag sku:Jguarr()azais skaits. Liels nej
mi namas airvaboNu (Dytiscidae) sugas, kas
| a p g rChrysgniella(populi, Phratora vitelingdd no bl akus esogUs apg

33 no 86 sugUm pUtojumU konstatUtas tikai

par |l amatUs nejaugi ielidojugUm sugUm. PUt
resnuma grupUm atkargbU no to di amddmas, ]
atggirobas. Veicot pUtojumu visu sezonu, sl

Vi sdaudzskaitl ggUkUs b Hyloaius llabieti} ia6i 7s  gppr ai teAyi
me g a b aAnopletrupes stercoroshs 55 0o pat Ai , Stiatokepurm qubra usi s (

opat Ai , Pterostchus aigdm 4 4 Op@ir A kAgrgstuspallensi 32 gpat Aj
mazai s pri eguHylosiusepinastjnii 8@ s Qgpat Ai _u.c. Nev
daudzskaitl ggUkaj Um sugUm niaxs arog@jmimga swpa
ir thi biegi sastopamas, dagUdos imergumedg g c
kait UkNi, kas jaunos izcirtumos biegi sasto

KO vienu no pUtg¢juma 1 aikU ko narogaabdit aj U
Cassida margaritacea 3 Qo pat Ai ) , kas nav ar koksni S

sastopama.

No nozogmdgUkajUm saproksilofgtajUm sugOUn
pUt 0j umU t i GsomakferraginéaaGlySchrackilugiadripunctatus, Rhizophagus
ferrugineus, Silvanus bidentatu§erylon ferrugineum Serropaplpus barbatus, Mordella
aculeata, Pytho depressus, Sphaeriestes bimaculatus, Uloma rufa, Corticeus Spp t U m
Sphaeriestes bimaculatusat vi j U iarmar estuigasasStad@dzi nogi n

sugu daudzums gaj U pUt 0j umU i z siksad pdtr eombarms, :

ir sezonU mazUkU vaboNu sugu daudzveidoba.

lr konstatUtas vairUkas ar pitelptmithann ci t
lunulatus, Cychramus luteus, Cychramus variegatus, Triplax aenea, Mycetophagus
guadripustulatusu.c. U z pi epUm dzovojogaj Um sugUm ir
koksnes sadal 0ganUs procesos. D a sastgpanmas um 0 g ¢
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i zmantojamas kU dabisko mega biotopu indiksa
Latvij U.

DaNa no konstatUtajUm sugUm ir nekrofU
Siphidae sugas u. c. Tas rPDkkBrtdroe&amstar ct
l idoja uz iekritugo z0dotUju smaku. KU me
ekosistUmUs. MIisu pUtojumU konstatUtUs nel
i zplatdgtas un biedgi sastopamas.

RunUj oti epnarbeeimugur kaul ni ekiem, turpmUko
bitu |ietderdgi i zmant ot sekojogas grupas:
un _Chllopoda) kU ar ¢ Uapghtapsqutglajsmu g TUs( Aisii | in
ievaarrraspaagletnnelamatu tipi em, kU vabol es.
pUt oj umos bl tiski i zmat ot augsnes | amatas,
iekritugo opatAu skaits ir vislielUkais.

GUdam pUtgjumam ir jUnotkak Vvispisedsnasi
kurUs saproksilofgtUs vaboles aktovi izlid
bei gUm, oktobra sUkumam, kad ir pUdUj Us s
ziemoganas vietUm. SupWksepnpshdidrbeénobogieja
i el UkU bezmugurkaulnieku sugu daudzveidghba
celmu jUatstUj, l ai nodargtu pUc iespUja:
bi ol ogiskajai daudjzWwedid®ybp Ut §jPamsal Pai beélt m
i et ek mi uz mega augsni, t Us noblietUganu,
bezmugurkaulniekiem.

ZinUtniskaj U JliteratirUO0O paglaik ir N
bezmugur kaul ni eNkOk oztineUndbgamnuU j Uveic aro ¢gUds

SecinUj umi

1. PUdUj os gados zinUtnieki lielu uzmandbu
un tUs ietekmei uz mega biologisko dau
pUtgta Skandi mwidjUas tvadlustigrs zuim UK ni skas
regioni em: CentrUIeiropu, LierritUr_1 ju
| omas noskaidroganai mega biologiskUs d:
da_\Na pUt 0j umu ellgndozs gdi znp viorj owyealj tUgnt is agr ok s
kU modeNgrupa ir viegl Uk |zmant01amas p
par cel mu i_z,&emganas I et ek mi uz mega bi
produktivitUOti. Latmvayvi UpUtiget ij.aut Uj umi pa

2. PUc literatallrvesmUdatmedm,deg, kas i zmanto
lamatas (emergence trap&)gu lamatas (Windows trapgh sieti vai termoeklektori
(Tullgren funnels). Di emg Ul , publ i kUOci
me odi kas. Dagudi autori ir i zmantoj ugi
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celmu skaitu. Ekspibn0gadnaagsUml adiikesn Uda gl U
mUnegi gml venokUrt, atkar QArlWp nioevplit @) wnau
bezmugurkaulnieku skaifs Ut 9 j umos at ggirggs, svUrstUs
vair Uk O0m0edk Up platy Bdu | amatu pielietogana
uzrUda vismaz nedaudz atggirggus rezult
bitu atbal st Uma.

. PUt Qgj uma swaivie@ du | amatUs tika ievUkti 6
sugUm. 66 QpatAi palika nenoteikti 19dz
ievOkts ari2®4gudpatmhit Oumn ia28 3a ufgpsantessi .| aAma
| amat Um itdwlkt 55 opatAi. 33 no 86 sugl
eksemReWubt Uti wuzruUdoja sal gdzinogi nel.i

.PUtojuma veikganai ti kai augustsDs$eftentbris,rkadz Uk

vaboNu s'ugklUbdaUd‘gv_eid(pba un | idoganas
i zskaidrojama samUr U neIie[U sugu daudz:
sugu mazais skaits. Bija RUtedjsumle jiaeuvgUk t

neti ka dnaul QrtelsnpuamaceglrupUm atkarobUGtamo t o
t Umeti ka konstatUtas nekUdas atggirogbas
apr oNa, rezultUSsgwa$MzuanU savdlddgis| a
sezonas periodu, kadr | i el UkU bezmugurkaul ni eku su
vei kt celmu izvUkganu un cik % cel mu |j
kai’tUjumu bi ol ogiskajai daudzveidQgbali

i zAemganas procasgshetekids nnpbmegauUganu,
un go procesu i etekmi uz bezmugurkaul ni e

leteikumit ur pmUki em pUtdj umi em

Ut 0 umi i jOveic visu sezonu no apr Q|
i zAemgana no |l amat Umij Gvieilc medUNUBKk RE
noskaidrotu ar cel miem saistQto bezmugu
pUc i espUj as kvalitatgvUku materi Ul u sug
i zAemganas |l ai ku. PUOwdjsmmgz j2U0\ge idigmbese | mu:
|l 0dz 20cm un diametrs virs 30 cm.

i smaz vienU no 5 parauglaukumiem vai a

Utgjumu veikganai, sal gdzinot ieglitos

oksnes satUddpPPUsema Bstu svarggi nos

ezmugurkaulnieku =ziemoganU. GUdam pUt ¢
iteratirU0 nav datu par ilgtermiAa pUt3Q
abUk saprast cel mu nbolzgdammiU.bi odaudzvei dad
.leteicamUs |l amatas un to skaits turpmUk?C

155



Lamatu veids Skaits uz 1 Parauglaukum Opti mUI
parauglaukumu | u skaits lamatu skaits
Al zskrej uod 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
Alzskrejud 75.00 4 25 1875.00
(emergence traps)
Logu lamatas 10.00 LVL 25 250.00 LVL
(Window traps)
(pagizgptavo
Logu lamatas
(Window traps)
rTpnieciski
Augsnes lamatas ~0.03 LVL 50 1,50 LVL
(Pitfall traps)
Termoeklektors ~70.00 T 1 ~70.00 T
150. 00A 150.00A
Darba uzdevums nUkamajai sezonai
Apkopot wun analizUtzi b&twi slarad Umil ecetjeaur
jaundaoss (publikUcijas, projektu mater.i
(i zwmlkga nozQmi b e zanpukgouprokt aou lunni eakniaelm,z Ut o
un cit u rpL"Jr ga sasniegganai nozomogo i nfo
' zvUl Ut aj os mdbs platarulg | aakuet ot sekoj c
skaitU:

Lamatu veids

Skaits uz 1
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parauglaukumu
Al zskrejuo | amatas (eme 5
Logu lamatas (Window traps) 5
Augsnes lamatas (Pitfall traps) 10

KatrU paraugl aukumU r eidiiamebnrel ¢l gndoz

no 5 celmiem diametrU virs 30cm ievUkt

un, izmantojot termoeklektoru tullgren funnels u. c. ), no tien
bezmugurkaulniekus. Go aktivitOtiar @ttwei c
ieglit informUciju par cel mu nozQmi bezmu

Laboratorijas apstUkNos veikt ievUkt
noteikganu, skaitogganu). )

Vei kt iegito rezultUOtu salgdzinUOjumu
veidiem, daguUda di ametr a cel mi em, dagud
bezmugurkaulnieku fenologijas anal gzi

l zstr0dUt pUtojuma secinUjumus, rekon
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Emergence trap

http://www.wildcareshop.com/Products_Detail.php?ProductiD=2045

Tullgren funnels

http://www.burkardscientific.co.uk/agronomics/tullgren_funnels.htm
http://betterequipped.co.uk/Tullgrdfunnelprd0715
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Stump Harvesting for BioenerdyA Review of the Environmental Impacts

J. D. WALMSLEY* and D. L. GODBOLD

Forestry, Vol. 83, No. 1, 2010. doi:10.1093/forestry/cpp028

Stump harestingsignifies an intensifi cation of forest management compared with
conventional steronly or abovegroundiiomassonly 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 dfleterobasidion

However, evidence suggests that, in the absenceppftopriate precautionary
measures, stump harvestingliwead 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 changestutrient cycling;

(6) unknown impacts on future productivity;

(7) loss of valuable habitat for fungi, mosses, bryophytes

and insects and

(8) increase in nofforest vegetation and additional herbicide iegments.
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To minimize environmentaimpacts, best practice guidelines should be developed and
communicated. Research to date has focussed ommgpa&ct of stump removal on the
incidence of root diseases and has limited applicability to healthy uninfeeteds.

Additional research is required to understand fully the environmental impacts,
particularly how stump harvestingfluences the forest soil carbon balance and forest nutrient

stocks.

Saproxylic beetle assemblages on low stumps, high stumgsgsidmplications for

environmental effects of stump harvesting

Hj 2 | t ® nStehback& AredrjlAndersson Jon

Forest Ecology and Managemdg2010, 260(7):1149.155]

The aim of this study was to evaluate how future harvesting of spruce low stun
renewable energy source, might influence the saproxylic (wood living) beetle fauna.
richness, abundance and assemblages of saprdegditeswere compared on low stum
high stumps and logs of spruce on 10 cla#s in northern Sweden. The sampling
conducted with emergence traps and a total of 929 individuals and 120 species were (
No significant differences in beetle abundance or species richness were detected
substrate types. However, there were clear differences in assemblageitompesveen a
substrate types. Our results suggest that low stumps created at final felling support
species and individuals per volume dead wood as other dead wood substrates and thi
therefore overlooked as substrates for wood liviinganisms. Consequently, harvesting
low stumps might have negative effects on the diversity of saprdgtitesas up to 80% ¢
the dead wood remaining on clearts is in the form of low stumps. Future studies sf

evaluate if compensatory measures can be performed to minimize negative impacts.
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Effects of stump extraction on saproxyliedile diversity in Swedish cleauts
Jonas Victorsson, Mats Jonsell
Insect Conservation and Diversit®012 DOI:10.1111/icad.12005

Stump extraction for bio energy is a new forestry activity and before-tmaje

implementation occurs, it is importatat 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 harvdss only been conducted for abouyeairs. In a paired design
(N = 8), the beetle fauna was sampled in stumps on ordinaryaléaand on clearuts from
which stumps had been extracted. Sampling in extraction-clgarwas possible because
25% of thestump volume was retained. Samples were collected by bark sieving ten Norway
spruce Picea abiesstumps per cleasut.

In total, 6959 individuals of 46 species were found. Several early warning signs were
seen: stump extraction reduced the number of epguEr stump and per cleaurt 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 cleat 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 recommendatidrisaving 1%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 stdmapves$ and its effects on saproxylic
insects

Clementine Ols

Ol s, C| ® me Retemntioneof stulpd briiwet ground at stdraprest and its

effects on saproxylic insec8econd cycle, A2E. Uppsala: SLU, Dept. of Forest Products

Low stumps represent ohdir 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 impornce 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 clebetvwten 5 and 7

years old near Uppsala, Sweden. Stump samples were paired to get a balanced dataset, eact
pair containing two stumps of the same tree species, diameter asadmsure, one dry and

one wet. Each sample was placed in a rearing box for2h®.0All 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, densstyn d S hannonds diversity anoca
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 total1l7065 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 wittiekl spe

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 wvariabl e ADr ynenspsloe shba ds pseicg neisf idci
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 inseet® 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 prefence 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 tsshow a significant correspondence to a substrate and were associated to spruce
stumps. The results show that both birch and spruce support the life cycle of many different
insect species and not only saproxylic. As wet spruce stumps presented the lowest
biodiversity, it could be thus advised, in a context of biodiversity conservation, to set aside in

priority birch and more generally broadleaves stumps.
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Saproxylic insect fauna in stumps on wet and dry soil: Implications for stump harvest
Cl ®me n t, Jomag VicissgrMats Jonsell

Forest Ecology and Managemenfvailable online 5 October 2012h Press,

Corrected Proof

http://dx.doi.org/10.1016/j.foreco.2012.08.040

An increasing demand for bioenergy has stimulated interest in harvestimgeo
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 (woodiving) insects, which will have less habitit breed in at stump harvest,
and therefore also need mitigation. We tested if stumps in wet positions on-eutlbarbour
fewer species and a different assemblage of saproxylic insects than do stumps in dry
positions. Insects were reared out from wgmeces taken from 100 stumps (50 Norway
spruce Picea abiesand 50 birchBetulaspp.) 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. Fewerceps 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. Howear, 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
shauld be considered when making recommendations concerning the harvesting of stumps for

bioenergy.

Retention of stumps on wet ground at stdmapvest and its effects on saproxylic

insects

Cl ®mentine Ol s
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Swedish University of Agricultural Sciencdsaculty of Forest ScienceBgepartment

of Forest Products, UppsaMaster Thesis

Low stumps represent on their own up to 80% of the dead wood remaining on clear
cuts and therefe 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 saprmsdicts 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 wess fiaiget a balanced dataset, each
pair containing

two stumps of the same tree species, diameter anexqasure, 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, genusr 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 Shanmordiversity and evenness were
calculated for each insectrder. 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 restitatshow
the tree species was the only factor significantly affecting both the species richness and the
species abundance of a stump.

The variabl e ADrynesso0 hadspeciesgdiverdity wita nt
dry samples harboring a higher numberspécies. 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.atspruce 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 onfshopalus rusticugndCurtimorda maculosavere 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 cgasen, 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?011, 45(5): 10531064.

Stumps from clear cuts are increasingly used for bioenergy. Extracting this wood will
r e d the Habitat available for saproxylic (wotiding) organisms. As little is known about
the speciesassemblages that will be affected, we investigated the sitivesf saproxylic
beetles irstumps on cleafelled sites and as a reference, we compared it with the diversity in
downedlogs. Stumps and logs of aspétopulus tremuld..), birch Betula pubescenishrh.
and B. verrucosaEhrh.[syn.B. pendulaRoth]), spuce Picea abies(L.) Karst.) and pine
(PinussylvestrisL.) were examined in clear cuts of two different ages: one summer old and
4i 5 years old. The beetles were sampled by sieving bark (0.25 m2) peeled from the wood.
The samples were taken in pairs ofeolog and one stump situated close together and of the
sametree 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
logsboth as meased per sample and as an accumulated number. Exceptionsiwereads
old

wood of birch and pine where the number was significdngier in the stumpsThe
numberof redlisted species was also similar between stumps and logs. Species composition

was nore different between the stumps and logs of conifers than of deciduous trees. We
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conclude thatlearfelled stumps have a diverse saproxylic insect fauna. This has to be taken

into accountf large scale extraction of logging stumps is implemented.

The Effects Of Forest Biomass Harvesting On Biodiversity

Mats Jonsell

Sustainable Use of Forest Biomass for Ermgy Managing Forest Ecosystems
Volume 12, 2008, pp 12954

Extraction of dead wood as forest fuels will decrease the amounts of dead wood in the
landscape. Because dead and decaying wood hasdeegified 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.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 coars 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
sapoxylic 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 andanger of
species (Harz & Topp 1999, Kappes & Topp
20014, Nor d®n et al . 20014, Schiegg 2001) . T
wood for shelter on open areas (Gunnarsson et al. 2004). Thus, taientof 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-dom@nated forests and

pine plantations
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Insect Conservation and Diversitrticle first published online: 14 JUN 2012

DOI: 10.1111/j.17524598.2012.00209.x

The expanding interest in hastag stumps for bioenergy mal. 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 saproxyétidbassemblages in oak and pine
largediameter (>2@&m) 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 manyreayic 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 dérent 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 seme log
dwelling species; they also provide atable 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 PerssdhLisette Lenoif, Birgitta Vegerforg

Forest Ecology and Manageme#tvailable 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 COemissions. However, theffects of stump harvesting on weod
dependent organisms are poorly known. This study assessed the abundances of
macroarthropods, especiallynronol eopt eran groups, i n wood,
in comparison with soil to evaluate which speciesltarefer 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 numbers1® and 20yr-old stumps were studied at

three sites in southern acdntral Sweden. For each site and age class, stumps of Scots pine
(Pinus sylvestrisand Norway sprucePfcea abie} 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 10cm. The samples were placed in Tullgren funnels for animal extraction dudags4 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 spelresss of
noncoleopteran macroarthropods but higher abundance pgofneut stump surface) than

soil in 10yr-old stands, which on average contained higher abundances than the other age
classes. No significant differences were found between spruceiaadstumps, 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 1B8gpectively). Of these groups, Diplopoda were
much more abundant in bark (98%) than in soil (2%). The most common diplopod species
was Proteroiulus fuscuswhich often demonstrated 1-@6ld higher abundances (per sample

unit) in bark and wood than in $08ix 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
depenént on stumps for, e.g. egaying 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 dflorway spruce

Per Olof Hedgren

Forest EEology and ManagemenVolume 241, IssuesiB, 30 March 2007, Pages
155161

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. asess the value of other dead wood, such as high stumps created for conservation
purposes. This study focuses on early arriving -bankl woodboring beetles and associated
insect enemies (predatory Coleoptera, Heteroptera, and parasitic Hymenopteraghin fr

stumps of Norway sprucd’icea abies Ordinary low stumps were compared with
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mechanically created # high stumps. Wood samples for insect rearing were cut from low
(n=28) and high stumps1E 21) on five onesummerold clearcuts in Sweden. High stushp

were sampled at the base and atmi.&bove 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/fungivorudorfprately
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 bothrddwhigh 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 sturips (93
95%), whereas parasitoids were more often recordedbat 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 stunipisopalicus quadratyfkhopalicus tutela

and Dendrosoter middendorjfi The resuk show that abovground 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 spe bark beetléps typographusThe 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 barkand woodboring Coleoptera on mechanically created high stumps of
Norway spruce in the two years following cutting

L.M SchroedéetJan Weslieh j k e L i ShAchdets Livdhé

http://dx.doi.org/10.1016/S037BL27(99)000131,

Attacks of bark and woodboring beetles on mechanically created high stumps of
Norway sprucePicea abied.. (Karst.), were studied in the provinces ofiDar na ( Gr ang
area) and Uppland (Fager®©°n) in central S we
stumps in the Grang2rde area as well as 48
were conducted in the first and second autumns following ttengs made to create the
stumps. All stumps were attacked by at least one species during tyedwperiod, and for

almost all of them (95%) the initial attacks occurred in the first summer. The most frequently
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encountered species on the stummpere thke scolytidslps typographus(L.), Pityogenes
chalcographugL.), Hylurgops palliatus(Gyll.), Orthotomicusspp., Trypodendron lineatum
(Oliv.), Dryocoetessp. andPolygraphus poligraphugL.), and the cerambycid§etropium
spp. andMonochamus sutofL.). Both the time of cutting and stump diameter influenced
beetle colonisation. typographuswvas not found in autumaut stumps, whil@rthotomicus
spp. was found more frequently in autweut stumps than in sprirgut stumps. There was a
positive relationsig between. typographusoccupancy and stump diameter, while negative
relationships were found between stump diameter BEindpalliatus and T. lineatum
occupancy. Most stumps (ca. 80%) were attacked by more than oreabdriwoodboring
species in the fitssummer. The proportion of stumps attacked was significantly higher than
the proportion of logs attacked fér poligraphusT. lineatumand Tetropiumspp., whereas
the opposite was true for typographus.The percentage of bark area utilised by

typogaphuswas 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

LarsOve Wikar§'<, Erik Sahlii*and Thomas Ranifls

The Canadian Entomologis¥olume137 / Issué3 / line 2005, pp 30324

DOI:_http://dx.doi.org/10.4039/nG404

The amount of dead wood in forests has decreased owing to modern forest practices,

and many species associated with this habitat arently 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 wooa arsed by sampling saproxylic beetles in dead wood of
Norway spruceFicea abieqL.) 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 gving 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 cdécted 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 wiap®amples

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. Betlyexnce 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 usefobrive redisted species.

A comparison of saproxylic beetle occurrence between-mmahe high and low
stumps of sprucePfcea abie¥

Markus AbrahamssomMatts Lindbladh

Forest Ecology and Managemeiolume 226, IssuesiB, 1 May 2006, Pages 280

237
http://dx.doi.org/10L016/].foreco.2006.01.046
The making of higkstumps 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 amadrdead wood and bark surface

on highstumps 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 h&lamps (at ground Vel and at
breast height) of Norway spruce we investigated whether there were differences in the
saproxylic beetle community between letumps, higkstumps at ground level artdgh
stumps at breast height. We also tested whether beetle species shoeshpesffor any of
the three substrate types.

A total of 10,984 saproxylic beetle individuals divided into 67 species, were collected
from 128 low and highstumps on 16 cleauts in southern Sweden. The number of species
found in highstumps at ground Vel (53) was significantly higher than the numbers found in
high-stumps at breast height (38) and {stumps (39). Many of the caught species showed
substrate preferences and an ordination showed that there are different beetle communities at

the tree diférent substrate types.

Saproxylic beetles in natural and ma@de deciduous high stumps retained for
conservation

Mats JonseliK ar ol i n3KMii § t ®f isr Stigh?3l |
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Biological ConservationVolume 118, Issue,2uly 2004, Pages 16873
http://dx.doi.org/10.1016/j.biocon.2003.08.017
Intensive forest management in Scandinavia has decreased the amount of dead wood

requred by saproxylic (woodlving) organisms. To reduce this problem, some dead wood is
now retained during forest operations, often in the form of-made high stumps (ca. 4 m
high). Most often these stumps are cut with a harvester, although the sturhps study

were made with explosives. The aims of this study were to determine whether such stumps of
aspen Populus tremulpand birch Betulaspp.) could be used by ridted saproxylic beetles
(Coleoptera), and to examine how the fauna of-made highstumps differs from that of
natural stumps. We also studied how tree speciesexposure, 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 -tisted. Manyspecies, including relisted ones,

were more associated with marade stumps than with natural stumps. However, in total,
more species were found in the natural than in the-mmaske stumps. This is probably
because mamade stumps provide a more homogmreetype of wood substrate than natural
ones. Among the other variables the difference between aspen and birch was the most
important. We conclude that mamade high stumps are valuable habitats for many saproxylic

beetle species.

Leaving Dead Wood fomkects in Boreal Forest$Suggestions for the Future

Bengt Ehnstr©°m

Scandinavian Journal of Fosé ResearchVolume 16 Supplement 0032001,pages
91-98
DOI: 10.1080/028275801300090681

Increasing the amount of demasod 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 ofdlead 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 offelledl trees. There is, however,
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a conflict between saving winglled trees and the recommendations concerning protection
against the damage caused by bark beetles. The result of an increasexs) intetilising
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 bestcbengplished 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 studiestextend 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 olovs-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 compoiti

Mats Jonsel| Martin Schroedér& Jan Weslieh

Sandinavian Journal of Forest Researdfolume 2Q Issue 1 2005,pages 5462

DOI: 10.1080/02827580510008211

In most Swedish diling 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 sprucli¢ea abiey high stumps were studied to determine which
characteristis (diameterheight, 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 starf®) (veresituated
in the middle boreal zone in Sweden and were 6 years old. The insects were sampled by
sieving 0.25 rh bark on each stump In total, 803 saproxylic beetlesAmadusbugs were
found, representing 42 different species, five of which werdisestl The most important

factor for determining the beetle community was the presence or absence of two polyporous
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fungi, Fomitopsis pinicolaand Trichaptum abietinum.Other factors were much less
important, indicating that it is difficult to influence the tp s 0 bi odi ver si

significantly simply by selecting trees of certain diameters or optimizing cutting heights.

Felled or standing retained wabdt makes a difference for saproxylic beetles

Mats Jonse]lJan Weslien

Forest Ecology and Managemenfolume 175, IssuesiB, 3 March 2003, Pages
425 435

High stumps are often retained a¢an 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 tlsaproxylic 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 clearcut 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 wdeewix species
early in the succession and 43 four years later. Two species wdrgtedd Three out of five
statistically tested early successional species had significant associations with some of the
wood types, while the corresponding figures latethe 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 fungi®mitopsis pinicolaWe concluded that retaining felled
wood in addition to higlstumps 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 foest landscape

Leif Martin Schroeder, Thomas Ranius, Barbara Ekbom, Stig Larsson

Canadian Journal of Forest Research, 2006, 36(9)-2168, 10.1139/x04.19
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The active creation of coarse woody debris (CWD) has been suggeatettasure 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 trat&weden. The number of high
stumps created on clearcuts was recorded and the beetle fauna under the bark of high stumps
of Norway spruceFicea abieqL.) Karst.) and Scots pind’{nhus sylvestrid..) was sampled.

High stumps yielded only 0.13% of CWlume 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 ddadreule elongatuldGyllenhal). For the
remaining 28 beetle sgies, less than 1% of the landscape's population occurred in high
stumps on clearcuts. The abundanceHof elongatulaincreased with the area of the
surrounding forest land that was covered by clearcuts within a radius of 1000 m. This is the
first exampleof 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. Linto*

The Canadian Entomologistolume131 / Issuél / February 1999, pp 14713

DOI:_http://dx.i.org/10.4039/Ent13111

Survival of the spruce beetl®endroctonus rufipenniKirby, from egg to adult,
proportion of * and 2yearcycle adults, and egg and egg gallery production per attack were
investigated over five generations in stumps and wihdh 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 afion of the study. There were generally no
differences by area, host type, or infestation year in any of the measured variables. The mean
n u mb eSDsof egds per attack and eggs per centimetre of egg gallery were 80.8 (54.3) and
5.4 (4.6), respectivelyBrood 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 -Yearcycle adults were produced, respectively. On average, 51.8% of the

beetles irstumps and 19.1% of beetles in windfall developed oty@at cycle.

Influence of butt rot on beetle diversity in artificially created bstnmps of Norway
spruce

Markus AlrahamssoyMatts Lindbladhd onas R°nnber g

Forest Ecology and Managemenfolume 255, Isses 89, 15 May 2008, Pages
3396 3403

http://dx.doi.org/10.1016/j.foreco.2008.01.010

The making of highstumps to benefit wood living organisms is a common practice in

Scandinaviarforestry. 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
Heterobasidionspp. affects saproxylic beetles assemblages in Norway syPicss (abiep
high-stumps. In total we caught 43 species of saproxylic beetles (Coleoptera) of which one
was redlisted. Associations with the fungi were tested on 13 beetle species and three of them
showed negative associations with the occurren¢¢éetdrobasidionwhile none of the tested
species showed a positive association Witterobasidion Species richness did not differ
between infected (30) and nawmfected (33) stumps, but the beetle assemblages differed to
some extent. Two additional bracket fungi speciesevieund on some of the higdiumps,
Fomitopsis pinicolaand Trichaptumspp. Both these fungi had beetle species significantly
associated with them. Interestingly, we found tRatpinicola and Trichaptumspp. never
occurred together in the same stumpsn&of them, however, seemed to be affected by
presence oHeterobasidiorspp. In conclusionHeterobasidionspp. infections influence the
beetle fauna by disfavouring some beetle species but we did not find any species positively
associated witliHeterobasilion spp. This suggests that increasing the proportion efgiten

high-stumps could have a negative effect on beetle diversity onaesar

Beetle diversity in higitstumps from Norway spruce thinnings
Matts Lindbladf” & Markus Abrahamssén

Scandinavian Journal of Forest Resear@blume 23 Issue 4 2008,pages 33347
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DOI: 10.1080/02827580802282762

Dead wood is regularly created during cutting operations in Fennoscandia. It has been
shown that higkstumps (snags) created at final felling can be important for many saproxylic
beetles, including retisted species. Hower, the importance of thinning higdiumps has yet
not been studied. In this study, emad threesummerold Norway spruce higstumps from
first thinnings, third thinnings and final fellings were sampled by bark sieving in southern
Sweden. None of the37species found was on the red list. The thinning-stgimps did not
have lower species number or species density compared with the final fellingtumgihs.
Tree diameter was not positively correlated with the number of species. An ordination showed
tha the thinning higkstumps 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 higlstump categories. The beefdacusa complanatavas caught in
thinning highstumps only. However, most of the species found in thinning-$tigtmps in
this study are probably also common in final felling hkeghmps in southern Sweden.
Nevertheless, a general piece of advice based on this and othiess seudhat as many

categories of dead wood as possible are preferable from a biodiversity point of view.

The biology and ecology of the large pine weewmlylobius abietis
(Coleoptera: Curculionidae): a problem of dispersal?
S.R. Leather, K.R. Day arAlN. Salisbury

Bulletin of Entomological Researéolume89 / Issuedl / January 1999, pp1%
DOI:_http://dx.doi.org/10.1017/S0007485399000024

The biology and pest status bfylobius abietisLinnaeus in Europe are critically
reviewed. New data are presented and the relationships between the weevil and its host plants
consdered. In EuropeH. abietisis 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 Europeoarpad 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 feedfegepces 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 pestmanagement options are dissed. 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 ahycopesticides and increased larval predation. It is concluded that much
more research into the biology and ecologyHbfabietisis required before a successful

Integrated Pest Management (IPM) programme can be initiated.

Species richness of Coleoptéramature managed and edgowth boreal forests in
southern Finland
Petri Martikaineft Juha Siitoneh Pekka Punttilg Lauri Kaila®, Josef Rauh

Biological Conservation Volume 94, Issue,2July 2000, Pages 10209
http://dx.doi.org/10.108/S00063207(99)00175%

The beetle (Coleoptera) fauna of @cbwth spruceRicea abieyforest was compared
with that from managed mature and overmature forests in southern Finland. Samples were
collected from 911 sample plots in each case using 10demflight 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] &ad very significant positive correlations with
most deaedvood variables. Seventy eight percent of the saproxylic species were more
abundant in oldgrowth than in mature managed forests, and their assemblages in managed
and oldgrowth forests were distiive with almost no overlap. On the other hand, species
richness and assemblages of 13aproxylic species did not differ between the managed and
old-growth forests. Obviously these species do not require as much attention as saproxylic
species when consation 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 matire managed stands, the value of loottion stands in preserving species

assemblages typical of egtowth forests may be limited.
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Decomposition of stumps in a chronosequence after-tdélang vs. cleasfelling with
prescribed burning in a southdyareal forest in Finland

Ekaterina Shorohof&katerina Kapitsallkka VanhaMajamad

Forest Ecology and Managemeiolume 255, Issue 1B0 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 aloggaa 40onosequence of clear

felled sites with and without prescribed burning. Using the single exponential model, the
annual decomposition rate constakt®f aboveground stumps were calculated as 0.048,
0.052 and 0.068eaf ‘for Scots pine Rinus sylvestrls Norway spruce Ricea abiey and

birch Betulasp.), 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 pane 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 decompdsn rate constants for wood and bark, (ii) taking into account
fragmentation as it greatly increases the volume loss, and (iii) adjustikgirofcarbon
dynamics studies on burned sites. Such refinements to estimates of coarse woody debris
decomposition @nstants 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

persistene of stumps for maintaining biodiversity in intensively managed forests.

Cambicexylofauna abundance and species diversity of cutting residues in Scots pine
and Norway spruce cleauts in Lithuania

A. GedminasJ . L y nR. Zeniaskas

Biomass and Bioenergyolume 3] Issue 10October 2007, Pages 71338

http://dx.doi.org/10.1016/j.biombioe.2007.06.010

The research was conducted at Dubrava Training Experimental Forest Enterprise,

Kaunas Digict, Lithuania, in 2004. The aim was to estimate the abundance, species

composition and diversity of cambxylofauna hibernating in oak, Norway spruce and Scots
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pine cutting residues (branches) left in spruce and pine-clggar The research plots with
replicates were arranged in the cleats from September 2003. More than 1000 arthropods
were identified in oak, spruce and pine cutting residues. The classeatawas represented
by the order®Diptera (51%), Psocoptera24%), Coleoptera(22%) andHymenoptera(2%).
According to the Shannon diversity index, species diversity of carybidauna hibernating

in thin spruce branche$i€2.19) was significantlyp=0.001) higher than in spruce branches
of medium diameterH=1.36). The difference between spEridiversity in thin and thick
spruce branches was unreliabpe@.2). In oak cutting residues (branches), 7 r&itoa
crenataFabr.,Dissoleucas niveirostrig-abr.,Leiopus nebulosuk., Pyrochroa coccined..,
Saperda scalarid.., Sulcacis affinisGyll., Trachodes hispidus.) and 3 very rare is
hispidusGyll., Mordella aculeata L., Orthocis alniGyll.) insect species, as well as 1 species

new in Lithuania Phymatodes alrii.), were identified.

Bark of dead infested spruce trees as an ovenwnigtesite of insect predators
associated with bark and wood boring beetles

Hilszczanski J.

Forest Research Papers: 2008, vol: , number. 1, pages:19 15

Insect predators are important enemies of beetles regarded as pest, especially during
period of low densies 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.esnwith 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 preadateraintering 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 -Cleiaforests of northern Europe: a
review of ecological consequesg:
Lena Gustafssdn Jari KoukP & Anne Sverdup-Thygesofi

Scandinavian Journal of Forest Reseaxtdiume 25 Issue 4 2010;pages 29308
DOI: 10.1080/02827581.2010.4995

Since the midl990s, it has been common practice to leave trees for biodiversity
purposes when cleautting in Finland, Norway and Sweden, and regulations for such tree
retention are today included in national legislation and certification standegeviewed
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 wlead, especially high stumps.
General conclusions were that retention trees (1) provide some of the substrate types required
by earlysuccessional species, (2) alleviate the most serious consequences-cittiggon
biota, and (3) cannot maintain chetexistics 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 lotgrm dynamics. There is a need to study further the relationship
between th 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 proteciegs.

Saproxylic betes in highstumpsand residual downed wood on cleats and in
forest edges

Knut Olav Feses®& Anne Sverdruplrhygeson

Scandinavian Journal of Forest Reseaxtdiume 24 Issue 52009

DOI:10.1080/02827580903143871

This study evaluates how the placement and the different possible outcomes of a

spruce retention tree affected species richness and assemblageprudeassociated
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saproxylic beetles. In a field experiment in the boreal zone of central Norwaysthigips
were created and compared with residual wood pieces (i.e. top boles with branctiegy, in
cuts versus in forest edges. Flight interception traps were mounted close to the substrate. The
results were analysed using rarefaction techniques, ordination (DC/Anand It was found

that the placement of retention trees sgruce does matter:beetle assemblages were
significantly different instumpsin the four treatments. For all species pooled, the species
richness was higher istumpsin clearcuts than instumpsor boles in the forest edge. Four
redlisted species were more abundant rstanpsthan boles, and two rdisted species were
more abundant in cleauts than forest edge. To cater for the variety of habitat preferences
among forest beetles in managed forest, managers should leave both stpndoedgrees
(many of which will endup as windthrown, downed boles) and some Isigimps(to secure

some upright dead wood), in both exposed etesirand semshaded forest edge.

The extent of root rot damage in Norway spruce stands established on fertile sites of

former agricultural lad

R. Mar eg

JOURNAL OF FOREST SCIENCESg, 2010 (1): 16

The aim of this study was to compare the degree of root rot damage in two large
complexes of Norwagpruce stands established on former agricultural land at fertile sites.
The root rot infection w&s observed on the sturoptting area on both intended and salvage
clear fellings. Stands in Krughbeanlkrabkedaeda i n
showed very poor stability and large root rot damage at the agd 0 4@ars. In contrast,
stndsinLugng8 area in the Javornzky Mts., found
much less damaged at the age96f 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 potential predisposition factor of a bark beetle disaster in the
Gumava Mts.
L. JANKOVSKh, P. CUDLEN, | . MORAVEC

JOURNAL OF FOREST SCIENCH9, 2003 (3): 126132

Root decay infection and potential relationslps typographud.. outbreaks in the
Gu maMts (Bohemian Forest) were monitored in 3 permanent sample plots. As an
originator of root decays honey fungus predominated, in particular ¢éstesobasidion
annosum(FR.) BREF. was also recorded. As for honey fungus spekres)laria ostoyae
(ROMAGN.) HERINK predominated however, A. cepistipesVEL ENOV SKhA. and
boreaisMARXM] LLER et KORHONEN wer e a-testmyinglet er
fungi were also recorded, e.§tereum sanguinolentuALB. & SCHW.: FR.) FR. and
Climacocystis borealigFR.) 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 typographud.. invasion and root system infection Bymillaria. 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 Afmillaria in the region of Central Europe. The
extent of Norway spruce infection bArmillaria 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;8, 2012 (11): 508512

A total of 320 Scots pineP{nussylvestrisL.) low stumps were analysed within two
stands (one stand was thinned, and the other stand was subjected-¢atdieat felling) in
t he Drahansk8 Highlands in the Czech Republ
the felling of eah part was performed on different dates during 2006 (February, May, August

and November). The fauna of eadyriving 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 significantlydset 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 bé&&tlgymbia rulva (Coleoptera,

Cerambycidae)

Al eksandra Walczy Eka

Wal czy GEs k a, A. 2008. Femal e reproduct.i
Corymbia rubra(Coleoptera, Cerambycidae). Norw. J. Entomol. 553@5

This study investigated the reproductive strategyemshdles of the xylereeding
longhorned beetl€orymbia 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 tegith of the laying eggs period as well as a day
during the reproductive season when female started laying @gg#irafemales were found
to lay many eggs, compared to other cerambycid beetles. The body size of newly hatched
larvae depends on female esjavhile 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 spéss.

Saproxylic beetles in artificially created high stumps of spruce and birch three years
after cutting
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Meelis Seedre

M.Sc. Final Thesiso. 64, Southern Swedish Forest Research Center

According to the FSC and PEFC certification standandSweden, 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 impdance 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 sievig, 4179 individuals of saproxylic beetles were found, belonging to 66 species. Nine
of the species were on the Swedish-listd Of all caught beetle species the most common
were Crypturgus pusillusPhloeocharis subtilissimand Crypturgus hispidulusThe 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 ¢ bleciduous and
coniferous species should be left, if possible. Other ecological variables like presumed
di verspopypr oériahdscapes, geographical | ocati
of 2058 cm and 240 cm for spruce and birch stumps, pedgively) 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-fistied species indicates that high stumps are not only
important for trvial 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 spruBeé¢a abieqL.) Karst.] sumps in the Eastern

Sudetes

Iwona Skrzecz, Maria Bulka

Folia Forestalia Polonica, series A, 2010, Vol. 52 (2)i, B&7

The aim of the study was to determine the species composition of insect assemblages
colonising stumps oPicea abies (L.) Karst. in moumtain conditions. Investigations were
carried out in the Eastern Sudetes (sdwtlestern Polandin forest stands situated at 600
700 m above sea level. The observations were conducted on stumps leftdftirelling
700 90 years old Norway spruceEhe analysed stumps were colonised by insects from 21
families of 3 orders: Coleoptera (approximately 95®)ptera (5%) and Raphidioptera
(0.2%). There were 12 Coleoptera families determined with the dominance of Cerambycidae
(almost 55%) and Curculionidag87%) including Scolytinae (about 5%). Diptera were
represented bg families, of which most abundant was the family Rhagionidae (almost 2%)
followed by Muscidae (1.4%) and Syrphidgd&.2%). The order Raphidioptera was
represented by 1 family: Raphididé@2%). The spruce stumps were mainly colonised by
cambioexylophagous species which added up to 73% of all collesigecimens. The
European spruce longhorn beelletropium castaneurfi L . ) was most numer
14.99specimens/stump) of all observatsécts as well as it showed the highest permanence
of occurrence (97% stumpsecond group with regard to abundance was the deylobius
(12.08 N 20.38 speci meohsersetistumps)y found in 629
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1.4. pielikums.

SUAUu sugu daudzvei «tplka nes
Dm Kp Ar mizas bqgq Bez mizas b Celmi
Atliekas, Atliekas, Atliekas, Atliekas, Atliekas, Atliekas, Atliekas, Atliekas, Atliekas, Atliekas,
Nr.p.k. SUAu suga skaits % skaits % skaits % skaits % skaits %
1 Amylocorticium sp. 5 13.16
2 Amylostereum sp. 1 2.44 1 2.50
3 Armillaria 1 2.44 9 22.50
4 Ascocoryne cylichnium 1 2.63 8 19.51 4 20 1 2.50
5 balta klajeniska* 1 2.50
6 balt s, adat ai 1 2.44
7 balts micUlij|1 2.63
8 Bisporella citrina 1 2.63 1 2.44 1 6.25
9 Cylindrobasidium evolvens | 10 26.32 1 6.25 1 5
10 Comatricha sp. 1 2.63 1 2.44
11 Coniophora arida 1 2.63
12 Coprinellus disseminatus 1 2.50
13 Coprinus disseminatus 1 2.50
14 dzeltenas asku sense* 2 5.26
15 dzel tenas mi k|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 iedzeltenai s 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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pielikuma

1. 4.
Bez mizas
Dm Kp Ar mizas b|boj Uj umi e m Celmi
o Atliekas, | Atliekas, | Atliekas, | Atliekas, | Atliekas, | Atliekas, | Atliekas, | Atliekas, | Atliekas, | Atliekas,
Nrpk. |SUAuUu 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 pel Ukbalts mi|3 7.89 3 7.32 4 25 5 25
29 pel Uka kl ajen|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 Scutdlina scutellata 2 5.00
39 Tyromyces stipticus 3 7.89 1 5
40 Tremella encephala 1 2.63
41 Trichaptum abietinum 9 23.68 1 2.44 1 5
42 Trichia sp. 4 9.76 1 6.25 2 10
43 Trichoderma sp. 2 5.26
44 zaNas asku se 2 12.5 1 5
* SUnes identificUtas kU atggirggas sugas, balstowviaeéssugamol
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1.5. pielikums.

notei kgana
Cits
Paraugu Il zol |\, . | P.gigantea
i e v Uk (Koku suga Koka nr. | P.gigantea Rotstqp genotips
. 7| genotips .
vietas nr. paraugi (dabi
infekcija)
1. 1.1. +
5 2.1. +
2.2. +
1. Egle 3. 3.1. +
4. a1, +
5.1. +
5.
5.2. +
Egle 1. 1.1. +
2. 2.1. +
3.1. +
3. 3.2. +
2. i 3.3. +
Priede
3.4.
4. 4.1.
5 5.1. +
5.2. +
1 1.1. +
5 2.1. +
2.2. +
Egle 1.
g 3. 3.1 +
3.2. +
a 4.1. +
4.2. +
1. +
1. 1.1
1.2. +
2.1.
3.
2. 2.2.
2.3. +
3.1.
Priede 3. 3.0. +
3.3. +
4. 4.1.
4.2,
5.1.
5. 5.2.
5.3.

augdzaekksaARahbtspagamtaast Uv (
analizUtajos
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1.6.pielikums.

Bi ol ogi skU augu aizsardz9b as P.lgigadteae &k Nei AR
anal i z@Quajoss 2Pdr .

Cits
_Parau_gu Koku Koka | zo I "Rotstop" P.glgantea
I ev UKk ¢ suga nr P.glgant_ea genotips genotlps'
vietas nr. ' paraugi (dabi
infekcija)
1.1. +
1 1.2. +
2. 1.1. +
3. - - -
4. - - -
1.1. +
5. 1.2. +
1. Egle 13 "
6. 1.1. +
1.1. +
7 1.2. +
8. 1.1 +
9. - - -
10. 1.1. +
1. - - -
Priede 2. 1.1 *
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. - - -
9. - - -
10. - - -
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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. +
! 1.2 +
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 t
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