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ZINATNISKA DARBA APROBACIJA
Approbation of research results

Petijuma rezultati apkopoti 9 publikacijas, no kuram 4 ievietotas starptautiskos un 5
viet§jos zinatniskajos izdevumos / Results of the research are published in 9
publications, 4 from those in international issues and 5 in local.
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2.

Gackis, M. (2007) Bebru resursu apsaimniekoSana. MMD, Vol. 11, 12-15.
ISSN 1407-0537.
Gackis, M. (2009) Bebru uzpludinajuma ietekmes noverte§jums uz Malpils

mezniecibas nosusinatajam skujkoku audzém. MeZzinatne, Vol. 20, Nr. 53, 68-82.
ISSN 1407-270X.

.Gackis, M. (2010) Possibilities to evaluate the influence of beaver made

inundation on growth of forest stand. International conference ,,Forestry: Bridge
to the future” book of abstracts. Sofia: University of Foresry, 58. ISBN 978-954-
332-072-1.

. Gackis, M. (2011) Coniferous forest annual growth under impact of beaver-made

inundation in Dobele forestry, Latvia. 6th international conference ,,Research and
conservation of biological diversity in Baltic region” book of abstracts.
Daugavpils: Academic press, 48. ISBN 978-9984-14-523-5.

. Gackis, M. (2011) Coniferous forest annual growth under impact of beaver-made

inudations in Dobele forestry, Latvia. Acta Biologica Universitatis
Daugavpiliensis, Vol. 11, Nr. 1, 96-100. ISSN 1407-8953.

. Gackis, M. (2011) Beaver Castor fiber L. population age-sex structure in central

Latvia. First results. International conference ,,8th Baltic theriological conference”
book of abstracts. Palanga, 17. ISBN 978-9986-443-57-5.

.Beérzina, Z., Gackis, M., Deksne, G. (2011) Intestinal parasites of the Eurasian

beaver (Castor fiber) in Latvia. 3rd international conference ,Laboratory
diagnostics in veterinary medicine, food and environmental safety” proceedings.
Riga: BIOR, 13. ISBN 978-9984-49-356-5.

. Gackis, M. (2012) Beaver-made inundation effect on tree increment formation.

Proceedings of the 8th WSEAS International conference of Energy, Environment,
Ecosystems and Sustainable Development (EEESD “12), Series 1, Faro, 116-119.
ISSN 2227-4359.

.Gackis, M. (2012) Forest annual growth under influence of beaver-made

inundation in low land territories. Marepuanm MEXIYHAPOIHONW HAyYHO-
npaktTuyecko koHpepenuuu mnocpsuieHHon 90-neturo BHUMO3 um. npod. b.
M. Kunkosa. Kupos, 205-206. Y IK 504.062+639.1+636.9.

Petijuma rezultati prezentéti 10 starptautiskajas un 3 viet€jas zinatniskajas

konferencés / Results of the research are presented in 10 international and 3 local
scientific conferences.



1. 20.-23.09.2009, Dubingiai, Lietuva. Referats: ,,The assessment of beaver
inundation effect on drained coniferous stands in Malpils forestry” starptautiskaja
zinatniskaja konference “5™ International Beaver Symposium”.

2. 22.-25.03.2010, LLU, Jelgava. Referats: ,,lesp&jas novertét bebru uzpludinajuma
ietekmi” LLU Meza fakultates zinatniski praktiskaja konferencé “Zinatne un
prakse nozares attistibai”.

3. 13.-15.05.2010, Sofia, Bulgarija. Referats: ,Possibilities to evaluate the
influence of beaver made inundation on growth of forest stand” starptautiskaja
zinatniskaja konferencé “Forestry: Bridge to the Future”.

4. 24.09.2010, LLU, Jelgava. Stenda referats: ,Bebra ekologiska nisa
mezsaimnieciba” konferencé "Zinatnieku nakts 2010 - cilvéks, daba, klimats”.

5. 28.-29.04.2011, Daugavpils universitate, Daugavpils. Referats: ,,Coniferous
forest annual growth under impact of beaver-made inundation in Dobele forestry,
Latvia” starptautiskaja zinatniskaja konferemcé 6™ International conference
“Research and conservation of biological diversity in Baltic region”.

6. 15.-16.09.2011, Riga, institits BIOR. Referats: ,,Intestinal parasites of the
Eurasian beaver (Castor fiber) in Latvia” starptautiskaja zinatniskaja konference
,,Laboratory diagnostics in veterinary medicine, food and environmental safety”.

7. 29.09.-01.10.2011, Aleksandra Stulginska universitate, Kauna, Lietuva.
Referats: ,,Hunting management in Latvia” starptautiskaja konference ,,Baltijas
valstu meza darbinieku konference 2011

8. 7.-9.10.2011, Palanga, Lietuva. Referats: ,,Beaver Castor fiber L. population
age-sex structure in central Latvia. First results” starptautiskaja zinatniskaja
konference ,,8th Baltic theriological conference”.

9. 24.-25.11.2012, Akademija, Aleksandras Stulginskis University, Kaunas,
Lietuva. Referats: ,,Moose damage to forest regeneration in Bukta forest”
starptautiskaja zinatniskaja konference ,,Rural development”.

10. 24.-27.10.2011, LU, Riga. Stenda referats: ,,Meza ekologija un mezkopiba”
starptautiskaja konferencé ,,Apvienotais pasaules latvieSu zinatnieku 3. un
Letonikas 4. kongress ,,Zinatne, sabiedriba un nacionala identitate”, sekcija
,Lauksaimniecibas un meZa zinatnes: lesp&jas un izaicinajumi sabiedribas
attistibai”.

11. 2.-4.05.2012, University of Algarve, Faro, Portugal. Referats: ,,Beaver-made
inundation effect on tree increment formation” starptautiskaja zinatniskaja
konference WSEAS/NAUN International Conference.

12. 16.-18.05.2012, Latvia University of Agriculture, Jelgava Latvia. Referats:
,Beaver impact on forest growth in plain relief” starptautiskaja zinatniskaja
konference ,,Research for Rural Development 2012”.

13. 22.-25.05.2012, Kirov, Russian Federation. Referats: ,,Forest annual growth
under influence of beaver-made inundation in low land territories” starptautiskaja
zinatniskaja konference ,,International scientific and practical conference ,,Recent
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Problems of Nature Use, Game Biology and Fur Farming™”.

~5~



DARBA VISPAREJS RAKSTUROJUMS
General description of work

Teémas aktualitate
Topicality of the theme

Vairak neka pirms 80 gadiem tika uzsakta Eirazijas bebra Castor fiber L.
reintrodukcija Latvija (bamomguc, 1990; Halley, Rosell, 2003). Dabas aizsardziba,
Latvijas teritorialie vides apstakli (patreiz€jais mezainums ~ 52%), vietam loti
blivais dabisko tdensteCu un melioracijas sisteému tikls (~ 32% visu Latvijas meza
platibu ir meliorétas) (Meza statistika, 2011) un vél citi ekologiskie, ekonomiskie un
socialie faktori ir radijusi labveéligus apstaklus apjomigas bebru populacijas esamibai
Latvijas teritorija (Bebru skaita dinamika ..., 2012). Bebram raksturigd savas
apdzivotas tidensteces nopliides parveidosana (dambju un uzpludinajumu veidoSana)
lidzenuma platibas mezaudzeém rada nelabvéligus augSanas apstaklus (bamomguc,
1990; Gackis, 2009; Jlanunos, 2009), kas ir pretruna ilgtsp&jigas meZzu un meZza
zemes apsaimniekoSanai - saglabat produktivitati, vitalitati, atjaunoSanas sp&ju un
biologisko daudzveidibu (Latvijas meza politika, 1998).

Tie$i bebru darbiba visvairak parveido aiznemto ekosist€ému, radot specifiskus
dambjus, uzpludinajumus un koku sagazumus, tomér bebru iemitinasanas no cilvéka
saimnieciska viedokla tam neparedz€tas vietas (melioracijas sistémas) ir pretruna tas
izveidoSanas mérkim un pildamai funkcijai — novadit liekos virszemes un augsnes
tdenus un pazeminat augsto gruntsiidenu Iimeni, uzlabojot augSanas apstaklus
audz€jamam kulttiram.

Valsts meZza dienesta apkopota informacija par bebru skaita vert§jumu valsti
(Bebru skaita dinamika ..., 2012) liecina, ka tas jau kops 2000. gada parsniedz
Latvijas apstakliem noteikto So dzivnieku skaita saimniecisko optimumu 50 000
dzivnieku (banomuc, 1990) par aptuveni 60% (2012. gada). Eirazijas bebrs ir atzits
ka FEiropas Kopiena nozimiga dzivnieku suga un ieklauts Bernes konvencijas
(1979.g.) 1III pielikuma (Par 1979. gada Bernes..., 1997) un Padomes Direktiva
92/43/EEK par dabisko dzivotnu, savvalas faunas un floras aizsardzibu II un
IV pielikuma (Padomes Direktiva 92/43/EEK, 1992). Neraugoties uz péd&jos 2
gados noverotajam bebru populacijas nelielajam samazinasanas tendencém, kam par
pamatu bija izmainas medibas reglament€josajos normativajos aktos (Medibu
noteikumi, 2003; Grozijumi Ministru kabineta ..., 2009), turpina saglabaties ari
konfliktsituacijas starp bebru resursu apsaimniekotajiem (mednickiem) un zemes,
meza 1pasniekiem, apsaimniekotajiem. Tas liecina, ka medniekiem un zemes
ipasniekiem nereti trikst nepiecieSamo zinasanu par So saméra specifisko dzivnieku
sugu un tas populacijas pareizu, mérktiecigu apsaimniekosanu. Tadel ir svarigi rast
zinatniski pamatotus datus par bebru radito uzpludinajumu ietekmes apméru uz
uzpludinajumiem pieguloSajam mezaudzém, raugoties no meZsaimnieciska
viedokla, kas var€tu stimul€t ieinteres€tas sabiedribas puses lémumu pienemsanu.
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Bebrs Latvija ir skaitliski véra nemams medibu resurss, kas tiek paterets ari
cilvéku partika, lidz ar to $is sugas parstavju veselibas parbaude biitu svariga gan no
partikas aprites droSibas, gan populacijas skaita pasregulacijas izpetes viedokla. Par
bebra endoparazitu faunu un sastopamibas intensitati Latvija ieprieks veikti
fragmentari petijumi (banomguc, 1990), kas tikai dal€ji raksturo konkreta briza un
lokalitates situaciju. Ta ka visa Eiropa notikusi plaSa bebru reintrodukcija
(banonuc, 1990; Halley, Rosell, 2003), tad ta var€tu nozimét ari sugai specifisko
parazitu invaziju lidz ar saimniekorganismiem.

Promocijas darba meérkis
The scientific aim of the doctoral thesis

Raksturot pasreiz&jo bebra Castor fiber L. populaciju un tas darbibas ietekmi
meliorétajos mezos Latvija.

Promocijas darba pétnieciskie uzdevumi
The scientific tasks of the doctoral thesis

1. Noskaidrot bebru gimenu struktiiras Ipatnibas un izmainu c€lonus.

2. Noskaidrot bebru invadétibu ar endoparazitiem.

3. Noskaidrot bebru uzpludinajumu specifiku meza platibas.

4, Novertet mezaudzu atsauces reakcijas virzienu un apjomu uz bebru
uzpludinajumu esamibu.

Promocijas darba hipotéze
Hypothesis of the doctoral thesis

Bebru raditie uzpludinajumi spg&j bitiski ietekmét melioréto platibu mezaudzu
augSanas gaitu un Latvijas bebru populacijas individu veselibu no endoparazitara
viedokla var uzskatit par labu, lidz ar to medibas var tikt uzskatitas par vienigo
efektivo sugas apsaimniekoSanas panémienu no populacijas lieluma samazinaSanas
viedokla.

Promocijas darba zinatniska novitate
Novelty of the research of the doctoral thesis

Lidz Sim pasaules zinatniskaja literatiira nav publicéti dati par bebru skaitu
apmetné un gimenu iek§€jo dzimuma — vecuma struktiiru, kas iegiiti ar $aja p&tijuma
lietotam metodém un ko var uzskatit par vienu no visprecizakajam. Latvijas un ari
Eiropas apstaklos 11dz Sim nav veikti tik apjomigi bebra endoparazitu izmekl&jumi,
kas ir devusi plasaku izpratni par bebra ka sugas veselibas stavokli ietekmé&joSiem
faktoriem un atklats lidz Sim nepublicéts gadijums, kad Eirazijas bebru invadgjis
parazits, kas var radit butisku ietekmi uz bebra galas ka partikas produkta aprites
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droSibu. Veikta vispusiga bebra radita uzpludinajuma ietekmes izvertéSana parastas
priedes Pinus sylvestris L., parastas egles Picea abies Karst. un karpaina bérza
Betula pendula Roth mezaudzu koksnes produc€sanas tempa dinamikas konteksta
un izdaliti vairaki meZaudzes parametri, kas So dinamiku ietekme.

Promocijas darba praktiska nozime
Practical importance of the doctoral thesis

Promocijas darba izklastitas atzipas var tikt izmantotas: 1) ka atbalsts bebru
populacijas efektivas apsaimniekoSanas planoSana; 2) ka pamats grozijumu
1zdariSanai uz trihinelozes parbaudém nosiitamo dzivnieku sugu saraksta; 3) bebru
darbibas skarto mezaudzu krajas pieauguma produc€Sanas tempa samazinajuma
aprékinasanai.

Promocijas darba struktiira un apjoms
Structure and size of the doctoral thesis

Promocijas darba pirmaja nodala galvenokart apkopotas teoretiskas atzinas, kas
vitali svarigas §a petijuma atSkirigo problematiku izzinaSana un empiriska materiala
ievakSanas planosana. Pirmaja apaksnodala raksturota bebru ekologijas specifika
Latvijas apstaklos; otraja — bebra ka sugas veselibas stavokli un dabisko mirstibu
ietekméjoSie faktori; treSaja — apzinata bebru dzivotnu klasifikacija; ceturtaja —
noskaidroti iesp&jamie metodiskie risinajumi bebru apdzivoto ekosistemu atsauces
reakcijas noskaidroSanai; piektaja — pasaules praks€ pielietotie bebru populacijas
apsaimniekoSanas modeli.

Otraja nodala detaliz€ti aprakstits petjjumiem izmantotais materials, lauku
darbu un kameralo darbu metodika.

TreSaja nodala atspoguloti analizes rezultati. Pirmaja apakSnodala analizetas
bebru apmetnu ieksgjas struktiras Tpatnibas apstaklos, kur uz populaciju darbojas
medibu slodze, ka ar1 analiz€ta pielietoto medibu panémienu efektivitate un bebru
kermenu morfometriskie raditaji. Otraja apakSnodala noskaidrota bebru invadétiba
ar endoparazitiem, tas intensitate un ekstensitate un iesp€ama ietekme uz
saimniekorganisma veselibu. TreSaja nodala skaidrota bebru uzpludinajumu
dinamika valsts meZu platibas un to ietekméjoSie faktori. Ceturtaja nodala analiz€ta
priezu, eglu un bérza mezaudzu picaugumu veidoSanas dinamika apstaklos, kad uz
to darbojas bebru radita uzpludinajuma ictekme.

Promocijas darba apjomu veido 76 lappuses, informacija apkopota 18 tabulas un
25 attelos; izmantoti 174 literattiras avoti.



1. PETIJUMA MATERIALS UN METODIKA
Materials and methods of the research

Bebru apmetnu un dzivnieku morfometrijas raksturoSanai dati ievakti no Saldus,
Dobeles, Auces, Malpils, Ogres un Aluksnes novados nomeditiem 287 bebriem 78
apmetném. Vienlaikus parbaudita efektivitate visiem LV medibu likumdoSana
atlautajiem bebru medibu veidiem. Apmeditas apmetnes atradas meZa un
lauksaimniecibas zemju melioracijas sist€émas, kuras tika pilniba izmeditas.
Nomeditajiem bebriem veikti morfometriskie meérijumi kermena masai un garumam,
astes, pedu un zobu parametriem, ka ari noteikta apmatojuma krasa. Visiem
dzivniekiem konkréts vecums noteikts pec dzeroklu (M;) saknu saauguma
(Klevezal, 2007).

No Dobeles, Malpils, Auces un Madlienas novados nomeditajiem bebriem
parazitologiskajiem izmeklgjumiem ievakti ieksgjie organi: plausas ar traheju, sirds,
nieres, aknas, zultspislis, urinpiislis un gremosSanas trakts no baribas vada Iidz gala
zarnai. levakti fekaliju paraugi, atdalot gala zarnu. levakti muskulatiiras paraugi,
atdalot vismaz 35 g diafragmas un / vai Skérssvitrotas muskulatiiras. Bebru kermenu
pirmapstrades laika tika noverteéts to vispar€jais veselibas stavoklis — rétas,
ievainojumi un iesp&jamas anomalijas. Visi ievaktie paraugi lidz izmekleSanai
uzglabati sasaldéti -20° C temperatira un ievakta materiala laboratoriska
1zmeklesana veikta Partikas droSibas, dzivnieku veselibas un vides zinatniska
instittta ,,BIOR” Mikrobiologijas un parazitologijas nodala. Bebru endoparazitu
konstat€Sanai ick$€jos organos izmantota Skrjabina pilnas helmintologiskas sekcijas
metode (Daija, 1971). Fekaliju paraugi izmekleti ar FLOTAC® metodi.
Muskulatiiras  izmekleSana veikta peéc Eiropas Komisijas regulas (EK)
Nr. 2075/2005 1. pielikuma 1. nodala aprakstitas procediiras.

Bebra darbibas skarto meza platibu raksturoSanai izmantoti dati no AS ,,Latvijas
valsts mezi” (turpmak teksta LVM) darbinieku istenota bebru apmetnu monitoringa
(2001. - 2011. g.). Par bebru darbibas skarto platibu $a monitoringa konteksta tika
uzskatita platiba, kura piegul bebrainei un kura tdens Iimenis bebru darbibas
ietekmé appludina koku saknu horizontu, ka rezultata iesp&jama vai sakusies koku
pleauguma stagnacija, vai arl tas izsauc meza infrastruktiiras (ipaSi meza
melioracijas sisttmu) kvalitates samazinaSanos. Bebru apmetnu raksturoSanai
pamata izmantoti uzpludinajumu platibas dati. Vienlaikus analiz€ti arT dati par LVM
mezsaimniecibas renoveétajam meza melioracijas sisttmam (2005. - 2011. g.).

Mezaudzu atsauces reakcijas izpetes dati ievakti 2010. un 2011. gada Skrundas,
Auces, Dobeles, Malpils, Limbazu un Altuksnes novadu teritorija. Pe&tijumam
atlasitas uz nosusinatam (meliorétam) platibam augosas vid€ja vecuma (41 lidz 60
gadi) parastas priedes Pinus sylvestris L., parastas egles Picea abies Karst. un
karpaina bérza Betula pendula Roth mezaudzes, kuras vairakas vegetacijas sezonas
(velams vismaz 5, bet ne mazak ka 4) atradusas bebru radita uzpludinajuma ietekmé
un nav nokaltuSas. Atlasitas arf t.s. kontroles meZzaudzes, kuras nav bijuSas paklautas
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uzpludinajuma ietekmei. Visam pétijumam atlasitajam meZaudzeém valdosas koku
sugas iletvaros bija jabut maksimali lidzZigam p&c meza augSanas apstaklu tipa,
vecuma, bonitates, biezibas un valdosas koku sugas parstavétibas audze. Valdosas
koku sugas parstavétibai audzes bija jabiit vismaz 70% no mezaudzes 1. stava
kopgjas krajas (m’), lai nodroginatu ieglistamo datu reprezentativitati, noskaidrojot
uzpludinajuma ietekmi uz koku augSanu, nevis koku sugu savstarp&jo mijiedarbibu
stipri mistrotds meZaudz€s. Petijjumam katras koku sugas un atrasanas novada
ietvaros atlasitas 5 ietekmétas mezaudzes (pavisam petijuma 90) ar bebru radita
uzpludinajuma ietekmi un 3 kontroles meZaudzes (pavisam pétijuma 54) — bez
uzpludinajuma ietekmes. Lidz ar to iegutie dati raksturo situaciju no kopuma 144
meZaudzem.

Mezaudzu ietekmétiba un atsauces reakcija noskaidrota ar M. Preslera svarpstu
ievacot radiala pieauguma paraugus kriiSaugstuma no dzivajiem meZzaudzes pirma
stava valdo$as koku sugas uzskaites kokiem. Uzskaites koki ietekmétajas mezaudzes
atlasiti peéc transektu metodes — uz trim, attieciba pret melioracijas sistemu
perpendikularam, 1 m platam un 50 m garam joslam. Transektu sakums atlikts uz
melioracijas sisttmas — gravja malas. Kontroles meZaudzes radiala pieauguma
paraugi ievakti pec identiska dizaina ka uzpludinajuma ietekmétajas mezaudzes. Par
uzskaites kokiem nemti mezaudzes valdoSas koku sugas mezaudzes 1. stava koki.
Uzskaites un tam tuvakajiem cetriem kokiem uzmeérits stumbra diametrs (£ 0.1 cm)
kraSaugstuma, uzskaites kokam noteikts augstums (£0.5m), attalums Ilidz
tuvakajiem cCetriem kokiem (£ 0.1 m) un melioracijas sistémas malai (£ 0.1 m).
Uzmerits detrita slana biezums (= 0.1 cm) 3 punktos 2 m radiusa ap uzskaites koku.
Veikta transektu nivel€Sana, iegiistot datus par melioracijas sist€mai pieguloSo
platibu reljefu. Ietekmé&tajas mezaudzes veikta koku dzivotsp€jas novert€Sana péc
koku vainaga defoliacijas pakapes.

Gadskartu platumi urbumu serdenos mériti manuali ar LinTAB sist€émas
mikroskopu ar iespgjamo merijuma klidu = 0.001 mm. Kopuma gadskartu platumi
uzméeriti 2683 iegiitajiem koku urbumu serdeniem (gan ietekmé&to, gan kontroles
mezaudzu kokiem), uzmeérot ped€jo 16 (skaitot no mizas) gadskartu platumus. No
kontroles mezaudzu radiala pieauguma raditajiem péc 1. Liepas metodes
(Liepa, 1996; Liepa, 2009) tika atlasiti tie koki, kuru radiala pieauguma ritms
retrospekcijas perioda (minimums 10 gadi) uzradija augstu korelaciju pret
uzpludinajuma ietekméto koku vid&jo radialo pieaugumu $aja perioda. No atlasito
kontroles un ietekméto mezaudzu koku vid€jiem radialajiem picaugumiem
retrospekcijas perioda tika atrastas radiala pieauguma veidoSanas likumsakaribas -
regresijas  vienadojums, ar kuru tika aprekinats potencialais radialais
papildpieaugums ietekméto mezaudzu kokiem, ja, pieméram, péd€jo 6 gadu laika
nebiitu izpaudusies uzpludinajuma ietekme.

legiitie gadskartu platumi - radialie pieaugumi ir pamatbaze bebru
uzpludinajuma izraisitdas mezaudzu pieaugumu izmainu aprékinasanai, kas veikta
péc L. Liepas metodes (Liepa, 1996), kur par galvenajiem aprékinato ietekmes
apjoma raditajiem izraudziti tekoSais reducetais un kumulativais reducetais krajas
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papildpieaugums. Kumulativa papildus pieauguma aprékinasana veikta ar formulu

(Liepa, 1996):

7P = 12732,49 (GHaDﬁlgh+<p—z _ GthaDtﬁlght+<p—2) o

kur: fop

t

Y, a, B,

G, G

. ,kp
kur: z,

kur: u

a,b,c,p,q, W

- krajas kumulativais papildus piecaugums, m’ha’ / volume
cumulative additional increment, m*ha™;

- vides ietekmes vértéSanas intervals (1 <t < 20), gadi / evaluation
period of environmental influence (1 <t <20), years;

- retrospekcijas intervals, gadi / the interval of retrospection,
years;

- no koku sugas atkarigi empiriski koeficienti (1. tab.) / from tree
species depending empirical coefficients (Tab. 1);

- audzes kruSaugstuma Skérslaukums un ta prognostiska veértiba
intervala t beigas, m*ha™ / stands’ basal area at breast height and
it’s prognostic vales at the end of t period, m*ha’™;

- koka stumbra kriiSaugstuma caurmers ar mizu un ta prognostiska
vertiba intervala t beigas, cm (Liepa, 1996) / diameter with bark
and it’s prognostic value of tree at breast height in the end of t
period, cm (Liepa, 1996):

D, =D — 0,1z (2)

- audzes vid€ja caurméra kumulativais papildus pieaugums, cm
(Liepa, 1996) / cumulative additional increment of stands’ average
diameter, cm (Liepa, 1996):

zyf =2u (X i;— % i) (3)

- mizas biezuma koeficients (2. tab.) / coefficient of the thickness
of bark (Tab. 2);

- no koka sugas atkarigi empiriski koeficienti (2. tab.) / from tree
species depending empirical coefficients (Tab. 2);

- veért§jama koka gadskartas platums (mm), kas atbilst laika
posmam t + t / average width of evaluated trees’ annual ring at
periodt +t’;

- vért§jama koka korigétas gadskartas platums, mm (Liepa, 1996) /
adjusted width of annual ring of evaluated tree, mm (Liepa, 1996):

iJ{ = 77ilfc);j (4)
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kur: i, - kontroles gadskartas platums, mm / width of control annual ring, mm;

P, M - sakaribas koeficienti, kurus izskaitlo katram veért€jama un kontroles
koka parim péc intervala t gadskartu platumiem / calculated
connection coefficients from each pair of evaluated and control trees,
according to the width of annual ring at period t’;

h, hy - vertgjama koka augstums un ta prognostiska vertiba intervala t beigas,
m (Liepa, 1996) / height and it’s prognostic value of evaluated tree in
the end of t period, m (Liepa, 1996):

H,=H-Z (5)

kur: lejp - augstuma kumulativais papildus pieaugums, m (Liepa, 1996) /
cumulative additional increment of height, m (Liepa, 1996):

kp
kp _ HZp (aD+b)
Zy = u (cD+100) (6)

1. tabula / Table 1
Kumulativo papildus pieaugumu aprekinasanas formulas koeficientu vértibas

Coefficients for the formula of cumulative additional increment calculations
(Liepa, 1996)

Koku suga / tree Koeficienti / coeffiecients
species ¥ a B ¢
Priede / pine 1.6541%10™ 0.565 0.2592 1.59689
Egle / spruce 2.3106%10™ 0.781 0.3417 1.18811
Bérzs / birch 0.9090%10™ 0.716 0.1669 1.75701

2. tabula / Table 2
Pieauguma koeficientu veértibas
Coefficients for increment calculations
(Liepa, 1996)
Augstuma Mizas

Koku : Mizas pieaugums / :

/ tree picaugums / bark increment biezums /
suga’ height increment bark thickness
species

a b c p q W u

lgir;eede/ 0.0642 6356 27.105 20.60 1439 19.53 1.103

Egle/ 00056 1.693 5794 525 1176  5.00 1.046
spruce

b]?recrf/ -0.0728 -1.510 -35.710 020 1102 0.02 1.095
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Atlasito un grup€to kontroles koku un ietekmé&to mezaudzu koku vid€jais
diametrs un augstums noteikts ka vid€jais aritmeétiskais peéc 2 lidz 3 centralo
caurmera pakapju koku caurmeéra un augstuma merjumiem. MeZaudzes
skerslaukums noteikts péc V. Biterliha panémiena.

TekoSo reduceto krajas papildus pieaugumu aprékina ka blakus gadu kumulativo
pieaugumu starpibu. P&c aprakstita algoritma aprékina krajas kumulativo papildus
pieaugumu ar mizu, kas atbilst prakse lietotam meZa inventarizacijas metodém.
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2. REZULTATI
Results

2.1. Bebru gimenu ieksgjas struktiiras Tpatnibas un to izmainu c€loni
Specific inner structure of beaver families and causes of it changes

Pilniba apmedijot apmetnes konstatétais bebru skaits par 8% atSkiras no
uzskaites datiem pé€c pastavosas So dzivnieku uzskaites metodikas (Medijamo
dzivnieku uzskaites ..., 2008). Aptuveni 28% apmedito (n = 22) apmetnu sastaveja
no 11idz2 dzivniekiem, kas uzskatamas par nepilnam gimeném, bet parcjas
apmetnés (n = 56) dzivnieku skaits vari€ja robezas 3 lidz 11 bebri un uzradija vidgjo
bebru skaitu 1 apmetné 4.60. No 78 apmeditajam apmetném, kopuma tikai 5.1%
bebru gimenu sastavéja no liela dzivnieku skaita (7 un vairak) un visvairak (56.4%
jeb 44 no visam) bija sastopamas 4 Iidz 5 dzivniecku gimenes. 17.9% apmetnu
sastaveja tikai no 1 dzivnieka. Medijot bebrus ar Skirnes medibu suniem, iespgjams
videji nomedit 4.46 bebrus diena, ar Conibera tipa slazdiem videji 1.05, bet ar
medibu Saujamieroc¢iem videji 0.27 bebri diena.

Ta nepilnu gimenu apmetnes atradas vidgji 185 m, bet pilnu — vidgji 338 m
attaluma (gandriz divreiz talak) no vistuvak piebraucamas vietas. 38% no visam
nepilno gimenu apmetném un 17% no visam apmetném atradas Iidz 50 m no tuvak
piebraucamas vietas.

Tevini/| Vecum- |Matites /
males | grupa, | females
gadi / age
group,

167 | Kopa,n/ |,

Total n

Kopa,
58 o, / 42

1. att. 287 nomedito bebru dzimuma — vecuma struktiira
Fig. 1. Age — sex structure of 287 hunted beavers

No visiem 287 nomeditajiem bebriem minimalu parsvaru (58%) uzrada teévini
(1. att.), ta kop€jo dzimumu attiecibu starp matitem un teviniem veidojot 1 : 1,39.
Dzivnieku nomediSanas sezonalitates dati neuzrada bitiskas atSkiribas (p > 0,05 = a;
t-Tests), [idz ar to uzskatams, ka pastav vienadas iespgjas jebkura bebru medibu
sezonas laika nomedit jebkura vecuma vai dzimuma dzivnieku. Iesp€jams, ka
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dzimumu sezonalas aktivitates atSkiriba Seit neizpauzas, jo to ietekmé datu
legiiSanas metodika — bebru medibu veids. ParoSanas briedumu sasnieguso un
pieauguso abu dzimumu dzivnieki kopa sastada 50.5% no kop€ja nomedito bebru
skaita. Nemot vera $is atzinas, no autora iegiitajiem datiem tika aprékinats teoretiski
iespejamais produktivo (100% no vecumgrupam “>3.5 gadi”, “2.5 Iidz 3.0 gadi”;
10% no vecumgrupas “1.5 lidz 2.0 gadi”) bebru matiSu un kart€ja gada dzimuSo abu
dzimumu bebru mazulu skaita attieciba. Sis aprékins uzrada 1.11 mazulus uz katru
teoretiski pienemto produktivo bebru matiti.

Nomedito bebru morfometrisko mérjjumu datu analize uzrada atsevisku bebra
kermena parametru (kermena masa, augs€jo zobu platums, astes platums) ticamu
(p <0,05 = a; t-Tests) pielietojamibu konkréta dzivnieka iedaliSanai kada no ¢etram
vecumgrupam. Salidzinot §1 un citu autoru pétijjumu datus noskaidrots, ka bebrs
uzrada vidgji cieSu korelaciju (r=0.76) kermepa masas geografiskas izmainas,
saskana ar Bergmana likumu (Bergmann’s rule, 2012). Ap 60% nomedito bebru
bijusi ar melnu kermena apmatojumu.

2.2. Bebru invadeétiba ar endoparazitiem
Endoparasite invasion in beaver

No kopuma 36 parazitologiski izmekl€tajiem bebriem to iek$€jos organos
konstatetas 2 parazitu sugas: viena trematozu suga Stichorchis subtriquetrus un
viena nematozu suga Travassosius rufus, kas ir bebros visbiezak konstatetas
endoparazitu sugas. Visos izmekltajos dzivniekos trematode S. subtriquetrus
lokaliz€ta aklaja zarna, bet seSiem ari citas gremoSanas trakta dalas: visiem seSiem
dzivniekiem resnaja zarna un vienam tievaja zarna un liecina par samera augsto
invadétibas intensitati. Visos dzivniekos nematode T. rufus lokalizéta kungi, bet
vienam ari tievaja zarna un aklaja zarna. S.subtriquetrus ekstensitate neuzrada
butiskas atSkiribas dzivnieku vecuma grupas, bet verojama neliela tendence
ekstensitatei samazinaties, pieaugot dzivnieka vecumam, kas var tikt skaidrota ar
individu imunitates paaugstinasanos.

3. tabula / Table 3
Bebros konstatéto T. rufus un S. subtriquetrus invazijas intensitate un
ekstensitate
T. rufus and S. subtriquetrus invasion intensity and extensity in beavers

Minimalais -
Invadéto Invazijas maksimalais Vidgja
Endoparazitu ~ dzivnieku  ekstensitate % (pie  konstatéto parazitu intensitate
suga / skaits / 95% ticamibas skaits dzivnieka /  dzivnieka/
Endoparasite  Number of intervala) / Invasion Minimum — Average
species infested  extensity in % (95% maximum number intensity per
animals  confidence interval)  of parasites per animal
animal
S. subtriquetrus 31 86.1/70.5-95.3 1-542 54
T. rufus 29 80.6/ 64.0 —91.8 12 - 3274 489
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Fakts, ka Saja pé€tijuma tieSajos bebru ieksS€jo organu izmekl€jumos tika atrasti
tikai divu sugu paraziti, pret€ji iepriekS€jo pe€tijjumu analizé noraditajam
lespg&jamajam apjomam, var liecinat, ka noteiktos apstaklos bebri ir spejigi dabigi
atbrivoties no atseviSkam parazitu sugam. lesp&jams ari, ka patreiz€jos Latvijas
apstaklos citu min€to endoparazitu invad€tsp&ja ir apgritinata, tomér $ads risks
pastav ar vienlaikus esoSu skaitliski lielu saimniekorganisma (bebra) populaciju.

No izmekletajiem 51 bebra Skérssvitrotas muskulatiiras paraugiem viena tika
konstatéti Trichinella britovi kapuri. Bebra invadésanas ar Trichinella sp.
konstatesana ir uzskatams par Joti retu un 1pasu atklajumu, jo visi Trichinella sp. ir
intracelulari paraziti un invadéSanas ar tiem notiek, ap&dot ar kapuriem jau invadétu
galu (Capo, Despommier, 1996). Zinot, ka bebrs ir augedajs, kas apdzivo tidens
akvatoriju, $adai invadétibai apzinatas baribas k&des cela nevajadzetu pastavet. Lidz
ar to var uzskatit, ka konkréta bebra invadéSanas notikusi nejausi. Tomer no partikas
drosibas uzraudzibas viedokla raugoties §1 pétijuma rezultati var tikt izmantoti par
pamatu papildinagjumu izdariSanai uz trihinelozes parbaudém nosiitamo dzivnieku
sugu saraksta.

2.3. Bebru uzpludinajumu specifika meza platibas
The specificity of beaver-made inundations in forest areas

Akciju sabiedribas Latvijas valsts mezi no 2001. Iidz 2011. gadam veiktais
bebrainu monitorings savas apsaimniekojamas teritorijas Saja uzskaites perioda
uzrada bebru appludinato platibu samazinasanas tendenci (2. att.), turklat tpasi
strauja So platibu samazinasanas (vid€ji par 10.1% no kopplatibas gada) veérojama
sakot ar 2006. gadu, kad LVM uzsaka regularu medibu tiesibu nomnieku
inform&Sanu par nepiecieSamibu veikt konkrétu bebru apmetnu apsaimniekosanu.

® Apsaimniekojamas un apmedijamas bebru apmetnes, ha /
Beaver settlements of management or liquidation, ha
ORenoveto meza melioracijas sistemu kopgarums, km /

7000 -  Total amount of renovated land melioration systems, ha
6000 -

5000 -
4000 -
3000 -
2000 -
1000 -
O a T T T T

2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011

Bebrainu monitoringa gads / The year of performed beaver
activity area monitoring

Ha / km

2. att. Apsaimniekojamo, likvidéjamo bebrainu kopplatibas un renovéto meza
melioracijas sistemu kopgaruma dinamika LVM meZsaimniecibu teritorijas
Fig. 2. Dynamics of beaver activity areas of management or liquidation and total

amount of renovated land melioration systems in LVM forestries
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Pieradits, ka LVM apsaimniekotajas platibas veiktie meza melioracijas sistemu
renovacijas pasakumi nav butiski ietekmé&jusSi apsaimniekojamo un likvidéjamo
bebrainu kopplatibu samazinaSanos (korelacijas koeficients r =-0.27 un ta kritiska
vertiba I(0=0,05;n=7) = 0754)

LVM Dienvidkurzemes meZsaimniecibas teritorija atrodas vislielakais
appludinato platibu apjoms, kas par ~72% parsniedz videjo appludinato platibu
apjomu vienas LVM meZsaimniecibas ietvaros (309 ha). 69.8% no visam
appludinatajam platibam atrodas Dienvidkurzemes (1. lielaka mezsaimn.),
Ziemelkurzemes (2. lielaka), Zemgales (8. mazaka) un Austrumvidzemes (3. lielaka)
mezsaimniecibu teritorijas, kuras péc platibas sastada 51.9% no visam LVM
apsaimniekojamam platibam.

2.4. Mezaudzu atsauces reakcijas uz bebru uzpludinajumu esamibu
Stand response reaction to beaver-made inundation existence

Vairuma ietekméto priezu audzu vidgjas tris caurméra pakape€s atradas videji
79% visu uzskaites koku un tajas atrodas art visvairak vizuali dal&ji ietekméto (65%
visu dalgji ietekmé&to) un kaltuso (78% visu kaltuSo) koku. Ietekméto eglu audzu
parauglaukumos vidgjas tris caurméra pakapés atradas 53% no visiem
parauglaukuma kokiem un $aja caurméra pakapé koncentréjas vairums (74% visu
dal&ji ietekméto) vizuali dal&ji ietekméto koku. Eglu audzu parauglaukumos kaltuso
koku vairums (82% visu kaltuSo) atradas tievakajas caurméra pakapés - zem trim
vid€jam, kas liecina, ka eglu audzes uz uzpludinajuma ietekmi visjutigakie ir tievako
un vidgjo dimensiju koki. Turklat priezu audZzu parauglaukumos konstatéts mazaks
kaltuSo koku T1patsvars (8% visu priezu parauglaukuma koku) ka eglu audzu
parauglaukumos (26%). Bérzu audzu parauglaukumos kopuma konstatéts zems
kaltuSo koku ipatsvars (5% visu bérza parauglaukumu koku), kas ari pamato
neizteiktu So koku koncentréSanos kada no koku caurmera klasem.

Priedes, egles un beérza mezaudzu radialo pieaugumu izmainas izpauZas jau
nakamaja vegetacijas sezona péc bebru radita uzpludinajuma rasanas, kas kopuma
negativi ietekmé pieguloSo meZaudzu radialos un, rezultgjo$i, ari tilpuma
pieaugumus.

No korelacijas analiz€ atlasito kontroles audzu koku un uzpludinajuma ietekméto
audzu koku radialo pieaugumu retrospekcijas perioda vidéjam vertibam péc
I. Liepas (1996) metodes ar regresijas vienadojumu izskaitlo ietekmetas audzes
prognoz€tos radialos pieaugumus —to ka konkréta audze biitu augusi bez vides
(uzpludinajuma) ietekmes.

Par aproksimacijas likni izv€léta parabola, jo ta Sajos aprékinos visu pétamo
parauglaukumu datiem nodroSindja augstako determinacijas koeficienta vértibas.
legiitie rezultati mezaudzu ietvaros reprezenté ietekméto koku atsauces reakciju uz
uzpludinajuma ietekmi visa transektu garuma (Iidz 50 m no uzpludinajuma malas)
un kopuma uzrada negativu uzpludinajuma ietekmi.
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Gan priedes, gan egles vidgjiem radiala pieauguma samazinajumiem ir raksturigi
pieaugt strauji un vienmerigi, Sadu tempu saglabajot 1idz pat peéd€jam uzpludinajuma
ietekmes veértéSanas gadam. Turpretim berza atsauces reakcija izpauzas ar minimalu
pileauguma samazinasanos uzpludindjuma ietekmes sakuma perioda un strauju
kritumu pédejo divu verteéSanas gadu laika. Atsauces reakcija pedgja ietekmes
verteéSanas gada priezu un eglu audzém uzrada vidéji 38.3% un 40.8%, bet berzu
audzeém videji 21.0% radiala pieauguma samazinajumu no tiem raditajiem, kadus
konkrétas mezaudzes teoretiski butu sasniegusas bez uzpludinajuma ietekmes.

Skrundas un Auces novados ievaktie priezu atsauces reakcijas raditaji kopuma
uzrada augstakus vidg€jos radiala pieauguma samazinasanas apjomus (%), ka lidzigi
dati no citiem novadiem, un ari salidzinoSi lielakas ieglito rezultatu izkliedes
amplitiidas pie 95% ticamibas limena.

Bebru radita uzpludinajuma ietekme uz priedes un egles koku augSanu (4. tab.)
ilgtermina vislielako negativo ietekmi rada 1idz 15 m no uzpludinajuma malas, bet
attaluma 15.1 — 50 m $1 ietekme ir divreiz mazaka. Dati par bérzu audZu atsauces
reakciju kopuma uzrada negativu ietekmi, tomer tik viennozimigus datus nesniedz,
jo pedgja uzpludinajuma ietekmes gada vislielako procentualo radiala pieauguma
samazinajumu (-43.4%) uzrada tiesi 15.1 —30m josla auguSajiem kokiem un
visaugstakos raditajus Saja josla uzrada visa pétitaja ietekmes perioda. Lidz ar to
nevar uzskatit, ka pétitajas audze€s Dobeles un Auces novados galvenais bérza audzu
radialos pieaugumus ietekmgjoSais faktors ir konkréto koku attdlums no
uzpludinajuma malas.

4. tabula / Table 4
Vidéjas radiala pieauguma izmainas sadalijjuma pa koku sugam un datu
ievakSanas regioniem pédéja ietekmes gada
Changes of average radial increment per tree species and regions in the last year of

influence
PrieZzu meZaudzes / Eglu mezaudzes / Bérzu meZzaudzes /
Pine stands Spruce stands Birch stands
Ietekmeto koku attalums 11dz uzpludinajumam, m /
Novads / : . . ;
Region Distance to inundation of influenced trees, m

0-15 15.1-3030.1 - 50‘ 0-1515.1-30 30.1 - 50‘ 0-1515.1-30 30.1-50
Procentualas radiala pieauguma izmainas, % /
Radial increment changes in percents

Skrunda -44.2 -223 -15.7 |-437 -199 -134 |-253 -21.6 -19.6

Auce -499 -223 -140 [-52.6 -31.3 -259 |-21.1 -445 -225
Dobele -39.2 -19.1 -16.7 [-422 -194 -15.5 |-298 -413 -21.8
Malpils -33.7 -18.8 -11.2 |-478 -233 -199 |-31.0 -232 -25.5
Limbazi 41.1 -247 -183 |-439 -194 -19.2 |-225 -23.1 -15.0
Aluksne -399 -188 -144 |-398 -19.0 -15.1 |-20.8 -20.0 -13.1
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Kopuma visam trim pétijuma ietvertajam koku sugam mazakus radiala
pleauguma samazinajumus aprékinu rezultati uzrada vienlaikus ar koku attaluma
lidz melioracijas sistemas malai palielinaSanos, attaluma lidz tuvakajiem kokiem un
to diametra palielinaSanos, paSa ietekméta koka diametra palielinasanos, detrita
slana biezuma samazinasanos un reljefa paaugstinaSanos virs uzpludinajuma tidens
limena. Japiebilst, ka reljefs gandriz visas pétitajas audzes, iznemot dazas audzes
Malpils un Aliiksnes novados, bija ar loti minimalam augstuma izmainam un iegiitie
rezultati uzskatami ka [idzenuma reljefu raksturojosi. Lidz ar to Saja p€tijuma iegttie
rezultati liecina, ka uz lielaka diametra kokiem, kas atrodas mazakas biezibas
apstaklos talak no uzpludinajuma un augstak virs ta, uzpludindgjuma negativa
ietekme izpaudisies mazak, ka pret€ju parametru kokiem un norada uz koku augsto
savstarp€jas konkurences fonu tievo dimensiju audzes, kuras vienlaikus ir arT lielaka
bieziba.

Lai noskaidrotu koku atsauces reakcijas apjomu, kas izteikts konkrétas koksnes
krajas izmainas, pec 1. Liepas metodes (Liepa, 1996) no adekvatas kontroles koku,
ietekmeto koku un ietekméto koku vid€jiem prognozetiem radialiem pieaugumiem,
ietekméto koku vid€ja caurmera un augstuma tika aprékinati tekoSie reducétie un
kumulativie reducetie krajas papildpieaugumi. Vidgjais ietekmeto koku caurmeérs
aprekinats ka vid€jais svertais, par pamatu nemot koku skaitu katra caurmeéra
pakape. Abas papildpicauguma vertibas tika aprékinatas laika periodam, kada uz
katru konkréto parauglaukuma audzi izpaudusies uzpludinagjuma ietekme. Tekosa
reduceta krajas papildpicauguma (tpred) vertibam pastav tendence palielinatie
negativo vertibu virziena ar katru uzpludinajuma ietekmes izpausmes gadu, pédgeja
ietekmes verteSanas gada sasniedzot savu maksimalo negativo veértibu. Lidz ar to
palielinajusas ar1 kumulativa reducéta krajas papildpieauguma , kpred” vertibas, kas
sevi akumulé visas teko$a reducéta krajas papildpieauguma vertibas ietekmes
vert€Sanas perioda. Papildpieauguma vertibas parrékinot realu koksnes apjomu
vertibas (m’) par konkrétu laika posmu (ietekmes izpausmes periodu) uz konkrétu
platibas vienibu (ha), attiecigo papildpieauguma vertibu reizina ar audzes vai tas
dalas $kérslaukumu (m*ha™). Papildpieaugumu krajas vértibu kopsavilkums pa datu
ievakSanas novadiem dots 5. tabula. Visas krajas papildpieaguma vertibas ir dotas ar
negativu vértibu, jo to nosaka vides (bebru uzpludinajuma) negativa ietekme uz
koku krajas producéSanu.
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5. tabula / Table 5

Pédejo piecu gadu uzpludinajuma ietekme uz koksnes apjoma formesanos
Inundation influence on tree volume formation in last five years

Priezu meZaudzes / Eglu mezaudzes / Bérzu meZzaudzes /
Pine stands Spruce stands Birch stands

Ietekmeéto koku attalums lidz uzpludinajumam, m /
Distance to inundation of influenced trees, m
0-15 15.1-3030.1- 50‘ 0-1515.1-3030.1 - 50‘ 0-1515.1-3030.1-50
Krajas papildpicauguma apjoms, m’ha™ /
Volume additional increment, m*ha™

Skrunda -7.30 -3.39 -2.90 |-15.44 -8.59 -5.93 |-6.34 -7.12 -5.96

Auce -6.88 -540 -3.01 |-1697 -9.04 -640 |-450 -6.79 -6.01
Dobele -541 -236 -2.53 |-12.78 -10.73 -9.55 |-9.60 -13.53 -4.81
Malpils -5.92 -299 -249 |-939 -411 -3.88 |-12.47 -1090 -6.88
Limbazi -8.85 -5.33 -2.80 |-11.21 -5.30 -4.63 |-10.22 -8.21 -5.91
Aluksne -4.97 -3.12 -2.36 | -890 -541 579 |-7.32 -830 -3.05
Vidéji -6.56 -3.77 -2.68 |-1245 -7.20 -4.10 |-8.40 -9.14 -544

Novads /
Region

Salidzinot 5. tabulas krajas raditajus ar iepriek§ uzraditajiem koku atsauces
reakcijas — radiala pieauguma raditajiem (4.tab.), manamas izteiktas atSkiribas
priezu un eglu ietekmétibas raditajos, kas parrékinats ka koksnes krajas
papildpiecaugums uz 1ha. Sis atskiribas izsauc jau pieminétas parrekinu
metodologiskas 1patnibas un katras konkrétas koku sugas un audzes lokala
Skeérslaukuma raditaji, kas Saja bridi norada, ka uzpludinagjuma ietekmetas un
transektos novertétas eglu audzes bijuSas ievérojami sabiezinatakas ka attiecigas
priezu audzes. Lidz ar to uz So eglu audZu kokiem papildus uzpludindjuma
negativajai ietekmei izpaudas ari koku savstarp€jas konkurences ietekme. No ta
secinams, ka vidéja vecuma eglu audzes ir ar paaugstinatu risku tikt bojatam no
piegulosaja melioracijas sist€ma izveidota bebru uzpludinajuma. Salidzinot visu triju
koku sugu krajas papildpieaugumu apjomus, ka vismazak ietekmetas uzradas priezu
mezaudzes, kam seko bérza un eglu audzes.
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SECINAJUMI UN IETEIKUMI PRAKSEI
Conclusions and suggestions for praxis

. Aptuveni tresa dala bebru apmetnpu var sastavét no 1 lidz 2 dzivniekiem
(nepilnam gimené&m), uzradot vid§jo bebru skaitu apmetné 1.31. Pilnu gimenu (3
un vairak dzivnieki) vidgjais bebru skaitu apmetné 4.60. Cilveéku vieglak
pieejamas bebru apmetnes ir bebru skaita zina mazskaitligakas ka talakas, kas
pie bliva celu tikla apstakliem var negativi ietekmét bebru oficialo uzskaites datu
precizitati.

Bebru medibas ar Skirnes medibu suniem uzskatamas par piemérotakajam, ja
nepieciesams konkréto gimeni likvidét pilniba. Sis medibu panémiens uzrada
aptuveni 4 reizes augstaku rezultativitati (4.4 bebri diena) ka lietojot pasaulé
izplatitakos medibu rikus — Conibear slazdus. Uzskatams, ka bebru apmetnes var
pilniba izmedit tikai ar planotam, sistematiskam medibam visa melioracijas
sisteéma, medijot ar Skirnes medibu suniem un Conibear slazdiem.

. Nomedito bebru dzimuma — vecuma struktiira uzrada gandriz vienmérigu
dzivnieku skaita sadalijumu pa visam vecumgrupam, paroSanas briedumu
sasniegusSiem un pieaugusiem abu dzimumu dzivniekiem kopa sastadot 50.5% no
kop€ja nomedito bebru skaita. Aprékini no empiriskiem datiem uzrada 1.11
mazulus uz katru teor&tiski pienemto produktivo bebru matiti gada.

Pieradits, ka vairums bebra kermena morfometrisko meérijumu nevar tikt
pielietoti precizai dzivnieku vecuma noteikSanai sakot ar dzivnieku 2.5 gadu
vecumu.

Parazitologiski izmekl&tajiem bebriem to iekS€jos organos konstatétas 2
endoparazitu sugas: viena trematozu suga Stichorchis subtriquetrus un viena
nematozu suga Travassosius rufus. Abi paraziti uzskatami par bebram Joti
raksturigiem un lielaku invadetibas intensitati un ekstensitati uzzrada vecako
dzivniekos. No 51 bebra Skérssvitrotas muskulatiiras paraugiem viena parauga ir
konstatéti Trichinella britovi kapuri, kas ir loti rets gadijums un apliecina, ka
lietojot bebra galu partika teor€tiski pastav iesp€ja saslimt ar trihinelozi.
Neskatoties uz populacijas lielumu, izmekl€to bebru veselibas stavoklis neliecina
par parazitologiskiem draudiem sugas veselibai.

. Valsts mezu platibas kops 2006. gada verojama bebru appludinato platibu
samazinasanas par aptuveni 10% ikgad€ji no iepriek$gja gada konstatetas
kopplatibas. Melioracijas sistému renovacija patreiz biitiski  neietekmé
iepriekSminéto bebru apmetnu samazinasanos. Vislielaka appludinatas platibas
atrodas LVM Dienvidkurzemes mezsaimnieciba, kuras par 72% parsniedz vidgjo
appludinato platibu (309 ha) vidéjas LVM meZsaimniecibas ietvaros
(203165 ha).

Bebru raditie uzpludinajumi Iidzenuma reljefa kopuma negativi ietekme
pieguloso mezaudzu vitalitati, kas izpauzas ka tievo dimensiju koku pastiprinata
kalSana un par€jo koku pieaugumu samazinaSanas un visaugstakais negativas
ieteckmes Itmenis konstat€ts Iidz 15m no melioracijas sisttmas (ar
uzpludinajumu taja) malas.
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8. Skujkoku sugas (priede un egle) uzrada lidziga apjoma radiala pieauguma
samazinasanos visos apliikotajos attalumos no uzpludinajuma, bet pieauguma
samazinaSanas krajas izteiksmé uzrada divreiz lielakus zudumus eglu audzes
(vidgji lidz pat 12.5 m’ha™ piecu gadu perioda), jo sabiezinatas un lielaka krajas
ikgadgja pieauguma tempa mezaudz€s uzpludinajuma ietekme izpauzas lielaka
apjoma. Skujkoki uz uzpludingjuma ietekmi ar pieauguma tempa samazinajumu
reage jau nakamaja vegetacijas sezona, tadel pat 1slaicigi melioracijas sist€émas
aizdambgjumi uzskatami par nevelamiem.

9. Uz uzpludingjuma ietekmi bérza atsauces reakcija maksimali negativas krajas
papildpieauguma vertibas uzrada Iidz pat 30 m attalumam no melioracijas
sisttmas (ar uzpludinajumu taja) malas, sasniedzot -9.14 m’ha” piecu gadu
perioda.

10. Nemot vera iepriekSmin€tos secinajumus, konstatéts, ka promocijas darba
izvirzita hipot€ze apstiprinas un ir patiesa. Lidz ar to var uzskatit, ka bebru
raditie uzpludinajumi spgj butiski ietekmet melioréto platibu mezaudzu augSanas
gaitu, ka arT Latvijas bebru populacijas individu veselibu no endoparazitara
viedokla var uzskatit par labu un medibas var pienemt par vienigo efektivo bebra
sugas apsaimniekoSanas panémienu no populacijas lieluma samazinaSanas
viedokl]a.
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GENERAL DESCRIPTION OF WORK
Topicality of the issue

Over 80 years ago reintroduction of Eurasian beaver Castor fiber L. was started
in Latvia (bamoauc, 1990; Halley, Rosell, 2003). Nature protection, conditions of
Latvia’s territorial environment (currently wooded area ~ 52%), occasionally very
dense network of natural watercourses and reclamation systems (~ 32% of Latvia’s
forest territory has been reclaimed) (Meza statistika, 2011) and other ecological,
economic and social factors have created favourable conditions for large beaver
population in Latvia (Bebru skaita dinamika ..., 2012). Typical change of beaver
inhabited watercourse (creation of dams and inundations) at plain woodlands create
unfavourable growth conditions (bamoauc, 1990; Gackis, 2009; dauumnos, 2009) that
contradict with sustainable forest and woodland management — to sustain
productivity, vitality, ability of regeneration and biodiversity (Latvijas meza
politika, 1998).

Activities of beavers are the ones changing inhabited ecosystem the most by
creating specific dams, inundations and tree felling, however, from human economic
point of view, the fact that beavers live in unexpected places (at reclamation
systems) contradicts with aim and function of reclamation system existence — drain
excessive surface waters and lower high ground water levels, improving conditions
for forest growth.

Summarized information about beaver quantity in Latvia by State Forest Service
(Bebru skaita dinamika ..., 2012) shows that it has been over the established
optimum of 50 000 animals (banonuc, 1990) by about 60% (2012) since year 2000.
Eurasian beaver is an important species in European Community and is included in
Berne convention (1979) Annex III (Par 1979. gada Bernes..., 1997) and Council
Directive 92/43/EEC on the conservation of natural habitats and of wild fauna and
flora Annex II and IV (Council Directive 92/43/EEC, 1992). Despite the tendency of
beaver population decreasing over the last two years that was caused by changes in
regulatory hunting laws and regulations (Medibu likums, 2003; Grozijumi Ministru
kabineta..., 2009), conflict situation between hunters and land, forest owners,
managers still resurface. This presents evidence that hunters and landlords often do
not have enough necessary knowledge about this peculiar species and proper and
targeted management of its population. Therefore it is important to find scientifically
valid data about beaver-made inundation impact on respective forest stands from
forest management position that could induce the parties concerned to make
decisions.

Beaver is an important hunting resource in Latvia that humans use in their diet,
therefore this species health check would be important not only for the safety of
food movement but also to study the self-regulation of this species population.
Before there have been only fragmentary studies about the fauna and intensity of
beaver endoparasites in Latvia (bamomuc, 1990) that only partly shows current
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locality situation. As in Europe extensive beaver reintroduction was carried out
(bamoauc, 1990; Halley, Rosell, 2003), it may mean also species specific parasite
invasion with the host organism.

Goal of the work

Describe current population of beaver Castor fiber L. and its activity influence
on drained forests in Latvia.

Research tasks of the work

1.  Establish beaver family structure peculiarities and cause of change;

2.  Establish invasion level of endoparasites;

3.  Establish beaver-made inundation singularity in woodlands;

4.  Evaluate forest stand influenced by beaver-made inundation response
reaction direction and volume.

Hypothesis of the work

Beaver-made inundations can create significant impact on forest stand growth at
reclaimed areas, as well health of Latvia’s beaver population as to endoparasites can
be regarded as good, and therefore the only effective species management method to
decrease the population is considered to be hunting.

Scientific novelty of the work

Until now there have not been published any data in world’s scientific literature
about beaver number in a colony and family sex — age structure, which was acquired
in this research with used methods that can be regarded as one of the most precise.
Until now there has not been performed so extensive beaver examination for
endoparasites in Latvia or Europe. It has given better understanding about the
influence on the state of health of this species, and previously unpublished precedent
has been revealed — Eurasian beaver has been invaded by parasite that can
significantly affect safety of beaver meat as food. Evaluation of beaver-made
inundation impact on pine Pinus sylvestrys L., spruce Picea abies Karst. and silver
birch Betula pendula Roth. forests stand wood production speed dynamics and
several forest stand parameters that affects this dynamics have been separated.

Practical meaning of the work

Conclusions set out in the academic dissertation can be used: 1) as support for
beaver effective management planning; 2) as base for making amendments at the list
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of animals sent for tests for trichinellosis; 3) for calculation of beaver affected stock
volume increase that decreases production rate.

Structure and volume of the work

At the first chapter of the work mostly theoretical cognitions have been summed
that are significant for the recognition of this research problems and planning of the
empirical material collection. At the first subchapter, beaver ecologic peculiarities in
Latvia’s conditions have been described; second — described beaver as species state
of health and natural death rate affecting factors; third — gathered information about
beaver habitat classification; fourth - established possible methodical solutions for
clarifying response reactions of beaver inhabited ecosystems; fifth — methods of
beaver population management used at other parts of the world.

Second chapter describes materials used for the research, field work and field
office work methods.

In the third chapter described results of the analysis. First subchapter shows
analysis of beaver colony inner structure peculiarities at conditions where hunting
threats are affecting the population, as well as effectiveness of used hunting methods
and beaver morphometric measurements were analysed. In the second subchapter
invasion level of endoparasites, its intensity and extensity, and possible impact on
host organisms’ health is analysed. In the third chapter the dynamics of beaver-made
inundations in state forest territories and influencing factors are explained. In the
fourth chapter pine, spruce and birch forest stand increment dynamics is analysed,
taking into account the impact of beaver-made inundations.

Volume of the academic dissertation is 76 pages, information is gathered in

18 tables and 25 figures, 174 reference titles were used.

1. MATERIAL AND METHODS

To describe beaver colonies and animal morphometric measurements, data has
been collected from 287 beavers of 78 colonies hunted in Saldus, Dobele, Auce,
Malpils, Ogre and Aliiksne districts. At the same time effectiveness of all legal
hunting methods allowed in Latvian hunting law was controlled. Colonies, where
the control hunt was performed, were located in forest and farmland reclamation
systems; all beavers here were hunted down. Morphometric measurements of body
mass and length, tail, feet and teeth parameters were performed on beavers hunted,
as well as fur colour was established. Precise age of the animals was determined by
premolar (M1) root coalescence (Klevezal, 2007).

From the beavers hunted in Dobele, Malpils, Auce and Madlienas districts for
parasitological examinations inner organs were collected: lungs with trachea, heart,
kidney, liver, gallbladder, urinary bladder and gastrointestinal tract from gullet till
rectum. Faeces from the rectum were collected. Collected muscle tissue samples,
separating at least 35 g of diaphragm and/or striated muscle tissue. During pre-
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examine of the beaver body, their overall state of health is checked — scars, injuries
and possible anomalies. All collected samples till examining were kept frozen at -
20° C temperature. On the collected material laboratorial investigation was carried
out at the Institute of Food Safety, Animal Health and Environment - "BIOR"
department of Microbiology and parasitology. For establishing of endoparasites in
inner organs Skryabin complete helminthological necropsy method was used (Daija,
1971). Faeces specimens were examined using FLOTAC® method. Muscle tissue
examining was carried out according to procedure described in European
Commission (EC) Regulation Nr.2075/2005 Chapter 1 of Annex 1.

For describing beaver influenced woodlands, data from JSC Latvian State Forest
(LSF) beaver colony monitoring (year 2001 — 2011) was used. According to the
monitoring, beaver influenced territories are those next to the beaver-made
inundations and where water lever has reached tree root horizon, which may or
already causes stagnation of stand radial increment, or it may result in infrastructure
(especially forest reclamation system) quality decreasing. To describe beaver
colonies, basically inundation area data were used. At the same time data of
renovated forest reclamation systems of LSF forestries were analysed (year 2005 —
2011).

Forest stand response reaction research data were collected in 2010 and 2011 in
Skrunda, Auce, Dobele, Malpils, Limbazi and Altksne district territories. For the
research, middle aged (age 41 — 60) pine Pinus sylvestris L., spruce Picea abies
Karst. and silver birch Betula pendula Roth. stands at the reclaimed areas were
selected that for several vegetation periods (at least 5, not less than 4) have been
influenced by beaver-made inundations and have not died. Also, so called control
forest stands have been selected that have not been influenced by the inundations.
All selected forest stands had to be similar in growth conditions, age and quality of
locality, density and dominant species quantity in the stand. Dominant species
quantity in the stand had to be at least 70% of stand’s 1* level total standing crop
(m’), to ensure representation of acquired data while establishing inundation impact
on tree growth not tree species correlation in very diverse stands. For the research,
each tree species and location within district 5 beaver-made inundation influenced
stands (90 in total) and 3 control stands (54 in total) without inundation impact were
selected. Acquired data describes situation in 144 forest stands in total.

Impact and response reaction on forest stands were established using M.
Presler’s increment borer collecting radial increment samples at chest height from
living 1% level dominant trees. Sample trees within affected stands were selected
using transect method — on three, perpendicular to reclamation system, 1 meter wide
and 50 meter long lines. Beginning of transects were set on reclamation system —
side of a ditch. In control stands radial increment samples were collected using
identical method to one used in inundation influenced stands. As sample trees 1%
level dominant tree species were selected. Sample and four nearest tree stem
diameter (= 0.1 cm) at chest height, sample tree height (£ 0.5 m) and distance to four
nearest trees (£ 0.1 m) and side of reclamation system (+ 0.1 m) was measured.
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Thickness of detritus was measured at 3 spots in 2 meter radius around the sample
tree. Levelling of transects was performed, while acquiring data about the nearby
area’s relief of the reclamation system. In the affected stands tree vitality evaluation,
according to tree crown defoliation rate, was carried out.

Annual ring width in bore pith stocks were measured manually with LinTAB
system microscope with possible measurement error = 0.001 mm. In total 2638
annual ring width measurements were carried out (for both influenced and control
forest stand trees) measuring last 16 annual rings (counting from the bark). Using I.
Liepa method, from control forest stand radial increment figures, trees that radial
increment rhythm in retrospection period (at least 10 years) showed high colleration
against inundation influenced tree average radial increment at this period were
selected. Out of the selected control and influenced stand tree mean radial increment
in retrospection period, regularity in radial increment creation was found -
regression equation used for calculating potential radial additional increment for
influenced stand trees, if, for example, in last 6 years there had not been impact of
inundation.

Acquired annual ring widths — radial increments are the base for calculating
changes in stand increment caused by beaver-made inundations. The calculation was
carried out using I. Liepa methods (Liepa, 1996); as main figures of calculated
impact amount indicators volume increment loss per unit and cumulative volume
increment loss per unit of stand basal area were used. Cumulative additional
increment calculation was done using equations (1, 2, 3, 4, 5 and 6) and
coeffiecients (Table 1, Table 2) from I. Liepa method (Liepa, 1996).

Selected and grouped control tree and influenced stand tree mean diameter and
height was established as average after measuring 2 — 3 central diameter level tree
diameter and height measurements. Forest stand basal area established using
W. Bitterlich’s method.

Volume increment loss per unit of stand basal area is calculated as cumulative
increment difference of proximal year. Using aforementioned algorithm, cumulative
increment with bark, which comply with practiced forest inventory methods, is
calculated.

2. RESULTS
2.1. Peculiarities and cause of changes of beaver colony structure

After control hunt at beaver colonies the number of beavers differed by 8% from
the data acquired using existing beaver registration methods (Medijamo dzivnieku
uzskaites ..., 2008). About 28% of colonies, where the control hunt was performed,
(n= 22) had 1 - 2 animals that is considered an incomplete family, but other
colonies (n= 56) had 3 - 11 beavers, giving the average of 4.60 animals in one
colony. Out of 78 colonies only 5.1% beaver families were large (7<) while the most
(56.4% or 44 out of 78) consisted of 4 to 5 animals. 17.9% of respective colonies
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consisted of 1 animal. When hunting beavers with pedigree hunting dogs, it is
possible to hunt 4.46 beavers a day, with Conibera traps 1.05 a day, but with hunting
weapons 0.27 a day on average.

Incomplete beaver families (one or two animals per each) were located about
185 meters, while complete families 338 meters (almost two times further) away
from the closest road. 38% of incomplete families and 17% of all colonies were
located down to 50 m away from the closest road.

Out of all 287 beavers hunted, predominance was shown by males (58%)
(Fig. 1), therefore giving the correlation between males and females 1 :1.39.
Seasonal data of hunting does not show any significant distinctions (p > 0.05 = a;
t-Test), therefore there are equal possibilities at every beaver hunting season to get
any age or sex animal. It is possible that differences in gender seasonal activities are
not significant because of the hunting method. Out of all beavers hunted 50.5% are
both sex animals that has reached mating and adult age. Taking this into account,
theoretically possible correlation between fertile (100% of age “>3.5 years”, 2.5 till
3.0 years”; 10% of age “1.5 till 2.0 years™) beaver females and running year born
both sex beaver kit number was calculated. This calculation shows 1.11 kits on each
theoretically fertile beaver female.

Morphometric measurement data analysis of beavers hunted shows some beaver
body parameter (body mass, width of incisor teeth, tail width) credible (p < 0.05 = a;
t-Test) usefulness to distribute particular animal in one of four age groups.
Comparing this and research data of other authors it was established that according
to Bergmann’s rule (Bergmann’srule, 2012) beaver shows average colleration
(r=0.76) in body mass geographic changes. About 60% of all beavers hunted have
had black fur.

2.2. Invasion level of endoparasites

Out of 36 parasitological examined beavers, 2 parasite species were found in
their bowels (Table 3): one trematode species Stichorchis subtriquetrus and one
nematode species Travassosius rufus that is the most common endoparasites species
found in beavers. In all examined animals trematode S. Subtriquetrus was found in
cecum, but for six animals in other gastrointestinal tract parts: for all six in large
intestine and for one in small intestine, which indicates relatively high invasion
level. For all animals nematode T. Rufus was found in stomach, but for one also in
small intestine and cecum. S. Subtriquetrus extensiveness does not indicate
significant differences in age groups, but visible little tendency for extensiveness to
decrease for older animals that may be explained by improvement of individuals’
health.

The fact that during this research while examining beaver bowels only two
parasite species was found, contrary to amount given in previous research analysis,
can mean that in particular conditions beavers can get rid of most parasite species. It
is possible that conditions in Latvia hinder other mentioned endoparasites species
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development, however the risk still exists because of in numbers large host organism
(beaver) population.

Out of 51 examined beaver striated muscle tissue samples in one Trichinella
britovi larva was found. Establishing beaver invasion with Trichinella sp. is
considered to be a rare and peculiar discovery, as all Trichinella sp. are intracellular
parasites that can transfer only if used with larva already invaded meat
(Capo, Despommier, 1996). Taking into consideration that beaver is herbivore that
lives in water, such invasion over deliberate food chain should not exist. Therefore,
it 1s considered that invasion of this beaver was accidental. However, giving the
food safety, the results of this research can be used as justification for adding
another animal species to the list for examination for trichinellosis.

2.3. Beaver-made inundation peculiarities in woodlands

Beaver-made inundation monitoring carried out by JLC Latvian State Forest
(LSF) since 2001 till 2011 shows inundated territory decrease (Fig. 2), moreover,
especially quick shrinking of the territories (average 10.1% of total territory per
year) is seen since 2006, when LSF started regular informing of hunters about
necessity to perform particular beaver colony management.

It has been proven that performed forest reclamation system renovation in LSF
managed territories has not significantly influenced decrease of areas for
management and liquidation of beaver-made inundations (colleration ratio r = -0.27
and its critical value ri-os.n-7) = 0.754) (Fig. 2). In LSF South Kurzeme forestry
largest inundated territory (figure 18) is located that exceed average inundated
territories (309 ha) in any LSF forestry by ~72%. 69.8% of all inundated territories
are located in South Kurzeme (largest forestry), North Kurzeme (second largest),
Zemgale (8" smallest) and East Vidzeme (3™ largest) forestry territories that
constitute 51.9% of all LSF managed territories.

2.4. Forest stand response reaction to beaver-made inundation presence

In most of influenced pine stands in middle three diameter levels 79% of all
control trees and the most visually partially influenced (65% of all partially
influenced) and dead (78% of all dead) trees were located. Influenced spruce stand
sample plots middle three diameter levels, 53% of all sample plot trees were located
and in this diameter level most (74% of all partially influenced) visually partially
influenced trees were located. In spruce stand sample plots most dead trees (82% of
all dead) were located at small diameter levels — under three in the middle, which
means that most sensitive to inundation impact in spruce stands are smaller and
average dimension trees. In addition, in pine stand sample plots smaller dead tree
proportion was found (8% of all pine stand sample plot trees) than in spruce stand
sample plots (26%). In birch stand sample plots low dead tree proportion (5% of all
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birch stand sample plot trees) was found that justifies implicit concentration of these
trees in one of diameter classes.

Pine, spruce and birch stand radial increment changes show already in next
vegetation season, after emerging of inundation that in total negatively influence
nearby forest stand radial increment and consequently also volume increase.

Out of selected control stand tree and inundation influenced stand tree radial
increment retrospection period mean values using 1. Liepa (1996) method with
regression equation calculate influenced stand projected radial increments — how
particular stand would have grown without environmental (inundation) impact.

As approximation curve is used parabola, because in this calculation it ensured
the highest determination ratio values for all studied sample plot data. Acquired data
within forest stands represent influenced tree response reaction to inundation impact
all transect length (until 50 m from the inundation) and in total shows negative
inundation impact.

Both pine and spruce mean radial increment decrease has tendency to grow fast
and evenly, keeping such speed until final evaluation year of the inundation impact.
However, birch response reaction shows minimal increment decreasing at the
beginning of inundation impact and sharp downslide during last two years of
evaluation. Evaluating impact response reaction of final year pine and spruce stands
show average 38.3% and 40.8%, but birch stands average 21.0% radial increment
decrease of those figures any particular stands theoretically would have reached
without inundation impact.

In Skrunda and Auce districts acquired pine response reaction figures show
greater mean radial increment amount decrease (%) in total, as similar data from
other districts and also comparatively larger acquired result dispersion range when
reached 95% confidence level.

Beaver-made inundation impact on pine and spruce tree growth (Table 4) in long
term create most negative impact till 15 m from the inundation, but from 15.1 — 50
m distance this impact is two times lower. Data of birch stand response reaction
show negative impact, however, such unambiguous data are not possible, as in final
year of inundation impact the highest radial increment decrease percentage (-43.4%)
1s visible on trees growing in 15.1 — 30 m zone, and the highest indices within this
zone show during all studied impact period. Wherewith it cannot be considered that
in studied stands in Dobele and Auce districts main birch stand radial increment
influencing factor is particular tree distance from side of the inundation.

In total all three tree species smaller radial increment decreases calculation
results show simultaneously with tree distance increase till reclamation system,
distance till nearest trees and their diameter increase, the influenced tree diameter
increase, detritus layer thickness decrease and relief heightening above inundation
water level. Have to note that relief almost in all studied stands except in some
stands in Malpils and Aluksne districts, was with very insignificant height changes
and acquired results can be seen as plane relief characterising. Therefore in this
research acquired results show that negative impact of the inundation will be smaller
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for larger diameter trees that are located in lower density forests growing further
away and higher above the inundation, contrary to smaller diameter tree stands
where mutual competition and density is higher.

To establish tree response reaction volume that is evident in respective wood
supply changes, using 1. Liepa methods (Liepa, 1996) form adequate control tree,
influenced tree and influenced tree mean projected radial increments, influenced tree
mean diameter and height volume increment loss and cumulative volume increment
loss per unit was calculated. Mean influenced tree diameter was calculated as the
average, taking number of trees in each diameter level as base. Both additional
increment values were calculated for time period in which the inundation impact in
respective sample plot stand has been present. Volume increment loss per unit of
stand basal area (tpred) values tend to incline towards negative side with each year
of inundation impact, reaching its maximal negative value in final impact evaluation
year. Therefore also cumulative volume increment loss per unit of stand basal area
(kpred) values have increased and accumulate within all volume increment loss per
unit values within the period of impact evaluation. Recalculating increment values to
actual wood supply values (m’) of specific time period (impact period) to particular
area (ha), respective increment value is multiplied by stand of its part basal area
(m’ha™). Increment volume value summary by data collecting districts is given in
table 5. All volume increment values are given with negative value, as it is defined
by environment (beaver-made inundation) negative impact on standing crop
production.

Comparing standing volume figures (Table 5) with previous tree response
reaction - radial increment figures (Table 4), explicit differences was shown between
pine and spruce impact figures that has been recalculated as wood supplies
additional increment per lha. These differences were caused by recalculation
method peculiarities and each tree species and stand local basal area figures that at
this moment show that inundation influenced and in transects evaluated spruce
stands has been more dense as respective pine stands. Wherewith on those spruce
stand trees, in addition to inundation negative impact, also tree mutual competition
impact is showing. It can be concluded that middle age spruce stands are at high risk
for damage of nearby beaver-made inundations in reclamation systems. Comparing
all three tree species standing crop, additional increment volume, the least
influenced are pine stands, followed by birch and spruce stands.

CONCLUSIONS AND SUGGESTIONS FOR PRAXIS

1. About one third of beaver colonies can consist of 1 to 2 animals (incomplete
families) with average beaver amount in a colony 1.31. The average number of
beavers in a colony with complete family (3 < animals) is 4.60. Colonies that are
easily approachable by humans are smaller in numbers in comparison to further
located, which could negatively affect monitoring data accuracy if there were
dense road network.
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Most suitable hunting method, if the particular beaver family must be eliminated
completely, is considered hunting with pedigree hunting dogs. The effectiveness
of this method is 4 times higher (4.4 beavers per day) in comparison to the most
common hunting tools — Conibear traps. Supposedly beaver colonies can be
hunted out completely only with planned systematic hunting methods within
whole reclamation system using pedigree hunting dogs and Conibear traps.

. Age - sex structure of beavers hunted show almost equable animal distribution
among all age groups. Out of all beavers hunted 50.5% are both sex animals that
have reached mating and adult age. Calculations of empirical data show 1.11
beaver kits on each theoretically fertile beaver female per year.

It has been proven that most beaver body morphometric measurements cannot be
used for precise determination of age, starting from the age of 2.5 years.

Out of parasitological examined beavers, 2 parasite species were found in their
bowels: one trematode species Stichorchis subtriquetrus and one nematode
species Travassosius rufus. Both species showed high invasion extensiveness
and intensity, especially in older animals. Out of 51 beaver striated muscle tissue
specimens in one Trichinella britovi larva was found, which is very rare case and
proves that using beaver meat in diet makes it theoretically possible to become 1ll
with trichinellose. Apart from the size of the population, state of health of the
examined beavers does not suggest any parasitological threat to this species.
Since 2006 in Latvian State Forest territories each year beaver-made inundated
territories decreases by 10% in comparison to previous year. Renovation of
reclamation systems currently does not affect the decrease in aforementioned
beaver colonies. Largest inundated territory is located in LSF South Kurzeme
forestry, which reach beyond the average inundated territory (309 ha) of average
LSF forestry (203°165ha) by 72%.

Beaver-made inundations in plane relief influence negatively nearby forest stand
vitality that shows in increase of small dimension tree intensive drying and
decrease of tree increment. Highest level of negative impact has been found
within 15 meter area of reclamation system (with inundation).

Coniferous species (pine and spruce) shows similar amount radial increment
decreasing at all distances from inundation, but increment decrease in terms of
standing crop shows twice as large loss in spruce stands (average 12.5 m’ha™ in
five year period), as in dense stands and stands with higher standing crop yearly
increment speed impact of inundation will show in larger scale. Coniferous trees
react to inundation impact with decrease in increment speed already in next
vegetation period, therefore even short term obstruction of reclamation system
are considered as undesirable.

Birch response reaction to inundation impact maximal negative standing crop
additional increment values show till 30 meter away from reclamation system
(with inundation), reaching -9.14 m’ha in five year period.

10. Considering all previous conclusions it’s stated that the hypothesis of the

doctoral thesis is true. This means that beaver — made inundations can affect
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essentially the growth of drained forest stands, also the health of beaver
population individuals in Latvia can be considered as good from
endoparasitological point of view and hunting can be seen as only effective way
to manage the beaver population in aim to decrease the population size.
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