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1. Darba visparejs raksturojums
1.1. Témas aktualitate

Latvija ir sastopamas un medijamas cetras parnadzu sugas: staltbriedis
(Cervus elaphus Linnaeus, 1758), alnis (Alces alces Linnaeus, 1758), stirna
(Capreolus capreolus Linnaeus, 1758) un meza ciika (Sus scrofa Linnaeus, 1758).
Parnadzi ir ekonomiski nozimigaka Latvijas medibu faunas sastavdala (Taurins,
1982). P&dgjo 20 gadu laika parnadzu populaciju skaitliskais apjoms ir ievérojami
mainijies, strauji samazinoties pagajusa gadsimta 90. gadu vidi, bet péc tam
piedzivojot ievérojamu skaita pieaugumu. ParnadZzu skaitam ievErojami
samazinoties, netiek pilniba izmantotas iesp&jas, ko var sniegt viens no dabas
resursu izmantoSanas veidiem — medibu saimnieciba. Ta ik gadus Latvijas
tautsaimnieciskaja finanSu aprit€ dod vairak ka 20 milj. latu (Baumanis et al.,
2011), no kuriem aptuveni 80 % tiek iegiiti tieSi parnadzu medibu rezultata.
Savukart, pieaugot parnadzu populaciju apjomam, tie nereti nodara postijumus
citam saimniecibas nozarém. Lai panaktu Iidzsvaru starp dazadam interesu
grupam, samazinatu postijumus, ko parnadzi nodara mezsaimniecibai un
lauksaimniecibai, ka arT iegiitu augstvértigu medibu produkciju un nodro$inatu
virkni ar parnadzu medibam saistitus pakalpojumus, nepiecieSams objektivi
novertét parnadzu populaciju stavokli un planot populaciju apsaimniekosanu.

Parnadzu populaciju apsaimniekoSanas planosana Sobrid Latvija tiek balstita
uz dzivnieku uzskaites datiem, nenemot veéra citus bitiskus faktorus — populacijas
dzimuma un vecuma struktiru, dzivnieku blivuma atbilstibu teritorijas vides
ietilpibai, postjumu apjomu citam saimniecibas nozarém. Ta rezultatd notiek
straujas  dzivnieku skaita svarstibas. Tapat, kopS pagajusa gadsimta
astondesmitajiem gadiem, nav veikts parnadzu populaciju stavokla novertgjums.
Objektivas informacijas trikums par parnadzu populaciju stavokli liedz pienemt
pamatotus 1émumus par populaciju apsaimniekosanu.

Pasaule ir zinami un praks€ pielietoti dazadi parnadzu populaciju
apsaimniekoSanas principi, kas balstiti gan uz populaciju ekologiju, gan sociali
ekonomiskiem aspektiem. Miusdienas, visbiezak, parnadzu populaciju
apsaimnieko$ana tiek lietoti principi jeb modeli, kuri sevi ietver gan ekologiskos,
gan sociali ekonomiskos faktorus. Japaredz arT iespgja izmainit apsaimniekoSanas
darbibas, atkariba no populacijas stavokla vai citu faktoru izmainam. Sada,
pielagoties spgjiga, apsaimniekosanas jeb parvaldibas modela forma, kas paredz
daudzmerku, ekonomiski pamatotu apsaimniekoSanu un respekté dazadu citu
intereSu grupu intereses, ir vispiemerotaka arT Latvijas apstak]os.

Latvija lidzigus pétjjumus 20. gs. 40. gados ir aizsacis prof. A. Kalnins.
Velak, 70.-80. gados Ilidzigus péetjumus ir veikusi J. Ziedins, A. Prieditis,
A. Avoting, A. Silin, V. Gaross. Sos jautajumus pétijusi arf citu valstu zinatnieki
(L. Briedermann, E. Wagenknecht, A. Danilkin, R.Putman, M. Apollonio,
R. Andersen, L. Boitani un citi). Kop§ valsts neatkaribas atjauno$anas $ads
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petijums Latvija ir veikts pirmo reizi. Promocijas darba ietvaros pirmo reizi veikta
pedgjos 60 gados Latvija nomedito un oficiali novertéto trofeju datu apkoposSana
un analize.

1.2. Promocijas darba merkis
Promocijas darba mérkis ir veikt parnadzu populaciju stavokla analizi un

populaciju apsaimniekoSanas planosanas principu pielagosanu Latvijas apstakliem,
ieverojot populaciju ekologiskos un sociali ekonomiskos aspektus.

W

1.3. Promocijas darba uzdevumi

Analizet medibu saimniecibas nozimi:

e apskatit medibu saimniecibas organizacijas principus Latvija;

e novértét medibu saimniecibas devumu Latvijas tautsaimnieciba un
parnadzu  nodarito  postjumu  apjomu  mezsaimniecibai  un
lauksaimniecibai.

Analizét parnadzu populaciju stavokla novertésanas sistemu.

Noskaidrot medibu ietekmi uz parnadzu populacijam.

Veikt parnadzu populaciju apsaimniekoSanas principu, kas sevi ietver

priekslikumus dzivnieku skaita novért€Sanai, ka arT medibu intensitates

planosanai un optimalas populacijas dzimuma-vecuma struktiiras sasniegSanai,
modifikaciju Latvijas apstakliem.

1.4. Aizstavamas zinatniskas tezes
Medijamo dzivnieku uzskaites organizacija un pielietotas metodes nesniedz
objektivu informaciju par dzivnieku skaitu Latvija. Uzskaites datus ietekme
gan uzskaites teritorijas lielums, gan uzskaité pielietotas metodes un darba
kvalitate. Promocijas darba tiek piedavata jauna parnadzu skaita novertéSanas
sistéma, kas novers lidzsingja uzskaites sistéma pielautas kladas.
Medibas var ietekmét parnadzu populaciju struktiiru, kam ir biitiska nozime,
planojot populaciju apsaimniekosanu. Medibu trofejas var kalpot ka
populacijas kvalitates raditajs. Analiz&jot datus par medibu trofeju kvalitati
ilga laika perioda, var novértét medibu ietekmi uz parnadzu populaciju
kvalitati.
Latvijas apstaklos, parnadzu populaciju apsaimniekoS$ana, vispiemerotakais ir
pielagoties sp€jigas apsaimniekoSanas modelis, kas balstits uz populaciju
ekologiskajiem un sociali ekonomiskajiem aspektiem un spgj reagét uz
populacijas stavokla vai citu faktoru izmainam.

1.5. Publikacijas

Kawata Y., Ozolin$ J., Baumanis J. (2013). Analysis of wildlife population
dynamics using a connected scatter plot: Latvian wild animals as an example.
Res. Opin. Anim. Vet. Sci., 2013, 3 (2): 50-59.
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2. Baumanis J., Ornicans A., Stepanova A., OzolinsJ. (2012). Association
between roe deer and lynx abundance in Latvia. In: Recent problems of nature
use, game biology and fur farming. Proceedings of International Scientific and
Practical Conference. Kirov, VNIIOZ, RAAS, pp. 135-136.

3. Baumanis J., Straupel., DonisJ. (2011). Economic aspects of game
management in Latvia. In: Research for Rural Development 2011. Volume
No 2. Annual 17" International Scientific Conference Proceedings. Jelgava,
LLU. pp. 52-58.

4. Kawata Y., Baumanis J., Ozolins J. (2011). Eirazijas bebrs (Castor fiber L.)
Latvija un ta apsaimniekoSanas ekonomiskais pamatojums. Mezzindatne,
23(56), 41.-57. 1pp.

5. Baumanis J., Ozolips J. (2010). Territorial organisation of game management
in Latvia. In: Research for Rural Development 2010. Annual 16™ International
Scientific Conference Proceedings, Volume No 1. Jelgava, LLU. pp. 234-240.

6. Ozolips J., Baumanis J., Zunna A., Zarip$ J., Ornicans A. (2010). Pé&tfjuma
metode medijamo dzivnieku radito konfliktsituaciju novert€Sanai un
mazinaSanai Latvija. Mezzinatne, 22(55), 3.-18. lpp.

7. KawataY., OzolinsJ.,, Baumanis J. (2005). A Brief Comparison of the
Latvian and Japanese Wildlife Management Systems with Some Economic
Implications. Keio Economic Society Discussion Paper Series. KES.DP
No 05-4. Keio University, MITA, MINATO-KU, Tokyo, 39 p.

8. Prieditis A., Prieditis A., Baumanis J. (1998). The occurance of medal
trophies of cervids. In: Zomborszky Z. (Ed.). Advances in Deer Biology.
Proceedings of the 4" International Deer Biology Congress. Panon University
of Agriculture Faculty of Animal Science, Kaposvar, pp. 397-398.

1.6. Promocijas darba struktiira un apjoms

Promocijas darba struktiira ir pakartota iepriekS aprakstitajiem darba
uzdevumiem. Pirmaja nodala sniegts literatiiras un lidz§ingjo petijumu apskats par
medibu saimniecibas organizacijas principiem un devumu tautsaimnieciba,
postijumiem mezsaimniecibai un lauksaimniecibai, ka arT populaciju stavokla
novertésanu. Otraja nodala aprakstitas darba izmantotas metodes un materials.
Tre$a nodala satur seSas apaksnodalas, kuras analizéts parnadzu populaciju devums
tautsaimnieciba,  parnadzu  nodaritie  postljumi  mezsaimniecibai  un
lauksaimniecibai, Latvija pielietotas uzskaites metodes un medibu saimniecibas
teritorialas organizacijas ietekme uz parnadzu skaita novértgjumu, medibu ietekme
uz parnadzu populaciju dzimuma un vecuma struktiiru un medibu trofeju kvalitati,
ka arT aprakstiti principi parnadzu populaciju turpmakai apsaimniekosanai Latvija.

Promocijas darba apjoms ir 120 lappuses, informacija apkopota 25 tabulas,
52 att€los un 2 pielikumos, izmantoti 108 literatiras avoti. Darba nosléguma
formuléti 8§ galvenie secinajumi, sniegtas 3 rekomendacijas un aprakstits darba
rezultatu praktiskais pielietojums.



2. Petijjumu materials un metodika
2.1. Medibu saimniecibas nozime
2.1.1. Medibu saimniecibas devums Latvijas tautsaimnieciba

Lai noteiktu medibu saimniecibas devumu, tika izvirziti sekojosi galvenie
darba uzdevumi: (1)izveidot ar medibam saistito produktu un pakalpojumu
sarakstu; (2) noteikt ar medibam saistito produktu un pakalpojumu fizisko un
monetaro apjomu 2009./10. gada medibu sezona, atseviski izdalot tirdznieciba
nonakuso un pasSpatérinam izmantoto ar medibam saistito produktu apjomu un
veértibu; (3) noveértet medibu saimniecibas devumu Latvijas tautsaimnieciba
2009./10. gada medibu sezona.

Par pamatu ar medibam saistito produktu saraksta izveidoSanai nemtas
nekoksnes produktu kategorijas, kas definétas zinojuma par Eiropas mezu stavokli
sagatavosanas vadlinijas SoEF2011 (State of European Forests). Medijamo sugu
saraksts ir apstiprinats 23.12.2003. MK noteikumu Nr. 760 ,,Medibu noteikumi”
spcka esosaja redakcija. Ar medibam saistito pakalpojumu saraksts veidots,
ieklaujot taja normativajos aktos noteiktos maksajumus, kas javeic medniekiem, ka
arT identificgjot pakalpojumus, kas nepiecieSami medibu procesa nodrosinasanai.
Informacijas avoti — valsts institiicijas, kuram normativajos aktos uzdots apkopot
informaciju par produktiem un pakalpojumiem, kas saistiti ar medibam, uzgpe€mumi,
kas saistiti ar So produktu iepirkSanu, parstradi un pakalpojumu sniegSanu, ka ar1
mednieki un mednieku form&jumi. Lai iegiitu vispargju informaciju par produktu
un pakalpojumu, kas saistiti ar medibam, veidiem un apjomiem, izmantota
anontma mednieku klubu un mednieku aptauja.

Aptauja geografiski parkldj visu Latviju. Izlases kopu veido 350 mednieki
(reprezentativa generala kopuma— 23000 Latvijas mednieku — reprezentativa
izlase). Ka izlases metode lictota stratificEtu nejauso gadijumu izlase. Atpakal tika
sanemtas 284 derigas aizpilditas anketas. Izlase ir nejausa un reprezente
generalkopu. Pie $ada izlases apjoma un pien€mumiem, pétijuma klada ir £2,5 %,
ar 95 % varbutibas Itmeni. Mednieku klubu aptauja izlases kopu veido
100 mednieku klubi (reprezentativa generala kopuma— 1000 mednieku klubi—
izlase). Ka izlases metode lietota nejausa izlase. Atpaka] sanemtas 84 derigas
aizpilditas anketas. Pie $ada izlases apjoma pétijuma kopgja kliuda ir £5,1 %, ar
95 % varbiitibas limeni.

Dati par 2009./10. gada nomedito dzivnieku skaitu iegfiti no Valsts meza
dienesta (VMD) oficialas statistikas. Lai noteiktu nomedito dzivnieku fizisko
apjomu tonnas katrai partika izmantojamai sugai, tika izmantoti literatiira
pieejamie dati — katras sugas dzivnieka vidgjais svars (kg) (Silins, 1984). Lai
noteiktu tirgli nonaku$as un paspatérinam izmantotas medijuma galas apjomus,
izmantoti dati par tirgi realiz€tajiem medijuma galas apjomiem, bet dati par tirgi
realiz€to parnadzu sadalfjumu pa sugam iegiti mednieku klubu aptauja.

Kazokadu un trofeju skaits no kop€ja nomedito dzivnieku skaita ir medibu
saimniecibas ekspertu vertgjums. Dati par realiz€tajam kazokadam iegiiti no
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mednieku aptaujas, savukart dati par trofejam — no trofeju izstazu katalogiem. Saja
novert§juma par trofejam tiek uzskatitas tas, kuru vert€jums Starptautiskas medibu
un medijamo dzivnieku aizsardzibas komitejas (International Council for Game
and Wildlife Conservation (C.1.C.)) sisttma atbilst medalas vert€§jumam (Varicak,
2000).

2.1.2. ParnadZu nodaritie postijumi meZsaimniecibai un lauksaimniecibai
Lai novérteétu parnadzu nodarito postijumu apjomu, Latvijas teritorija
virtuali tika sadalita 10 x 10 km kvadratos un no kopgja kvadratu tikla péc nejauso
skaitlu principa (Fowler et al., 2006) izveleti 30 kvadrati, kuru platiba parklaj 5 %
no Latvijas teritorijas (2.1. attels).

e

h

2.1. att. Parauglaukumu izvietojums Latvijas teritorija.
Fig. 2.1. Location of sampling plots in Latvia.

Katra kvadrata pavasarl, péc sniega nokuSanas, bet Iidz zemsedzes
saplauksanai, apsekotas 30 antropogéni atjaunotas vai dabiski atjaunojusas skuju
koku (priede, egle) jaunaudzes (2.2. attels).

Katra skuju koku jaunaudzg, marsrutos, kas izvietoti audzei pa diagonali,
tika apsekoti 200 koki. Koki, atkariba no bojajuma pakapes, tika iedaliti sekojosas
grupas: nebojati, svaigi bojati, veci bojati. Par bojatiem tika uzskatiti koki, kuriem
nokosts galotnes dzinums (iesp&jama reproducg€sanas) vai sanzari apkosti vairak
par 25%, ka arT iznikuSie koki (galotnes dzinums nolauzts vai nokosts
vairakkartigi, reproduc€Sanas nav iesp&jama). Papildus, kokiem tika fiks&ti
parnadzu nodaritie mizas bojajumi. Par bojatiem tika uzskatiti koki, kuriem miza
bojata vairak ka !5 no koka diametra.
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2.2.att. Apsekoto skuju koku jaunaudZu izvietojums parauglaukuma.
Fig. 2.2. Location of the inspected young conifer stands within a sampling plot.

Lai noteiktu briezu dzimtas dzivnieku sastopamibas indeksu $ajas audzes,
10 lentveida parauglaukumos (platiba 50 x 2 =100 m?), kas vienmérigi izvietoti
audzg, tika uzskaititi ari briezu dzimtas dzivnieku ekskrementi. Uzskaites laika tika
noteikta dzivnieku suga un fiks€ts ekskrementu kaudzisu skaits. Nemot vera, ka
alnim vid&ja diennakts ekskrementu kaudziSu norma ir lielaka ka staltbriedim un
stirnai (Gaross et al., 1979), tad alnu ekskrementu kaudzisu skaits tika reizinats ar
koeficientu 0,8. Lai konstatetu, kura parnadzu suga ir nodarijusi bojajumus, katra
kvadrata, péc konstateto ekskrementu kaudziSu skaita, aprékinata briezu dzimtas
dzivnieku sastopamiba. Katra audze un arT 10 x 10 km kvadrata aprekinats bojato
un svaigi bojato koku tpatsvars.

Vasarg, lai konstat€tu parnadzu nodarito postfjumu apjomu, $ajos pasos
kvadratos tika apsekotas 30 lauksaimniecibas stadijumi un s€jumi, kuros bija
iesp&jams noteikt parnadzu postijumu apméru (labiba, kartupeli, kukuriiza). Katra
lauka, 15 aplveida parauglaukumos (platiba 100 m®), kas vienmérigi izvietoti
laukam pa diagonali, ar 5 % precizitati tika noteikts postijumu Ipatsvars. P&c tam
katram laukam ar 5 % precizitati tika aprékinata vid€ja postljumu intensitate.

2.2. Parnadzu populaciju stavokla noverteSana
2.2.1. ParnadZu uzskaites analize Latvija
Lai konstatétu, kadas dzivnieku uzskaites metodes parnadzu uzskaité tick
pielietotas Latvija, tika veikta 2010. gada VMD dzivnieku uzskaites datu analize.
Katra no 10 VMD virsmezniecibam péc nejausibas principa tika izvEléta viena
meznieciba, kura tika apkopoti visi 2010. gada parnadzu uzskaites materiali
(2.3. attels).



2.3. att. MeZniecibu izvietojums, kuras veikta parnadZu uzskaites analize.
Fig. 2.3. Location of the forest districts in which census of ungulates was
analysed.

Parnadzu uzskaites materiali tika elektroniski ievaditi MS Excel tabula. Dati
tika grupéti pa meZzniecibam, izmantotajiem uzskaites veidiem un uzskaites
veicgjiem.

2.2.2. Medibu saimniectbas teritorialas organizdcijas ietekme uz parnadZu
skaita novertejumu

Darba novertéta Zemkopibas ministrijas noteiktds medfjamo dzivnieku
uzskaites kartibas (2008. gada 23. janvara kartiba Nr.3) ietekme uz parnadzu
uzskaites rezultatiem medibu iecirknos. Apkopojot un analizgjot 2010./11. gada
datus par medibu iecirkniem un VMD parnadzu uzskaites rezultatiem tajos,
skaidrots, vai pastav sakariba starp medibu iecirknu platibas lielumu un parnadzu
blivumu tajos, un, vai jauna dzivnieku uzskaites kartiba ir ietekm@jusi uzskaites
rezultatus, salidzinot ar uzskaites kartibu, kas bija speka lidz 2007./08. gada
medibu sezonai.

Dzivnieku blivums medibu iecirknos tika salidzinats ar iecirkna kopgjo
platibu. Alpiem, staltbrieziem un meza ciikam dzivnieku blivums rékinats uz
medibu iecirknT eso$ajam meza platibam, bet stirnam — uz iecirkna kopgjo platibu.

Lai atrastu medibu iecirknu platibas lielumu, kura minéta sakariba parstaj
butiski ietekm@t uzskaites rezultatus, visi dati sakartoti piecas grupas: (1) medibu
iecirkni, kas mazaki par 500ha; (2)500-1000 ha; (3) 1000-2500 ha;
(4) 2500-5000 ha; (5) lielaki par 5000 ha. Sakaribas nozimigums Vertéts pec
Spirmena rangu korelacijas koeficientu (Arhipova et al., 2003; Fowler et al.,
1998). Vertibu rangi tika noteikti ar Kruskala-Valisa metodi ar Dana testu (Fowler
et al., 1998), izmantojot programmatiiru “Sigma Stat 3.0”.

Nemot vera staltbriezu populacijas nevienmeérigo izvietojumu Latvija,
petijuma papildus analizéta staltbriezu uzskaites vienibu izlase, kas ietver
teritorijas ar vienlaidus staltbriezu izplatibas arealu. Apskatitas abas uzskaites
vienibu grupas, tacu secinajumi izdariti par izlases datiem, kas atbilst viendabigam
populacijas izvietojumam valsti.
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2.3. Medibu ietekme uz parnadZu populacijam
2.3.1. Medibu ietekme uz parnadiu populaciju dzimuma un vecuma struktiiru

Lai novertétu medibu ietekmi uz parnadzu populaciju dzimuma un vecuma
struktiiry, tika veikta dzivnieku uzskaites datu, ka ari nomedito parnadzu dzimuma-
vecuma struktliras analize laika posmam no 2000. lidz 2012. gadam. Alnu,
staltbriezu un stirnu sadalijums pa dzimumiem iegiits no VMD uzskaites datiem.
Dati par nomedito parnadzu dzimumu un vecumu iegiiti no mednieku aizpilditajam
medibu atlaujam. Visi nomeditie parnadzi tika grupéti pa sugam un dzimumiem.
Lai izvairitos no klidam, ko mednieki vargtu biit pielavusi, nosakot pieauguso
dzivnieku vecumu, $aja petijjuma vecuma gradacijas klases ,jauns”, ,,vidgja
vecuma” un ,,vecs”, tika apvienotas viena grupa — pieaudzis. Gan dzivniekiem, kas
jaunaki par gadu, gan pieauguSajiem dzivniekiem tika aprekinats kopgjais
nomedito dzivnieku skaits un dzivnieku, kas jaunaki par gadu, procents no kopgja
nomedito dzivnieku apjoma. Dzimumu skaitliskas attiecibas izteiktas ar
tevinu/matisu indeksu, ko iegiist, t€vinu skaitu izdalot ar matiSu skaitu. Lai
noteiktu, vai tévinu skaits batiski atskiras no matisu skaita, izmantota x> metode ar
Jetes (Yates’) korekciju (Fowler et al., 1998.).

2.3.2. Medtbu ietekme uz trofeju kvalitati

Dati par medalai atbilstoSo trofeju skaitu sadalijjuma pa gadiem iegiiti no
medibu trofeju izstazu katalogiem, kas sagatavoti sekojosam izstadém: Budapesta
(1971), Riga (1975), Vilna (1978), Tallina (1980), Plovdiva (Expo) (1981), Riga
(1984), Maskava (1985), Vilna (1989), Riga (1997), Latvija (1999), Kauna (2000),
Latvija (2005), Riga (2009), Latvija (2010). Sakot ar 2000. gadu, novertetas
trofejas tiek registrétas promocijas darba autora izveidotaja Latvijas medibu trofeju
elektroniskaja datu bazg. Apkopojot informaciju, dati par staltbriezu, alnu, stirnu
un meza ciku trofejam, kas atbilst medalas kategorijai, elektroniski ievaditi MS
Excel formata. Laika posmam no 2001. lidz 2010. gadam aprékinata medalai
atbilstoso trofeju sastopamiba uz 100 nomeditajiem dzivniekiem.

Lai noteiktu medibu ietekmi uz parnadzu populaciju kvalitati, staltbrieziem,
stirnam un meza ctkam apkopoti dati par zelta, bet alpiem par zelta un sudraba
medalai atbilstoSo trofeju skaitu laika posma no 1960. Iidz 2010. gadam. Katrai
§adai trofejai fikséts vert§jums CIC punktos un gads, kura trofeja iegiita.
Staltbrieziem papildus veikts zelta medalai atbilstoSo trofeju novert€jums “’vecajas”
populacijas, kas ietver Ziemelkurzemes, Dienvidkurzemes un Zemgales
virsmezniecibas un “jaunajas” populacijas, uz kuram staltbriezi tika parvietoti,
sakot ar 1960. gadu vidu.
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3. Rezultati un diskusija
3.1. Medibu saimniecibas nozime
3.1.1. Medibu saimniecibas devums Latvijas tautsaimnieciba

Promocijas darba ietvaros izveidots Latvijas medibu produktu saraksts.
Latvija ir sekojo$as ar medibam saistito produktu kategorijas: 1) medijamie
dzivnieki; 2) medijamo dzivnieku gala; 3) adas, kazokadas, trofejas.

Produkts medijamais dzivnieks” sevi ietver citus produktus — medijuma
galu, kazokadas, adas un trofejas, ka arl nodrosina veselu virkni ar medibam
saistitus pakalpojumus. Tade] tas novertéts tikai kvantitativi, jo nav iesp&jams veikt
korektu aprékinu, lai noteiktu $1 produkta vertibu naudas izteiksm&. Devumu
tautsaimnieciba iesp&jams vertét tikai nomeditajiem dzivniekiem, tadel Saja
vertejuma nemts vera nomedito dzivnieku skaits. 2009./10. gada medibu sezona
Latvija nomediti 2656 alni, 5226 staltbriezi, 30619 stirnas un 30201 meza ciika.

2009./10. gada medibu sezona iegiitas medijuma galas apjoms un tas vértiba
atspogulota 3.1. tabula.

Latvija nav iesp&jams noteikt atsevisku vertibu medibu trofejam, jo medibas
pamata tiek organiz&tas ka briva laika pavadiSana vai, lai regulétu dzivnieku skaitu,
ka arT iegiitu medijumu galu. Medibu trofejas ir tikai blakus produkts, medibu
kultiiras un tradiciju elements. Tadel Saja p&tijuma medibu trofejas novertetas
kvantitativi, bet trofeju devums Latvijas tautsaimnieciba novertets kopa ar medibu
pakalpojumiem.

3.1. tabula / Table 3.1.

2009/10.

Gala (t)/ Videja Summa (LVL) /
Meat (1) cena Amount (LVL)
;p uegc?e/s Tirgii/ | PaSpateérins/ (I;:/:;Q;ge)/ Tirgi / | PaSpatérins/
In the For self' price In the For self'
market consumption (LVL/kg) market | consumption
Alnis / Moose 10.36 441.16 1.6 16.576 | 705.856
Staltbriedis / 28.9 415.31 1.3 37.570 | 539.903
Red deer
Stirna / Roe deer 20.54 499.99 2.0 41.080 | 99.998
Meza cuka / 16.96 1191.08 1.6 27.136 1905.728
Wild boar
Citi / Other X 164.57 1.5 X 246.855
Kopa / Total 76.76 X X 122.362 | 3498.340
Pavisam / Sum total | 2788.87 X 3620.702

Kopégjais medibu produktu devums Latvijas tautsaimnieciba 2009./10. gada
medibu sezona monetara izteiksmé bija 3,67 milj. LVL. Medibu produkcijas, kas
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iegiita no parnadzu sugam, devums Latvijas tautsaimnieciba monetara izteiksmé
bija 3,37 milj. LVL jeb 92 % no kopéja medibu produkcijas devuma. Medijuma
gala, kas iegiita no parnadzu sugam 2009./10. gada medibu sezona bija
2624,30 tonnas jeb 94 % no kop&ja medijuma galas apjoma. Tas apstiprina, ka
parnadzi ir galvenas medijamas sugas Latvija, kas dod lielako medibu produkcijas
apjomu un devumu Latvijas tautsaimniecibai monetara izteiksme.

Promocijas darba izstrades laika izveidots ar medibam saistito pakalpojumu
saraksts (normativos aktos noteiktiec maksajumi un medibu procesa nodrosinasanai
nepiecieSamie pakalpojumi), noteikts So pakalpojumu fiziskais apjoms un
monetara vertiba.

Ar medibam saistito pakalpojumu devums Latvijas tautsaimnieciba
2009./10. gada medibu sezona aprékinats 18,86 milj. LVL apméra. Dala no §is
summas uzskatamas ka tieSas, ar medibam saistitas, izmaksas, bet dala no
pakalpojumiem (transporta izmaksas, medibu inventara iegade) ir netieSas
izmaksas un statistiski tiek uzskaititas pie citam saimniecibas nozarém. Tomer, lai
novertétu medibu saimniecibas kop€jo devumu Latvijas tautsaimnieciba, ir svarigi
§adas izmaksas nemt vera.

Ien@mumi par medibu atlaujam (119,6 tikst. LVL) un izmaksas, kas saistitas
ar dzivnieku piebarosanu (1,38 milj. LVL), attiecas tikai uz parnadzu sugam. Tadas
pozicijas ka postfjumu noverSana (524,7 tikst. LVL) un medibu infrastruktiiras
izveidosana (47 tukst. LVL), galvenokart, ir attiecinamas uz parnadziem, bet dal&ji
arT uz citam sugam (pieméram, bebru dambju jaukSana). Pargjie ar medibam
saistitie pakalpojumi attiecas uz visam medijjamam sugam, tade] nav iesp&ams
atseviSki novertét ar medibam saistito pakalpojumu apjomu, kas attiecas tikai uz
parnadzu sugam. Tomér, nenoliedzami, parnadzi ir nozimigakas un medniekiem
interesantakas medijamas sugas, tadel tieSi iesp&ja medit parnadzus ir ta, kas,
galvenokart, nosaka kop€jo medibu saimniecibas devumu Latvijas tautsaimnieciba.
Vienlaikus jauzsver, ka parnadzi nodara ari nozimigakos postijumus
lauksaimniecibai un mezsaimniecibai. Organizgjot medibu saimniecibu, Tpasa
uzmaniba japiever§ divam pakalpojumu izmaksu pozicijam — izdevumi
piebaroganai un izdevumi medijamo dzivnieku postijumu novérsanai. Sobrid
izdevumi dzivnieku piebaroSanai ievérojami parsniedz izdevumus postijumu
noverSanai (attiecigi 1,38 un 0,52 milj. LVL). Janpem véra, ka dzivnieku
piebaroSanai var but arT negativas sekas, jo nepareizi veikta medijamo dzivnieku
piebaroSana var pat veicinat postijumus, ko parnadzi nodara lauksaimniecibai un
mezsaimniecibai. Tadel var apgalvot, ka, samazinot mednieku izdevumus
dzivnieku piebaro$anai, bet palielinot izdevumus medijamo dzivnieku postijumu
ierobezosanas pasakumiem, medijamo dzivnieku populacijas neciestu, bet
samazinatos postijumi citam saimniecibas nozarém, ka ar1 uzlabotos mednieku un
zemes Tpasnieku savstarpgjas attiecibas.

Medibu tirisma tieSie iepémumi, péc literatiuras datiem (Brainerd, 2007),
Eiropa gada laika dod aptuveni 10 milj. LVL. Iep€mumi no medibu tirisma Latvija
gada laika ir aptuveni 600 tukst. LVL jeb 6 % no kopé&jiem Eiropas medibu tirisma
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ien@mumiem. Kopgja medibu produktu un pakalpojumu monetara vertiba
2009./10. gada medibu sezona aprekinata 22,52 milj. LVL.

3.1.2. Parnadiu nodaritie postijumi meZsaimniectbai un lauksaimniecibai

2010. un 2011. gada apsekotas 1028 antropogéni atjaunotas un dabiski
atjaunojusas skuju koku jaunaudzes. Svaigo postijumu apjoms vari€ no 2,3 % lidz
23,1 % (vid&ji 11,2 %) priezu audz€s un no 0 % lidz 20,3 % (vidgji 10 %) eglu
audzes. Kopgjais skuju koku bojajumu apjoms vari€ no 3,7 % lidz 20,6 %, vidgji
10 % (3.1. attels).

Vismazakais kopgjais parnadzu nodarito bojajumu apjoms skuju kokiem
bijis 5,4 %, bet vislielakais 24 %. Piecos parauglaukumos (no 30) kopgjais
postijumu apjoms skuju kokiem parsniedza 20 %, bet devinos parauglaukumos bija
robezas no 15-20 %. Tikai devinos parauglaukumos kopgjais skuju koku postijumu
apjoms bija mazaks par 10 %. Tas liecina, ka parnadzu nodaritie postijumi
mezsaimniecibai ir bitisks faktors, ar kuru ir jar€kinas, planojot parnadzu
populaciju apsaimniekoSanu.
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3.1. att. Kopgjais skuju koku bojajumu apjoms 2010. un 2011. gada.
Fig. 3.1. Total damage to conifers in 2010 and 2011.

Vienlaikus ar bojajumu uzskaiti skuju koku jaunaudzgs tika veikta ar1 briezu
dzimtas dzivnieku ekskrementu uzskaite, lai konstat€tu, kuras sugas nodara
lielakos postijumus. Péc uzskaitito ekskrementu kaudzisu datiem tika aprékinata
briezu dzimtas dzivnieku relativa sastopamiba skuju koku jaunaudzgs (3.2. attéls).
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3.2. att. Briezu dzimtas dzivnieku sastopamiba skuju koku jaunaudzés.

Fig. 3.2. Frequency rate of animals of the deer family in young conifer stands.
m — red deer; A — roe deer; ¢ — moose.

Saja grafika 10 x 10 km parauglaukumi tika sakartoti tada seciba, kas atbilst
to izvietojumam Latvijas kartg, virziena no rietumiem uz austrumiem. Analizgjot
3.2. attéla redzamo informaciju, var secinat, ka staltbriezu sastopamiba skuju koku
jaunaudz€s Latvija samazinas virziena no rietumiem uz austrumiem, kas atbilst
staltbriezu izplatibas areala un blivuma ipatnibam Latvija. Savukart, alpi skuju
koku jaunaudzgs vairak sastopami Latvijas austrumu dala. Tas izskaidrojams ar
vesturisko So sugu izplatibu Latvija. Stirnu sastopamibai ir Iidziga tendence ka
alniem, ta pieaug virziena no rietumiem uz austrumiem. Nemot vera to, ka stirnas
vesturiski ir bijusas izplatitas visa Latvijas teritorija, var pienemt, ka daba ir
novérojama savstarpéja konkurence starp stirnam un staltbrieziem, jo stirnu
sastopamiba skuju koku jaunaudz@s ir tieSi pret€ji proporcionala staltbriezu
sastopamibai.

Promocijas darba analizéts, vai pastav sakariba starp svaigo postfjumu
apjomu, ko skuju koku jaunaudz&m nodarijusi parnadzi, un ekskrementu kaudzisu
skaitu, kas uzskaitits parauglaukumos. Svaigo skuju koku jaunaudZzu postijumu
apjoms (%) parnadzu ekskrementu kaudzisu skaits paradits 3.3. attela.
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3.3. att. Svaigo postijumu apjoms skuju koku jaunaudzés un parnadzu
ekskrementu kaudziSu skaits parauglaukumos.
Fig. 3.3. Scope of recent damage in young conifer stands and the number of
instances of pellets in sampling plots.

Lai noteiktu, vai pastav sakariba starp postijumu apjomu un parnadzu
ekskrementu kaudzi$u skaitu parauglaukumos, tika aprékinats Pirsona korelacijas
koeficients. Aprekinata korelacijas koeficienta vértiba r=0,4159. Pirsona
korelacijas koeficienta vértiba ir robezas no 0,4 lidz 0,65, kas norada, ka pastav
vidgji cieSa saistiba starp svaigo postjumu apjomu skuju koku jaunaudz€s un
uzskaitito parnadzu ekskrementu kaudziSu skaitu. Tas nozimé, ka parnadzu
blivums ir viens no faktoriem, kas janem veéra, planojot medibu saimniecibu, bet
tas nav vienigais faktors, kas nosaka postijumu intensitati. Postljumu intensitati,
visticamak, ietekm€ ari tadi faktori, piem&ram, dzivniekiem pieejamas baribas
bazes apjoms, skuju koku jaunaudzu ipatsvars teritorija, populaciju dzimuma un
vecuma struktiira un citi faktori.

Lai iegiitu datus par parnadzu nodaritajiem postijumiem lauksaimniecibas
s€jumos un stadijumos (kviesi, auzas, rudzi, zirpauzas, kartupeli, kukuriza),
2010. gada 17 kvadratos tika apsekoti 278 lauki, bet 2011. gada 13 kvadratos
apsekoti 210 lauki. Dati par parnadzu postijumu intensitati apsekotajas platibas
paraditi 3.4. attela.

3.4. attela dati rada, ka 36 % jeb 174 gadijjumos laukos parnadzu
postijumi netika konstatéti. 40 % jeb 198 gadijumos postijumi lauksaimniecibai
bija mazaki par 5 %, 17 % jeb 82 gadijumos postijumi bija 5-10 % robezas, 5 %
(23 gadijumos) postijumi bija 10-15 % robezas, bet 2 %(11 gadijumos) tie bija
15-20 % apmera.
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3.4. att. ParnadZu postijumu intensitate lauksaimniecibas kultiiras (n = 488).
Fig. 3.4. Rate (intensity) of damage by ungulates to agriculture plants (n = 488).

Lauksaimniecibas s€jumiem un stadijumiem nodarito postijumu intensitati
vargja ietekmét laiks, kura postijumu uzskaite tika veikta (julija beigas vai augusta
pirma puse). Novérota tendence, ka augusta postijumu apjoms kliist lielaks. Tapat
postljumu intensitati ietekmé&ja lauksaimnieciba izmantojamo zemju Ipatsvars
parauglaukuma kvadrata, ka art tas, kadas lauksaimniecibas kultiras konkrétaja
platiba tika audzétas. Nemot véra Sos apstaklus, ka ar1 to, ka apsekoto
lauksaimniecibas platibu skaits parauglaukumos bija atskirigs (no 4 lidz 30), netika
veikta postjumu apjoma un intensitates apkopoSana un salidzinaSana pa
10 x 10 km parauglaukumiem. Saja darba netika apkopota informacija par
parnadzu nodaritajiem postijumiem ziemajiem un ziemas rapsim, ka ari zalajiem
un ganibam. Tomér no iegilitajiem datiem var secinat, ka parnadzi nodara
postjumus lauksaimniecibai. So faktu nedrikst ignorét, planojot parnadzu
populaciju apsaimnieko$anu.

3.2. ParnadZu populaciju stavokla noverteSana
3.2.1. Parnadiu uzskaites analize Latvija

Konstatets, ka Latvija parnadzu uzskaité tiek izmantotas Cetras dzivnieku
uzskaites metodes: dzivnieku noverojumi baroSanas un piebaro$anas vietas,
uzskaite dzingjmedibu laika, uzskaite péc pédam (uzskaite ar lenkSanu), ka arT
uzskaite péc ziemas ekskrementiem.

2010./11. gada medibu sezona Latvija pielietoto parnadZzu uzskaites metozu
sadalijums péc to Tpatsvara paradits 3.5. att€la. Analiz€jot att€éla redzamos datus,
var secinat, ka visbiezak (216 gadijumos no 363) parnadzu uzskaitei izmantoti
noverojumi dzivnieku piebaroSanas un baroSanas vietas. AtbilstoSi uzskaites
metodikai, So metodi atlauts izmantot staltbriezu, stirnu un meza ciiku uzskaitei.
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Kopuma metode izmantota devinads mezniecibas. SeS$as mezniecibas (kopuma
116 gadijjumos) izmantota uzskaite pec pedam sniegd (lenkSanas metode).
24 gadijumos ar So metodi uzskaititi tikai alni, bet pargjos 92 gadijumos — visas
parnadzu sugas. Uzskaite dzingjmedibas un péc ziemas ekskrementiem izmantota
attiecigi 15 un 16 gadijumos.

16 15

O dzingjmedibas / driven hunts

116 B p&c pedam / winter track counts

O barotavas un baroSanas vietas /
feeding and artificial feeding places

O ziemas ekskrementu metode /
winter pellet group counts

216

3.5. att. 2010./11. gada Latvija izmantotas parnadZu uzskaites metodes.
Fig. 3.5. Methods used for the census of ungulates in Latvia in 2010/11.

Analizgjot parnadzu uzskait€ izmantotas metodes, nav iesp&jams veikt
salidzinajumu par to, cik liela uzskaites teritorija katra no uzskaites metodém ir
izmantota. 209 gadijumos (no 363) uzskaites materialos nav fiks€ta uzskaites
teritorijas platiba. L1dz ar to nav iesp&jams izsekot tam, ka konkrétu uzskaisu dati
transforméti uzskaites rezultatos pa uzskaites vienibam vai meZniecibam.

Veicot uzskaites datu un dokumentu analizi, konstatetas sekojosas kluidas un
trikumi:

e uzskaites materialos nav fiks€ta uzskaites teritorijas platiba;

o netiek fikseti tukSie noverojumi;

e uzskaites datu falsifikacija;

e piclictotas neatbilstoSas dzivnieku uzskaites metodes (uzskaite péc pédam
piebarosanas vietas);

e nav iespgjams izsekot, ka dzivnieku uzskaites dati medibu iecirkni tiek
transforméti uz dzivnieku uzskaites teritorialo vienibu un mezniecibu.

Dzivnieku uzskaite péc tieSiem novérojumiem, kas ir visbiezak pielietota
parnadzu uzskaites metode Latvija, medz biit loti nepreciza pat tajos gadijumos,
kad veikta optimalos apstak]os. Dzivnieki uzskaites bridi var neatrasties uzskaites
teritorija, vai vieni un tie pasi dzivnieki var tikt uzskaititi arT vairakas reizes. Ja
dzivnieku nove€rojumi tiek veikti visa gada garuma, ka tas notiek Latvija, tad
pastav risks vienus un tos pasus dzivniekus uzskaitit atkartoti, ka arT nav iesp&jams
noteikt uzskaites klidu. Metodes galvenais trikums ir tas neprecizitate un tas, ka ir
griiti noteikt kludas apméru (Morellet et al., 2011; Nolan, 2005). Nemot véra to,
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kadas uzskaites metodes ir izmantotas, ka arT uzskaites laika pielautas kludas, nav
iespgjams pateikt, vai uzskaites rezultatos noraditais dzivnieku skaits atbilst
patiesajam, kada ir iesp&€jama klada, un to, vai uzskaites rezultata dzivnieku skaits
ir novertets mazaks vai lielaks par realo dzivnieku skaitu daba.

3.2.2. Medibu saimniecibas teritorialas organizacijas ietekme uz parnadzu
skaita novertejumu
Pedgjo 10 gadu laika Latvija ir novérojama jaunu, nelielu medibu iecirknu
veidosanas un iecirknu vidgjas platibas samazinasanas. Péc Valsts meza dienesta
datiem, 2000. gada Latvija bija registréti 950 medibu iecirkni, 2007. gada —
1280 iecirknu ar kopgjo platibu 4,02 milj. ha, bet 2010. gada registréto medibu
iecirknu skaits jau sasniedza 1474 ar kopgjo platibu 4,4 milj. ha. Kaut arT p&dgjo
10 gadu laika kop&ja apmedijama platiba ir pieaugusi aptuveni par 400 tikst. ha,
tomer videja iecirknu platiba ir samazinajusies. Tas noticis uz mazo iecirknu skaita
picauguma rékina (3.2. tabula). Medibu iecirknu sadalfjums p&c platibas 2007. un
2010. gada paradits 3.6. attéla.
3.2. tabula / Table 3.2.

Medibu ek skaiaun plbu sz
Comparisonofthe number and arezsof uting disits

Gads / Year 2007 2010
lecirknu skaits kopa / Total number of hunting districts 1280 1474
Vidgja iecirkna platiba (ha) / Average area of a hunting district (ha) | 3140 3014
Kopgja iecirknu platiba (ha) / Total area of hunting districts (ha) 4020000 | 4442869
T.sk. meza zemes (ha) / Of which forest land (ha) 2600000 2643537
T.sk. lauksaimniecibas zemes (ha) / Of which agriculture land (ha) 1420000 1799332
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3.6. att. Medibu iecirknu sadalijums péc to platibas 2007. un 2010. gada.
Fig. 3.6. Hunting districts by area in 2007 and 2010.
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Medijamo dzivnieku uzskaite Latvija tradicionali tiek veikta medibu
iecirknu robezas. Viens no faktoriem, kas var ietekmét uzskaites precizitati, ir
uzskaites teritorijas lielums. Pasaule veikto p&tfjumu rezultati liecina, ka parnadzu
individuali apdzivoto teritoriju vid€jie izm@ri ir ieverojami lielaki par daudzu
medibu iecirknu platibu Latvija. Tas apstiprina, ka mazos medibu iecirknos,
neatkarigi no citiem iecirkniem, ticamus rezultatus par alpu un staltbriezu skaitu
nav iesp&jams iegit, jo vieni un tie pasSi dzivnieki 1sa laika var uzturéties vairakos
$ados iecirknos. Veicot 2006./07. gada medibu sezonas uzskaites datu analizi,
konstatéts, ka:

e visneobjektivaka ir stirnu un meZa ciiku uzskaite. So sugu uzskaites
rezultatus visbiitiskak ietekmé&ja uzskaites teritorijas lielums. P&tjjuma
rezultati nepasaka, kada ir So sugu uzskaites kliida— vai uzskaititais
dzivnieku skaits ir parak liels mazajos iecirknos, vai parak mazs lielajos
iecirknos;

e alpu un staltbriezu uzskaites rezultati bija objektivaki tajos medibu
iecirknos, kuru platiba ir lielaka par 2500 ha. Mazajos iecirknos dzivnieku
skaits bija novertéts parak liels. Tas lauj secinat, ka lielais to iecirknu
skaits, kuru platiba ir mazaka par 2500 ha, var biit ietekmgjis kopgjos alnu
un staltbriezu uzskaites rezultatus;

o rekomendgjama uzskaites teritorijas platiba alpiem un staltbrieziem ir
vismaz 2000 ha meza (Baumanis et al., 2010).

Konstatets, ka alpiem sakariba starp medibu iecirknu platibu un algpu
blivumu nav butiska. Tas liecina, ka, palielinoties uzskaites vienibas platibai, nav
noverojamas biitiskas izmainas dzivnieku skaita novert€juma. Alpu daudzums tiek
novertets lidzigs ka mazajos, ta arT lielajos medibu iecirknos.

Staltbrieziem sakariba starp medibu iecirknu platibu un staltbriezu blivumu
ir biitiska. Pieaugot medibu iecirkna platibas lielumam, samazinas staltbriezu
blivums tajos. Staltbriezu skaits medibu iecirknos Latvija netiek novertéts
objektivi. ST analize neparada, vai mazajos iecirknos ir tendence parvertst
dzivnieku skaitu, vai arT lielajos iecirknos dzivnieku skaits tiek noveértéts par zemu.
Nemot veéra staltbriezu populacijas nevienmérigo izvietojumu, papildus veikta
korelacijas analize staltbriezu uzskaites iecirknu izlasei, izslédzot Ziemelaustrumu,
Rigas, Dienvidlatgales un Austrumlatgales virsmezniecibas, kurds staltbriezu
skaits ir neliels. Tas darits, lai objektivak novertétu viendabigo staltbriezu
izplatibas arealu, kas atrodas pargjo virsmezniecibu teritorijas. Arl vienmeérigaja
staltbriezu izplatibas areala dala sakariba starp medibu iecitknu platibu un
staltbriezu skaitu tajos ir biitiska, bet vairs ne tik cieSa ka analiz&jot datus par
visam staltbriezu uzskaites vienibam. Nemot ve&ra staltbriezu populacijas
neviendabiguma ietekmi uz korelacijas cieSumu, turpmakaja analiz€ staltbrieziem
par pamatu tiks nemta iecirknu izlases kopa, kura neietilpst Ziemelaustrumu,
Dienvidlatgales, Austrumlatgales un Rigas virsmeZniecibas.
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Stirnam konstateta butiska sakariba starp medibu iecirknu platibu un stirnu
blivumu. Pieaugot iecirknu platibai, samazinas dzivnieku blivums taja. Veikta
analize nepasaka, vai stirnu skaits mazajos iecirknos ir novertets par augstu, vai
lielajos iecirknos par zemu. Tomér, zinot, ka stirnu apdzivota teritorija ir
salidzinosi neliela (aptuveni 150 ha (Danilkins, 1996)), var secinat, ka stirnu skaits
lielajos medibu iecirknos ir novertéts par zemu. To var izskaidrot ar pavirsi veikto
dzivnieku uzskaiti lielajos iecirknos, jo mednieki nav parak ieintereséti stirnu
mediSana.

Ar1 meza ciikam konstatSta biitiska sakariba starp iecirknu platibu un meza
ciiku blivumu. Pieaugot iecirkna platibai, samazinas dzivnieku blivums taja. Viens
no izskaidrojumiem $adai sakaribai ir tads, ka mazajos medibu iecirknos meza
cuku skaits, izmantojot intenstvu piebaroSanu, tiek uzturéts maksligi augsts. Lielos
medibu iecirknos (virs 10000 ha) uzturét augstu meza ciiku skaitu ar piebarosanas
palidzibu ir daudz grutak. Daudz vieglak tas ir izdarams mazajos medibu iecirknos
(Itdz 2500 ha). Otrs izskaidrojums ir tads, ka mazajos medibu iecirknos meza ciiku
uzskaites dati tiek maksligi palielinati, lai sanemtu lielaku nomediSanas atlauju
skaitu.

Zemkopibas ministrijas 2008. gada kartiba Nr.3 ”Medijamo dzivnieku
uzskaites un limit€to medijamo dzivnieku nomediSanas lielaka pielaujama apjoma
medibu platibas aprékinasanas metodika” ir bitiski ietekm&jusi alpu uzskaites
rezultatus, salidzinot ar 2006./07. gada sezonu, kad ari alpiem tika konstatéta
bitiska sakariba starp medibu iecirknu platibu un dzivnieku skaitu (3.3. tabula).

3.3. tabula / Table 3.3.
Uzskaites teritorijas ietekmes uz uzskaites rezultatiem korelacijas analizes
salidzinajums pa sugam 2006./07. un 2010./11. gada sezonas
Comparison of the correlation analysis of the impact of census territory on
census results by species in 2006/2007 and 2010/2011

Suga / Species Sezona / Season r* Sezona / Season r*
Alnis / Moose 2006./07. 0.203 | 2010./11. 0.062
Staltbriedis / Red deer | 2006./07. 0.197 | 2010./11. 0.130
Stirna / Roe deer 2006./07. 0.347 | 2010./11. 0.223
Meza cika / Wild boar | 2006./07. 0.095 | 2010./11. 0.224

* r — korelacijas koeficienta absoliita vértiba / absolute value of correlation coefficient

Neskatoties uz to, ka 2008. gada Zemkopibas ministrijas kartiba Nr. 3
paredz staltbriezu un meza ctku uzskaites organizeSanu lielakas platibas, uzskaites
rezultatu atkariba no iecirknu platibas $STm sugam joprojam ir biitiska. 2008. gada
ieviesta uzskaites kartiba nav biutiski ietekm&jusi briezu, stirnu un meza ciiku
uzskaites rezultatus. Korelacijas cieSums staltbrieziem un stirnam ir samazinajies,
bet meza cukam pieaudzis, tomér joprojam pastav biitiska sakariba starp uzskaites
platibas lielumu un dzivnieku skaitu.
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Lai mazinatu sakaribu starp iecirknu platibu un uzskaites rezultatiem,
turpmak lielaka uzmaniba javelta staltbriezu, stirnu un meza ctku uzskaite
pielietotajam metodem, kas uzlabotu uzskaites rezultatus un noverstu vienu un to
pasu dzivnieku atkartotu uzskaitiSanu.

Kruskal-Wallis tests ar Danna metodi

Lai noteiktu, vai uzskaites rezultati dazada licluma medibu iecirknos ir
atSkirigi, medibu iecirknu grupas sasvstarpgji tika salidzinatas, izmantojot Kruskal-
Wallis testu. Medibu iecirkni tika sadaliti sekojosas grupas: 1-500 ha,
500-1000 ha, 1000-2500 ha, 2500-5000 ha un 5000-30000 ha.

Alniem, salidzinot 2006./07. gada sezonu, kad uzskaites rezultati mazajos
iecirknos (lidz 1000 ha) bija biutiski atSkirigi no paréjam iecirknu grupam,
2010./11. gada uzskaites rezultatos atSkiribas starp platibu grupam vairs nav
biitiskas.

Staltbrieziem uzskaites rezultati mazajos iecirknos (Iidz 1000 ha) joprojam
butiski atSkiras no pargjiem medibu iecirkniem, bet 2006./07. gada bitiski atskiras
arT uzskaites rezultati 3. un 4.iecirknu grupas. Jauna uzskaites kartiba ir
samazinajusi iecirkna platibas ietekmi uz uzskaites rezultatiem, bet mazajos
iecirknos ta vél pilniba nav novérsta.

Stirnam 2006./07. gada uzskaites rezultati starp visam grupam, iznemot 2.
un 3. (platiba no 500 Iidz 2500 ha), bija butiski atSkirigi. Savukart, péc
2010./11. gada datiem, vienigi uzskaites rezultati 5. iecirknu grupa (virs 5000 ha)
butiski atSkiras no visam pargjam iecirknu grupam. Starp pargjam iecirknu grupam
bitiska atSkiriba vairs netiek novérota. Jauna uzskaites kartiba ir noversusi platibas
ietekmi uz iecirkniem, kas mazaki par 5000 ha.

Meza cukam 2006./07. gada uzskaites rezultati bija butiski atSkirigi starp
visam platibu grupam, izgemot 1. un 2. (no 1 Iidz 1000 ha). Savukart, p&c
2010./11. gada datiem, uzskaites rezultati 5. iecirknu grupa (virs 5000 ha) ir batiski
atSkirigi no visam parg€jam grupam, ka ari butiski atskiras uzskaites rezultati 1. un
4. iecirknu grupas.

3.3. Medibu ietekme uz parnadZu populacijam
3.3.1. Medibu ietekme uz parnadzu populaciju dzimuma un vecuma struktiiru

Analizgjot uzskaites datus, redzams, ka staltbriezu populacija visa analizes
perioda ir statistiski batisks matisu parsvars. Tevinu un matisu attieciba svarstas no
0,64 (2009./10. gada sezona) Iidz 0,70 (2006./07. gada sezona).

Staltbrieziem t€vinu un matisu attieciba pédgjo 10 gadu perioda ir stabila —
aptuveni 1:1,4—1:1,5. Sada populacijas dzimumu struktiira ir vélama tad, ja
mérkis ir panakt strauju populacijas skaita pieaugumu. Sobrid jacensas panakt
pakapenisku staltbriezu populacijas dzimuma attiecibu izlidzinasanos. Vietas, kur
staltbriezu skaitu vélams paliclinat, var saglabat nelielu matiSu parsvaru, bet vietas,
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kur staltbriezu blivums ir optimals vai parak liels, populacijas dzimumu struktiirai
bitu jabat 1:1 vai pat ar nelielu t€vinu parsvaru.

Laika posma no 2001. Iidz 2011. gadam uzskaititajiem alpiem, lidzigi ka
staltbrieziem, ir konstat€ts matiSu parsvars, kas visos gados ir biitisks. Tévinu
matisu attieciba svarstas no 0,72 (2010./11. un 2011./12. gada sezona) lidz 0,83
(2004./05. gada sezona). Atskiribai starp uzskaitito t€vinu un matiSu skaitu ir
tendence pieaugt. P&dgjos gados alpu populacija ir sasniegusi t€vinu/matisu
attiecibu 1:1,4. Sada attieciba Tslaicigi var nodrofinat straujaku populacijas
picaugumu, bet ilgtermina var veicinat parmeérigu alnu bullu nomediSanu, kas nav
velama. Ieteicams alnu populacijas dzimuma struktiru veidot ta, lai bullu/govju
attieciba butu 1:1. Ja konkreta teritorija konstatéti ievérojami alpu postijumi
mezsaimniecibai, vélams samazinat aJpu populacijas blivumu konkrétaja teritorija,
saglabajot dzimumu attiecibu 1:1.

Art stirnam, Iidzigi ka staltbrieziem un alpiem, analiz€taja laika perioda
visos gados ir konstatets biitisks matiSu parsvars. Teévinu/matisu indekss vari€ no
0,65 (2011./12. gada sezona) Iidz 0,78 (2005./06. gada sezona). Matisu skaita
parsvaram par tévigiem ir tendence pieaugt, un p&c 2011./12. gada uzskaites
datiem stirnu populacijas dzimumu attieciba ir 1:1,5.

Dzimumu skaitliskas attiecibas, kas izteiktas ar te€vinu/matiSu indeksu,
uzskaititajiem alpiem, staltbrieZiem un stirnam, paraditas 3.7. attgla.
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3.7. att. Tévinu/matiSu indeksa izmainas uzskaititajiem dzivniekiem.
Fig. 3.7. Changes in the male/female index for the counted animals.

Nomeditajiem staltbrieziem dzimumu attiecibas ir sabalansétas. Tas varétu
bt izskaidrojams ar to, ka, kaut arT matites ir uzskaititas vairak ka t€vini, mednieki
vairak ir ieintereséti medit staltbriezu bullus, lai ieglitu trofejas, bet matites tiek
saudzetas. Dzimumu attiecibas uzskaititajiem staltbrieziem, ka arT nomeditajiem
pieaugusajiem dzivniekiem un teliem, paraditas 3.8. attéla.
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Nomedito dzivnieku, kas jaunaki par gadu, grupa neatspogulojas populacijas
pieaugusas dalas dzimumu skaitliskas atskiribas. Sie dati neapstiprina hipotézi, ka
staltbriezu populacija mégina kompensét tévinu trikumu populacijas pieaugusaja
dala. Iesp&jams, ka staltbrieziem ka izteikti poligamai sugai, t&vinu trikums
populacija sak izpausties pie vel lielakas dzimumu skaitliskas atskirbas. Matisu
Ipatsvara pieaugumu nomeditajiem staltbrieziem, kas jaunaki par gadu,
2010./11. gada sezona var skaidrot ar Triversa-Villarda hipotézi, ka poligamam
sugam nelabvéligos apstaklos pastiprinati dzimst matites. 2009./10. un
2010./11. gada ziemas Latvija bija novérojama staltbriezu bojaeja. Matisu skaita
picaugums nomedito telu vidii varétu biit izskaidrojams ar populacijas reakciju uz
dzives apstaklu pasliktinaSanos un skaita samazinasanos.
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3.8. att. Tévinu/matiSu indeksa izmainas staltbrieZiem.
Fig 3.8. Changes in the male/female index for red deer.

Nomedito pieauguso alpu dzimumu skaitliska attieciba ir butiski atSkiriga
visos gados. Kopuma nomeditajiem alpiem ir izteikts teévinu parsvars. Tas
izskaidrojams ar to, ka mednieki saudzé alpu govis, kuras dod piecaugumu, bet
tevini tiek intensivi mediti. Lidz ar to ir izveidojusies situacija, ka kops
2008./09. gada sezonas no katriem 3 nomeditajiem pieauguSajiem alpiem 2 ir
tevini. Dzimumu attiecibas uzskaititajiem alpiem, ka arT nomeditajiem
pieaugusajiem alpniem un teliem, paraditas 3.9. attéla.
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3.9. att. Tevinu/matisu indeksa izmainas alpiem.
Fig. 3.9. Changes in the male/female index for moose.

Visa laika perioda no 2000./01. Iidz 2010./11. gada sezonai gan picaugu$o
alnu, gan alnu telu grupas lielakoties nomediti t&vini. ArT nomedito alnu telu grupa
ir tevinu skaitliskais parsvars, kas visos gados, izgpemot 2002./03. un
2010./11. gada sezonas, ir bijis butisks. Tevinu parsvars nomedito alpu telu grupa
varetu bit izskaidrojams ar to, ka populacija cenSas kompensét tevinu trikumu
pieaugusaja populacijas dala. Alpgu populacijas blivums Latvija ir ieverojami
mazaks par staltbriezu blivumu, tadel alpiem te€vinu trikums populacija ir vairak
jutams, un populacija reagg atrak neka staltbriezu populacija. Ja netiks samazinata
alpu bullu medibu intensitate, jau tuvakajos gados var tikt sagrauta alpu
populacijas dzimuma struktiira.

Nomeditajam pieaugus$ajam stirnam visa laika posma no 2000. Iidz
2011. gadam ir bitisks nomedito stirnu azu skaitliskais parsvars. Nomedito stirnu
kazléenu dzimumu skaitliska atSkiritba ir butiska visos gados, izpemot
2010./11. gada medibu sezonas. Savukart nomedito picauguso stirnu dzimumu
skaitliska attieciba ir butiski atSkiriga visos gados. Nomedito un uzskaitito stirnu
tevinu/matisu indeksa izmainas paraditas 3.10. attela.
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3.10. att. Tevinu/matiSu indeksa izmainas stirnam.
Fig. 3.10. Changes in the male/female index for roe deer.

Pieaugot stirnu skaitam, nomedito stirnu dzimuma struktira pamazam
izlidzinajas (laika posms no 2005./06. lidz 2009./10. gada medibu sezonai), tomer
pat stirnu skaita maksimuma, neskatoties uz matisu lielo skaitlisko parsvaru, tévini
tika nomediti vairak ka matites. P&c stirnu skaita samazinajuma 2009./10. un
2010./11. gada, stirnam nelabvéligo ziemu iespaida, mednieki, lai palielinatu stirnu
skaitu, ir atteikudies no stirnu kazu mediSanas, turpinot medit stirnu azus. Sada
selektiva — viena dzimuma dzivnieku — mediSana vél vairak palielinas stirnu kazu
skaitlisko parsvaru un var sagraut stirnu populacijas dzimuma struktiiru. Nomedito
stirnu kazlénu grupa tevinu parsvars laika posma no 2000. lidz 2011. gadam
pakapeniski samazinajas, bet 2010./11. gada sezona taja jau bija matiSu parsvars.
Tas atbilst Triversa-Villarda hipoteézei, ka sliktos apstaklos (kadi bija
2009./10. gada ziema) un pe&c populacijas skaita samazinajuma, lai nodroSinatu
populacijas skaitlisko atjaunosanos, vairak dzimst matites.

Veicot dzivnieku uzskaiti, meza ctikas pa dzimumiem netiek dalitas, tadge]
populacijas stavokla izmainas iesp&jams vértét, analiz€jot datus par nomeditajiem
dzivniekiem. Kop§ 2000. gada biutisks skaitlisks t€vinu parsvars ir gan
nomeditajiem pieaugusajiem dzivniekiem, gan arT meza ciku sivéniem
(3.11. attels), kas varétu bit izskaidrojams ar populacijas kompens€joSo
mehanismu, lai noveérstu tevinu iztrikumu populacijas picaugusaja dala.
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3.11. att. Tévinu/matiSu indeksa izmainas nomeditajam mezZa ciikam.
Fig. 3.11. Changes of the male/female index of the shot wild boar.

Nomeditajiem meza ctiku sivéniem teévinu/matisu indekss ir samazinajies no
1,63 (2000./01. gada sezona) lidz 1,33 (2009./10. gada sezona), tomér teévinu
skaitliskais parsvars joprojam ir statistiski butisks. Medniekiem turpmak biitu
jacensas izlidzinat nomedito pieauguso meza ciiku dzimumu attiecibas. Sada veida
iespgjams samazinat meza ciku skaitlisko pieaugumu, ka arT palielinat iesp€jas
ieglit augstvertigas meza ciiku trofejas.

Dzivnieku, kas jaunaki par gadu, Tpatsvara izmainas kop&ja nomediSanas
apjoma paraditas 3.12. attela.
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3.12. att. Dzivnieku, kas jaunaki par gadu, nomediSanas ipatsvara izmainas.
Fig. 3.12. Changes in the share of animals younger that one year in the number
of shot animals.
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Staltbrieziem, stirnam un alpiem, nomedito par gadu jaunako dzivnieku
Ipatsvaram ir tendence pieaugt. Savukart nomedito meza ctuku sivénu Ipatsvars p&c
maksimuma 2002./03. gada sezona, turpmakajos gados pakapeniski samazinas.

Staltbrieziem nomedito telu procents ir pieaudzis Iidz 32 % un 31 %
(2009./10. un 2010./11. gada sezonas). Optimalais nomedijamo telu procents, ja
populacijas dzimuma struktiira ir 1:1, ir 30-35 % (Wagenknecht, 1971; Skriba,
2011). Nemot veéra to, ka staltbriezu populacijas dzimuma struktiira péc uzskaites
datiem Latvija ir 1:1,5, tad liela vériba biitu japiever§ normalas (1:1) populacijas
dzimuma strukttiras atjaunoSanai. Vietas, kur staltbriezu blivums ir pietiekams,
nomedito telu Tpatsvars jasaglaba 30-35 % robezas, ipasu uzmanibu pieversot
tévinu Tpatsvara palielinaSanai populacijas pieaugusaja dala.

Alpiem nomedito telu procents ir pieaudzis lidz 40 % (2009./10. un
2010./11. gada sezonas). Sads nomedito telu Tpatsvars ir tuvs optimalajam un
tuvojas Somijas, Zviedrijas un Norvégijas pieredzei, kur alpu telu ipatsvars no
kopgja nomedito dzivnieku apjoma sastada 45-50 % (Bergstrom, 1992). Sobrid
nomedtto alnu te]u Tpatsvaru ir svarigi saglabat vismaz 40 % ltmeni.

Stirnam nomedito kazlénu 1patsvars 2009./10. gada sezona sasniedza 24 %.
P&éc 2009./10. gada bargas, stirnam nelabvéligas, ziemas, kad Latvija ievérojami
samazinajas stirnu skaits, stirnu kazlénu Ipatsvars kopg€ja stirnu nomediSanas
apjoma samazingjies lidz 21 % (2010./11. gada sezona). Turpmakajos gados
nomedito stirnu kazlenu ipatsvaru japalielina lidz 30 %.

Meza cuikam nomedito sivénu patsvars pieauga lidz 49 % 2002./03. gada
medibu sezona, bet pec tam pakapeniski samazinajas lidz 36 % 2010./11. gada
sezona. Meza ctikam optimalais sivénu Tpatsvars no kopga nomedito dzivnieku
skaita ir 50-60 % (Briedermann, 1986). Tadel medniekiem nakamajas medibu
sezonas japalielina nomedito sivénu Ipatsvars vismaz lidz 50 % no kopgja
nomedito meza ciiku skaita. Tapat liela uzmaniba japievers dzimumu strukttras
izlidzinasanai populacijas pieaugusaja dala.

3.3.2. Medibu ietekme uz parnadiu trofeju kvalitati

Staltbrieziem, laika posma no 2001. lidz 2010. gadam, iegiito un atbilstosi
medalai noveértéto trofeju skaits svarstas no 43 (2001. gada) lidz 143 (2008. gada).
Ar medalu novertéto trofeju skaits uz 100 nomeditajiem dzivniekiem staltbrieziem
varie no 1,46 (2001. gada) Iidz 3,32 (2007. gada). Alpiem atbilstoSi medalai
noverteto trofeju skaits svarstas no 7 (2001. un 2010. gada) Iidz 15 (2009. gada).
Pa vienai zelta medalai atbilstosai trofejai iegiits 2004., 2005. un 2008. gada. Ar
medalu novertéto trofeju skaits uz 100 nomeditajiem dzivniekiem alpiem vari€ no
0,24 (2010. gada) lidz 0,56 (2009. gada). Stirnam atbilsto§i medalai novertéto
trofeju skaits svarstas no 7 (2010. gada) lidz 145 (2007. gada). Visvairak zelta
medalai atbilstosu trofeju (34) iegiits 2008. gada, vismazak (1) — 2010. gada. Ar
medalu novérteto trofeju skaits uz 100 nomeditajiem dzivniekiem stirnam vari€ no
0,07 (2001. gada) Iidz 0,61 (2003. gada). Meza ciikam atbilstosi medalai noveértéto
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trofeju skaits svarstas no 27 (2010. gada) Iidz 77 (2007. gada). Visvairak zelta
medalai atbilstosu trofeju (27) iegtts 2004. gada, bet vismazak (6) — 2010. gada.
Ar medalu novértéto trofeju skaits uz 100 nomeditajiem dzivniekiem meza cikam
varié no 0,11 (2010. gada) 1idz 0,46 (2003. gada).

Lai varétu spriest par staltbriezu populacijas kvalitates izmainam, apkopoti
dati par trofejam, kuras laika posma no 1960. lidz 2012. gadam novertétas
atbilstosi zelta medalai. Kopuma $aja laika posma zelta medalai atbilstosu trofejas
vertgjumu (210 un vairak CIC punkti) sanémusas 273 trofejas. Sie dati paraditi
3.13. attela.

Konstatéts, ka Sobrid Latvija nav novérojama staltbriezu populacijas
kvalitates pasliktinasanas (skat. 3.13. att.). Salidzinot laika posma no 1960. Iidz
2011. gadam vertetas zelta medalai atbilstosas staltbriezu trofejas, redzams, ka to
vidgjais novertgjums un punktu izkliede ap vidgjo vertibu butiski nav mainijusies.
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3.13. att. Zelta medalai atbilstosas staltbriezu trofejas (n = 273).
Fig. 3.13. Red deer trophies qualifying for a gold medal (n = 273).

Linearas regresijas determinacijas koeficienta nieciga vértiba norada, ka
50 gadu laika vidgjais “’zelta” trofeju vert€jums samazinajies par mazak ka diviem
CIC punktiem jeb aptuveni 1 %, kas drizak ir rezultats tam, ka 1960. gados zinams
ieverojami mazaks skaits $adi noveértetu trofeju salidzinajuma ar turpmakajiem
gadiem.

Promocijas darba papildus analiz€ta arT medibu ietekme uz staltbriezu
trofeju kvalitati ta sauktaja vecaja un jaunaja staltbriezu populacijas dala. Lidz
1970. gadam staltbriezi savvala bija sastopami tikai Latvijas rietumu dala,
Kurzemé un Zemgal€. Sakot ar 1963. gadu, tika uzsakta staltbriezu areala
paplasinaSana un dzivnieku ieaudzE€Sana Jekabpils MRS, kam sekoja
Jaunjelgavas MRS, Koknese, Plavinas, Kalsnava, ka ari citas, kopuma 14 vietas.
No $Tm jaunajam staltbriezu izplatibas ierosmes vietam 11 atradas uz austrumiem
no Daugavas — Vidzeme un Latgalé. Pirmais briezu bullis jaunaja populacijas dala
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tika nomedits 1976. gada Jekabpils apkartnes mezos. 1990. gada §is populacijas
deva apméram 13 %, bet 2009. gada— jau 20 % no visa sezona nomedito
staltbriezu skaita (Skriba, 2011). Laika posma no 1960. Iidz 2010. gadam vecajas
populacijas ieglitas 214, bet jaunajas populacijas — 59 zelta medalai atbilstoSas
staltbriezu trofejas. Dati par zelta medalai atbilstosajam staltbriezu trofejam, kas
ieglitas vecajas un jaunajas populacijas, paraditi 3.14. attéla. Var secinat, ka
jaunajas populacijas iegiitajam trofejam nav novérojama kvalitates pasliktinasanas.
Savukart vecajas populacijas laika posma no 1960. lidz 2010. gadam vérojama
linearas regresijas determinacijas koeficienta izmainas par aptuveni 8 CIC
punktiem jeb 4 % (skat. 3.14. att.). Sadu trofeju kvalitates pasliktina$anos var
izskaidrot ar parak intensivu staltbriezu mediSanu, ka rezultata ir deforméta
populacijas dzimuma un vecuma struktiira. Sados gadijumos tikai retais staltbriezu
bullis sp&j sasniegt trofejas brieduma vecumu — 10-12 gadus.
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3.14. att. Zelta medalai atbilstosas staltbrieZu trofejas vecajas un jaunajas
populacijas.
Fig. 3.14. Red deer trophies qualifying for a gold medal in old and new
populations.

Lai arT staltbrieziem kopuma nav noveérojama trofeju kvalitates
pasliktinasanas, var secinat, ka tas ir noticis uz jauno populaciju rékina. Tiesi
jaunas populacijas, kuras sakotngji netika apmeditas, bet uzsakot medibas, tika
apsaimniekotas saudziga rezima, ir nodro$inajusas pietickamu skaitu augstvertigu
trofeju, kas ir lavis saglabat kopgjo kvalitates Iimeni.

Trofeju kvalitates analize lauj secinat, ka turpinoties parak intensivai
populacijas tevinu dalas ekspluatacijai, arT turpmak liela dala briezu bullu tiks
nomedita, nesasniedzot trofejas mérka vecumu, tas var novest pie situacijas, ka
riesta piedalas liels skaits nenobriedusu dzivnieku, kas, savukart, draud ar
populacijas degradaciju. Lai $adu situaciju nepielautu, tuvakajos gados jacensSas
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ierobezot kvalitativu vid€ja vecuma staltbriezu bullu mediSanu, laujot tiem sasniegt
trofejas mérka vecumu un palielinot konkurenci starp téviniem.

Alniem, no 1960. Iidz 2012. gadam, vertg§jumu 275 un vairak CIC punkti,
kas atbilst zelta un sudraba medalai, ir sanémusas 235 trofejas. Sie dati redzami
3.15. attéla. Konstatéts, ka novérojama alnu populacijas kvalitates pasliktinasanas
(skat. 3.15. att.). Alnu trofeju vidgjais noveértgjums un punktu izkliede ap vidgjo
veértibu ir pazeminajusies. 50 gadu laika vidgjais zelta un sudraba medalai
atbilstoso trofeju vert€jums samazinajies par nepilniem 10 CIC punktiem jeb
aptuveni 4 %. Tas liecina, ka vai nu ir pasliktinajusies populacijas kvalitate, ko
izraisijusi parak intensiva tévinu mediSana, vai arl populacijas picaugusaja dala
trukst tévinu, un intensivu medibu rezultata tikai retais alpu bullis sp&j sasniegt
trofejas mérka vecumu (8-10 gadus).
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3.15. att. Zelta un sudraba medalai atbilstosas alnu trofejas (n = 182).
Fig. 3.15. Moose trophies qualifying for a gold and a silver medal (n = 182).

Stirnam trofejas vertgjumu 130 un vairak CIC punkti, kas atbilst zelta
medalai, laika posma no 1960. Iidz 2012. gadam ir sanémusas 220 trofejas. Sie dati
redzami 3.16. attela.
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3.16. att. Zelta medalai atbilstosas stirnu trofejas (n = 220).
Fig. 3.16. Roe deer trophies qualifying for a gold medal (n = 220).

3.16. attela dati liecina, ka Latvija nav noverojama stirnu populacijas
kvalitates pasliktinasanas. Trofeju vidgjais novertg§jums un punktu izkliede ap
vidgjo vertibu ir saglabajusies nemainiga. 50 gadu laika vidgjais zelta medalai
atbilstoso trofeju vertgjums tikpat ka nav mainijies. Tas liecina, ka parak intensiva
tevinu mediSana, kas novérojama p&dgjo piecu gadu laika un ir deformgjusi
populacijas dzimuma strukttiru, populacijas kvalitati pagaidam nav pasliktinajusi.

Meza ciikam zelta medalas vértgjumu (120 un vairak CIC punkti) laika
posma no 1960. lidz 2012. gadam ir san@musi 571 trofeja. Sie dati redzami
3.17. attela. Nav noveérojama meza ciiku populacijas kvalitates pasliktinasanas.
Vidgjais trofejas novertejums un punktu izkliede ap vidgjo vertibu ir saglabajusies
gandriz nemainiga. 50 gadu laika vidgjais zelta medalai atbilstoSo trofeju vertejums
samazinajies par aptuveni 1 CIC punktu jeb 0,3 %. Tas liecina, ka parak intensiva
tevinu mediSana populacijas kvalitati pagaidam nav pasliktinajusi.
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3.17. att. Zelta medalai atbilsto$as mezZa ciiku trofejas (n = 580).
Fig. 3.17. Wild boar trophies qualifying for a gold medal (n = 580).

3.4. ParnadZu populdciju apsaimniekoSanas principu izstrade

Parnadzu populaciju apsaimniekoS$anai jabiit vérstai nevis uz dzivnieku
skaita palielinaSanu vai maksimala produkcijas apjoma ieguvi, bet uz lidzsvarotu
attistibu, kura tiktu ievérotas gan medibu saimniecibas un citu saimniecibas nozaru
intereses, gan ar1 vides aizsardzibas prasibas. Populaciju apsaimniekoSanai
jabalstas uz iepriekS izstradatu, ar dazadam intereSu grupam saskanotu,
apsaimniekoSanas politiku, kura jabuit definétiem meérkiem un no tiem izrietosam
apsaimniekoSanas darbibam. Apsaimnieko$anas mérki un darbibas nav konstantas,
jo tas nemitigi ietekmé dazadas, ar medibam saistitas, intereSu grupas (mednieki,
zemes Tpasnieki, lauksaimnieki, mezsaimnieki, dabas aizsardzibas organizacijas
u.c.). Populaciju apsaimnieko$anas darbibam jaspgj reagét ari uz dazadiem riskiem,
piem&ram, dzivnieku nodarito postijumu apjoma pieaugumu citam saimniecibas
nozarém, slimibam vai bargam ziemam, kuras izraisa dzivnieku kriSanu.
Apsaimniekos$anas sistémai jabit pietickami elastigai un spgjigai pielagoties
konkrétiem apstakliem un populdciju apsaimniekosanas mérkiem. Sads
apsaimniekosanas modelis, ko literatira dévé par pielagoties sp&jigu
apsaimniekoSanu vai parvaldibu (adaptive management), tiek uzskatits par
vispiemérotako parnadzu populaciju apsaimnieko$ana (Putman et al., 2011). Viens
no galvenajiem un tuvakaja laika veicamajiem uzdevumiem Latvijas medibu
saimnieciba biitu parnadzu populaciju apsaimnieko$anas politikas un uz to balstitu
apsaimnieko$anas mérku izstrade. Sadas politikas izstrade jaiesaista visas galvenas,
ar medibu saimniecibu saistitas, intereSu grupas — mednieki, zemes ipasnieki un
apsaimniekotdji, ka arT dabas aizsardzibas organizacijas. Savukart, no populaciju
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apsaimniekoSanas meérkiem izrietoSajam parnadzu populacijas apsaimniekoSanas

darbibam, jabiit balstitam uz zinasanam par sistému, kas ieglitas monitoringa vai

pétjjumu rezultata.

Lai noveérstu darba izstrades laika konstatetos trikumus, nepiecieSams
izveidot alternativu sistému pasreiz€jai oficialajai VMD dzivnieku uzskaites
sistémai. Lai ilgtsp&jigi apsaimniekotu parnadzu populacijas, valsti ir nepiecieSama
divu Iimenu informacija par populacijam:

1) lokala limena informacija (dzivnieku skaits, blivums, populacijas dzimuma-
vecuma struktlira, informacija par nomeditajiem dzivniekiem, postijumu
apjoms citam saimniecibas nozarém, dzivnieku ietekme uz vidi), kas
nepiecieSama, lai pienemtu 1@mumus par apsaimniekosanas darbibam;

2) wvalsts ltmepa vai méroga informacija par populaciju dinamiku, attistibas
tendencém, sugu sastopamibu, ka ar1 dati par nomeditajiem dzivniekiem.

Promocijas darba autora izstradata optimala parnadzu populaciju stavokla
novertéSanas sist€mas shéma paradita 3.18. attela.

Informacija par populacijas attistibas
tendenc&@m valsts méroga
Population trends in state level

f

Informacijas apkoposana un logiska kontrole
Collection and control of information

I

Informacija par nomeditajiem Neatkarigs populacijas stavokla monitorings Izmainas sugu sastopamiba
dzivniekiem / Hunting bag statistics Independent monitoring of game species Changes in game abundance

S e

Parnadzu populacijas
Ungulate populations

L T~

Informacija par nomeditajiem Ietekmes uz baribas bazi novertejums ‘ Postijumi ‘ ‘ Mednieku veiktas dzivnieku uzskaites

dzivniekiem / Hunting bag statistics Surveys of browsing pressure Damage Census of animals made by hunters

\/

Informacijas apkopo3ana un logiska kontrole
Collection and control of information

l

Lokalie lemumi par populacijas
apsaimnieko3anu / Local decisions about
population management

3.18. att. Populaciju stavokla novertéSanas sistemas organizacijas shema.
Fig. 3.18. Organisation scheme of the system for assessing the situation of
Ppopulations.

Valsts méroga, lai varétu sekot lidzi parnadzu populaciju stavoklim un
attistibas tendenceém, nepieciesami sekojosi dati:

34



e maksimali preciza informacija par nomeditajiem dzivniekiem (skaits,
dzimums, iesp&jami precizs vecums);

e informacija par sugas klatbiitni jeb sastopamibu Latvijas teritorija;

e neatkarigas pe@tniecibas iestades veikts parnadzu populaciju stavokla
monitorings izvélétos parauglaukumos.

Viens no  butiskdkajiem  instrumentiem  parnadzu  populaciju
apsaimnieko$ana ir pareizas populacijas dzimuma-vecuma struktiiras izveide.
Parnadzu populaciju izmanto$anas intensitates palielina$ana var nedot gaiditos
rezultatus, ja nav nemta véra populacijas dzimuma struktiira. Janem véra, ka
populacijas reproduktivos raditajus liela méra ietekmé populacija esoSo matisu
skaits. Tadgl, planojot medibu intensitati, ir jabut informacijai par populacijas
struktiru. Butisks raditajs ir ne tikai teévinu-matiSu attieciba, bet arl jauno
dzivnieku Tpatsvars populacija, jo lielakos postijumus lauksaimniecibai un
mezsaimniecibai nodara tie$i matites ar jaunajiem dzivniekiem.

4. Galvenie secinajumi un promocijas darba rezultatu
praktiskais pielietojums

Galvenie secinajumi

1. Kopgjais medibu saimniecibas devums (produkti + pakalpojumi) Latvijas
tautsaimnieciba 2009./10. gada sezona ir 22,52 milj. LVL. Parnadzi ir
ekonomiski nozimigakas medijamas sugas. Medibu produkcijas, kas iegiita no
parnadzu sugam, devums Latvijas tautsaimniecibai monetara izteiksmé ir
3,4 miljoni latu jeb 92 % no kop&ja medibu produkcijas devuma. Medijuma
gala, kas iegiita no parnadzu sugam, ir 2,6 tikst. tonnu gada jeb 94 % no kopgja
medijuma galas apjoma.

2. Medibas reglamentgjosie normativie akti paredz pasakumu kompleksu, ka
planot parnadzu populaciju izmantoSanas apjomu, tomer realaja dzive ta balstas
faktiski vienigi uz dzivnieku uzskaites datiem. Planojot parnadzu populaciju
izmantoSanu, netiek nemti veéra dati par dzivnieku skaita atbilsttbu vides
ietilpibai, postfjumiem citam saimniecibas nozarém, ka arT populacijas
dzimuma-vecuma strukttru.

3. Parnadzu nodarTtais bojajumu apjoms skuju kokiem 2010. un 2011. gados varié
no 5,4 lidz 24 %. Konstateta vidgji cieSa saistiba (r=0,4159) starp svaigo
postijumu apjomu skuju koku jaunaudzes un uzskaitito parnadzu ekskrementu
kaudziSu skaitu. Postfjumi lauksaimniecibai $aja laika perioda vari€ no 0 % lidz
20 %. 36 % jeb 174 no apsekotajam lauksaimniecibas kultiram postijumi
netika konstatéti. Neviena gadijuma parnadzu nodarito postijumu apjoms
lauksaimniecibas s€jumiem un stadijumiem neparsniedza 20 %. Parnadzu
nodarttie postijumi mezsaimniecibai un lauksaimniecibai ir butisks faktors, kas
janem vera, planojot parnadzu populaciju apsaimniekosanu.

4. Uzskaites teritorijas lielumam ir bitiska ietekme uz parnadzu uzskaites
rezultatiem. Nemot v&ra izmantoto uzskaites metozu neprecizitati, ka arl
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uzskaites procesa pielautas kludas, no oficialajiem uzskaites rezultatiem nav
iesp&jams iegit ticamus datus par parnadzu skaitu Latvija.

Laika perioda no 2000. Iidz 2011. gadam visam parnadzu sugam konstateta
parak intensiva populaciju viriskas dalas ekspluatacija, ka rezultata populacijas
izveidojies statistiski batisks matiSu skaitliskais parsvars. Alpiem, stirnam un
meza clikdm nomeditajiem dzivniekiem, kas jaunaki par gadu, konstatéts
biitisks tévinu parsvars, kas izskaidrojams ar populacijas atbildes reakciju, lai
kompensétu tevinu iztrikumu populacijas picaugusaja dala. Nepareizas medibu
prakses rezultata populacijas izveidojies parak liels jauno dzivnieku skaits, kas
nav velams, jo jaunie dzivnieki nodara pastiprinatus postijumus
lauksaimniecibai un mezsaimniecibai, ka ar1, piedaloties reprodukcijas procesa,
var pasliktinat populaciju kvalitati. Svarigakais, tuvakaja laika veicamais
uzdevums, parnadzu populaciju apsaimniekoSana ir optimalas populaciju
dzimuma un vecuma struktiiras atjaunoSana, samazinot mati§u parsvaru un
jauno dzivnieku Tpatsvaru populacijas.

Laika posma no 2000. lidz 2010. gadam, medalai atbilstoSo staltbriezu trofeju
skaits uz 100 nomedttajiem dzivniekiem bija 1,46 Iidz 3,32, kas ir mazak neka
iepriek$€jos pétijumos konstatétais (3,2-9,3 %). Medalai atbilstoSo alpu trofeju
skaits uz 100 dzivniekiem vari€ no 0,24 Iidz 0,56. Stirnam medalai atbilstoSo
trofeju skaits uz 100 dzivniekiem bija no 0,07 Iidz 0,61. Stirnam un alpiem
medalai atbilstoso trofeju skaits neatskiras no ieprieksgjos pétijumos konstatéta.
Medibas nav negativi ietekm&jusas stirnu un meza ciiku trofeju kvalitati. No
cetram parnadzu sugam, trofeju kvalitates samazinajums novérojams alniem,
kuriem zelta un sudraba medalai atbilstoso trofeju vidgja vertiba no 1960. lidz
2010. gadam kritusies par 10 CIC punktiem jeb 3,3 %. Staltbrieziem trofeju
kvalitate ir saglabajusies pateicoties jaunajam populacijam. Staltbriezu
populacijas Kurzemes un Zemgales dalai novérojama kvalitates pazeminasanas
par 8 CIC punktiem jeb 4 %.

Lai sabalansétu dazadas sabiedribas intereses, parnadzu populaciju
apsaimniekoSana janem v&ra gan ekologiskos, gan sociali ekonomiskos
populaciju apsaimniekos$anas aspektus un japaredz apsaimnieko$anas sist€émas
izmainas atkariba no apsaimnieko$anas politikas un mérku izmainam. Parnadzu
apsaimniekoSanas planoSanai nepiecieSamas informacijas ieguve turpmak
organiz€jama divos Ilimenos: (1)informacija, kas nepiecieSama lokalo
populacijas apsaimniekos$anas 1émumu pienemsana; (2) zinasanas par parnadzu
populaciju attistibas tendencém Latvija.

Rekomendacijas

1.

Lai izlidzinatu parnadzu populaciju dzimumu skaitliskas attiecibas, samazinatu
postijumu risku lauksaimniecibai un mezsaimniecibai, palielinatu ieglistamo
medibu trofeju skaitu un kvalitati, ka ar samazinatu jauno dzivnieku Ipatsvaru
populacijas, turpmakajos gados japalielina visu parnadzu sugu matisu un
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dzivnieku, kas jaunaki par gadu, mediSanas intensitati, saudzgjot vidgja vecuma
tevinus ar labam kvalitativajam Tpasibam.

Pienemot 1@€mumus par parnadzu populaciju apsaimniekosanu lokala (medibu
iecirknis, dzivnieku uzskaites teritoriala vieniba) limeni, janem veéra dati par
iepriek$€ja sezona nomeditajiem un boja gajuSajiem dzivniekiem, parnadzu
postljumiem citam saimniecibas nozarém, ietekmi uz dabigo baribas bazi un
dzivnieku uzskaites rezultati, ja tie iegiiti atbilsto$i noteiktajai metodikai.
Parnadzu uzskaite, izmantojot precizas dzivnieku uzskaites metodes, ir dargs
process, kura rezultata iegitie dati nav ticami un salidzinami ar pasakuma
izmaksam. Valsts limeni apkopojama iesp&jami preciza informacija par
nomeditajiem un boja gajusiem dzivniekiem, ka arT organizgjams parnadzu
populaciju stavokla monitorings, kas lauj izdarit secindjumus par populaciju
attistibas tendencém.

Promocijas darba praktiskais pielietojums

1.

Uz promocijas darba rezultatu pamata tika izstradata un pienemta Zemkopibas
ministrijas 23.01.2008. izdota Kartiba Nr. 3 ”"Medijamo dzivnieku uzskaites un
limitéto medijamo dzivnieku nomediSanas lielaka pielaujama apjoma medibu
platibas aprékinasanas metodika”, kas nosaka parnadzu uzskaites teritorialo
vienibu izveidoSanu.

Promocijas darba rezultati izmantoti LR Zemkopibas ministrijas projekta
“Integréto vides meza ekonomisko kontu izstrade Latvija” realizacija.

Uz darba izpildes laika apkopotas informacijas un analiz€to datu pamata
izveidota seminara programma medniekiem “Parnadzu  populaciju
apsaimniekoSanas un selektivas mediSanas principi”. Lidz $§im notikusi vairak
ka 25 seminari, kurus noklausijusies vairak ka 800 dalibnieku. Seminaru cikls
turpinas visa Latvija.

Latvija, promocijas darba autora vadiba vai ar vina Ilidzdalibu, notikuSas
3 Nacionalas medibu trofeju izstades un vairak ka 35 regionalas medibu trofeju
izstades. ST darba rezultata izveidota elektroniska medibu trofeju datu baze,
kura kop$§ 2004. gada tiek registrétas visas novertetas trofejas un to vertésanas
dati. Lidz $im bridim datu bazé registrétas vairak ka 6000 Latvijas medibu
trofejas.

Promocijas darba izstrades gaita iegltie rezultati devusi iesp&u parstavet
Latvijas valsti nozimigos, ar medibu saimniecibu saistitos, starptautiskos
politiskos un zinatniskos pasakumos, zinojot par medibu saimniecibas stavokli
un attistibu Latvija.

Darba rezultati izmantoti, organiz&jot un nodroSinot Valsts meza dienesta
darbinieku apmacibu medijamo dzivnieku uzskaites un nomediSanas apjoma
planosanas jautajumos, kas notika 2008. un 2009. gada, sadarbiba ar LLU MF
Meza talakizglitibas centru.
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1. General description
1.1. Topicality of the subject

In Latvia, there are four ungulate game species: red deer (Cervus elaphus
Linnaeus, 1758), moose (Alces alces Linnaeus, 1758), roe deer (Capreolus
capreolus Linnaeus, 1758) and wild boar (Sus scrofa Linnaeus, 1758). In economic
terms, ungulates represent the most important part of game fauna in Latvia
(Taurins, 1982). Over the past 20 years, the quantity of ungulate populations has
changed notably: after a rapid decrease during the 90-ties of the previous century
the number of ungulates has again increased significantly. If the number of
ungulates decreases notably, the advantages of game management as a means for
utilising natural resources may be wasted. The financial contribution of game
management to the Latvian economy exceeds LVL 20 million a year (Baumanis
etal., 2011), of which about 80 % results from the hunting of ungulates. At the
same time, an increase in ungulate populations is likely to cause more damage to
other branches of economy. To strike the right balance among various interests,
minimise the damage by ungulates to other branches of economy, obtain quality
game products and ensure a number of hunting-related services in respect of
ungulates, it is necessary to make an objective assessment of the situation of
ungulate populations and plan their management.

Currently, planning the management of ungulate populations in Latvia is
based on the data of animal census while leaving out other important factors, such
as gender and age profile of the population, compliance of animal density with the
territorial capacity, the scope of damage to other branches of economy. As a result,
the number of animals fluctuates rapidly. As well, the situation of ungulate
populations has not been assessed since the 80-ties of the previous century. Lack of
objective information about the situation of ungulate populations hinders taking
justified decisions for their management.

Internationally there are various principles for managing ungulate
populations based on both the ecology of populations and socio-economic aspects.
The most frequently used principles or models embrace both ecological and socio-
economic factors. There should also be certain flexibility to change management
activities depending on changes in either the situation of the population or other
factors. An adaptive form of management with multiple objectives, based on
economic considerations and respecting the interests of various groups (farmers,
foresters, nature protection a.0.) is the most suitable also for Latvia.

In Latvia, similar research was initiated in the 40-ties of the 20th century by
prof. A. Kalnins. Later, in the 70 and 80-ties, research was carried out by
J. Ziedins, A. Prieditis, A. Avotins, A. Silins, V. Gaross. These issues have also
been investigated by scientists of other countries (L. Briedermann,
E. Wagenknecht, A. Danilkin, R. Putman, M. Apollonio, R. Andersen, L. Boitani
and others). This is the first research of the kind after the restoration of
independence of Latvia. As part of the paper, cull data and data on officially
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assessed trophies in Latvia during the past 60 years have been collected and
analysed for the first time.

1.2. Research aim
The aim of this paper is to analyse the situation of ungulate populations and
adapt the principles for managing populations to Latvian conditions by giving due
regard to ecological and socio-economic aspects of populations.

1.3. Research objectives
1. Analyse the importance of game management:
e survey the organisational principles of game management in Latvia;
e assess the contribution of game management to the Latvian economy as
well as the damage by ungulates to forestry and agriculture.

2. Analyse the system for assessing the situation of ungulate populations.

Determine the effect of hunting on ungulate populations.

4. Suggest modifications to the management principles of ungulate populations
in view of Latvian conditions; they include proposals for determining the
number of animals, planning hunting intensities and achieving optimum
gender and age profile of populations.

(08

1.4. Suggested scientific theses

1. Census of game animals fails to provide objective information about the
number of animals in Latvia. Census data is affected by the area of census
territory as well as census methods and quality of work. This paper suggests a
new system for determining the number of ungulates whereby the errors made
by the previous system would be eliminated.

2. Hunting may affect the structure of ungulate populations and this is an
important factor to consider when planning the management of any given
population. Hunting trophies may serve as population quality indicators.
Analysis of the quality of hunting trophies in the long run can help assess the
impact of hunting on the quality of ungulate populations.

3. In Latvia, the management of ungulate populations should follow an adaptive
model that is based on ecological and socio-economic aspects of populations
and can respond to changes in either the situation of the population or other
factors.

1.5. Structure and coverage of the thesis
The layout of this PhD Paper is subject to the above mentioned tasks of the
Paper. Chapter 1 presents a survey of literature and previous research findings in
respect of the organisational principles of game management and its contribution to
the economy, damage to forestry and agriculture as well as assessment of the
situation of populations. Chapter 2 describes the methodology and materials used
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for developing the paper. In Chapter 3, there are six dedicated sections presenting
the analysis of the contribution of ungulate populations to the economy, damage by
ungulates to forestry and agriculture, census methods used in Latvia and impact of
the territorial organisation of game management on the assessment of the number
of ungulates, the impact of hunting on the gender and age structure of ungulate
populations as well as on the quality of hunting trophies, and also principles for
managing ungulate populations in Latvia in future.

The paper consists of 120 pages. Information is presented in 25 tables,
52 charts and 2 annexes, 108 references were used to source information. The final
part of the paper presents 8 key conclusions and 3 recommendations as well as the
practical application of the paper findings.

2. Materials and methodology used for the research
2.1. Importance of game management
2.1.1. Contribution of game management to the Latvian economy

To attain the aim of the research, the following key tasks were set:
(1) compile the list of hunting-related products and services; (2) determine the
physical and monetary volume of hunting-related products and services in
2009/2010 hunting season by distinguishing the volume and value of the products
transferred for trading and used for personal consumption; (3)assess the
contribution of game management to the Latvian economy in 2009/2010 hunting
season.

The list of hunting-related products relies on non-pulp product categories as
defined in guidelines SOEF2011 for the preparation of the report State of European
Forests. The list of game species is derived from the currently valid Cabinet of
Ministers” Regulation No 760 on Hunting Regulations of 23 December 2003. The
list of hunting-related services includes the regulatory payments due from hunters
and services that are necessary for ensuring the hunting process. Information
sources include authorities responsible under legislation for collecting information
about hunting-related products and services, companies engaged in buying and
processing of hunting-related products and providing related services, as well as
hunters and bodies thereof. To obtain general information about types and volumes
of hunting-related products and services, an anonymous questionnaire of hunting
clubs and hunters was carried out.

The geographic coverage of the questionnaire covered the whole territory of
Latvia. The sample group consisted of 350 hunters. The sampling method was
based on stratified random selection. 284 valid questionnaires have been filled out
and returned. It is assumed that the sample group is random and represents the
general group (21,469 hunters). Taking into account the size of the sample group
and the relevant assumptions, the survey error rate is #2.5 %, with 95 %
probability. In the questionnaire of hunting clubs, the sampling set was 100 hunting
clubs (out of the general set of 1,000 hunting clubs, a representative sample). The
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selection method was random sampling. Overall, 84 valid completed forms were
received. At the given selection range, the survey error rate is £5.1 % with 95 %
probability.

The number of shot animals in 2009/2010 is the official statistical data of
the State Forest Service. To determine the physical volume of shot animals in tons
for each species used for food consumption, the data available in literature was
used, i.e., the average weight of an animal of each species (in kg) (Silins, 1984). To
determine the volume of game meat transferred to the market and used for personal
consumption, market data about the sold game meat was used, whereas data about
the species profile of the game meat sold in the market was obtained in the
questionnaire of hunting clubs.

The number of furs and trophies of the total number of shot animals was
assessed by game management experts. Data about sold furs was obtained from the
questionnaire of hunters, and data about trophies was obtained from catalogues of
hunting trophy exhibitions. For the purposes of this assessment, a trophy is
regarded as such provided that it qualifies for a medal in the system of the
International Council for Game and Wildlife Conservation (C.I.C.) (Varicak,
2000).

2.1.2. Damage by ungulates to forestry and agriculture

To assess the scope of damage by ungulates, the territory of Latvia was
divided into squares of 10 X 10 km; out of the total number of squares, 30 squares
were selected using random number approach (Fowler et al., 2006), their total area
covering 5 % of the entire territory of Latvia (Fig. 2.1).

Within each square, after the melting of snow in spring but before ground
vegetation breaking into leaf, 30 artificially or naturally renewed young conifer
stands (of pine and fir trees) were inspected (Fig. 2.2). Within each young conifer
stand, on cross-cutting routes 200 young trees were inspected. Depending on the
degree of damage, trees were divided into the following groups: not damaged,
recently damaged, previously damaged. Young trees with their tops bitten off
(reproduction possible) or with more than 25 % of their side branches bitten off as
well as dead trees (their tops being broken or bitten off repeatedly, reproduction
impossible) were considered as damaged. As well, bark damages by ungulates
were inspected on young trees. Young trees with bark damage in excess of !5 of
their trunk diameter were considered as damaged. To determine the frequency
index of animals of the deer family in these stands, the pellet groups by animals of
the deer family were counted within 10 ribbon-like sampling plots (with an area of
50 x 2 =100 m?) located evenly throughout the stand. During the counting, the
exact species of animals was established and pellet groups were noted. In view of
the fact that the average daily rate of leaving pellets is more frequent for moose
than for red deer or roe deer (Gaross et al., 1979), the instances of moose pellets
were multiplied with a ratio of 0.8. To establish damage by ungulate species, in
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each square the frequency rate of animals of the deer family was calculated by
reference to the instances of pellets. The share of damaged and recently damaged
young trees in each stand and each square of 10 x 10 km was calculated.

In summer, to establish the scope of damage by ungulates, 30 farm crops for
which damage could be detected (cereals, potatoes, corn) were inspected within the
same squares. In 15 circular sampling plots (with an area of 100 m?) distributed
evenly across each field, the share of damage was determined (with 5 % accuracy).
After that the average rate (intensity) of damage was calculated for each field (with
5 % accuracy).

2.2. Situation assessment of ungulate populations
2.2.1. Analysis of ungulate census in Latvia

To establish the methods used for the census of ungulates in Latvia, the
official census data of the State Forest Service for 2010 was analysed. In each of
the 10 regional forest districts of the State Forest Service, one forest district was
selected at random and all census material for 2010 in respect of ungulates was
collected in respect of that district (Fig. 2.3). Information in respect of the census
of ungulates was entered electronically in MS Excel table. Data was grouped by
forest district, census types used and persons taking the census.

2.2.2. Impact of the territorial organisation of game management on the assessed
number of ungulates

The paper assesses the impact of game animal census, as set out by the
Ministry of Agriculture (Regulation No. 3 of 23 January 2008), on the results of
ungulates census within hunting districts. Data about 2010/2011 was collected and
analysed by hunting district and by results of ungulates census by State Forest
Service therein to establish whether there is a link between the area of a hunting
district and the density of ungulates therein and whether the new census procedure
affects census results in comparison with the previous census procedure in effect
until 2007/2008 hunting season.

Animal density in hunting districts was compared with the total area of
hunting districts. Density of moose, red deer and wild boar was calculated on the
basis of forest land in any given hunting district, whereas density of roe deer was
calculated on the basis of the area of the hunting district.

To determine the area of a hunting district in which the above mentioned
link no longer notably affects census results, all data was arranged in five groups:
(1) hunting districts with an area below 500 ha; (2) area within 500-1000 ha;
(3) area within 1000-2500 ha; (4) area within 2500-5000 ha; (5) area exceeding
5000 ha. The relevance of the relation was determined by using Spearman’s rank
correlation coefficient (Arhipova et al., 2003; Fowler et al,, 1998). Value ranks
were established by using Kruskal-Wallis test with Dunn’s method (Fowler et al.,
1998) by using software “Sigma Stat 3.0”.
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In view of the uneven distribution of red deer population, an additional
analysis was carried out in respect of sampling units of red deer census; it included
territories with an even distribution of red deer. Even if both unit groups were
inspected, conclusions were made only about those sampling data that
corresponded to an even distribution of the population in the country.

2.3. Impact of hunting on ungulate populations

2.3.1. Impact of hunting on the sex and age structure of ungulate
populations

To assess the impact of hunting on the sex and age structure of ungulate
populations, census data and sex-age structure of shot ungulates were analysed for
the period 2000-2012. Sex structure of moose, red deer and roe deer was derived
from the census data of State Forest Service. Data on the sex and age of shot
ungulates was derived from the hunting permits completed by hunters. All shot
ungulates were grouped by species and by sex. To avoid any possible mistakes
made by hunters when determining the age of adult animals, for the purposes of
this research age groups “young”, “middle age” and “old” were joint in a single
group “adult”. For animals younger than one year and for adult animals the total
number of shot animals was calculated along with the percentage of animals
younger than one year in the total. Quantitative relation of genders was expressed
with a male/female index that was derived by dividing the number of male animals
with the number of female animals. To determine whether the number of male and
female animals differs notably, %> method with Yates’ correction was used (Fowler
etal., 1998).

2.3.2. Impact of hunting on the quality of trophies

Data about the number of trophies qualifying for a medal by year was
collected from catalogues of hunting trophy exhibitions that had been prepared for
the following events: in Budapest in 1971, in Riga in 1975, in Vilnius in 1978, in
Tallinn in 1980; in Plovdiv (Expo) in 1981, in Riga in 1984, in Moscow in 1985, in
Vilnius in 1989, in Riga in 1997, in Latvia in 1999, in Kaunas in 2000, in Latvia in
2005, in Riga in 2009 and in Latvia in 2010. As of 2000, the measured trophies
have been registered with an electronic database of hunting trophies in Latvia
established by the author of this paper. When compiling information, data about
red deer, moose, roe deer and wild boar trophies that qualify for a medal was
entered electronically in MS Excel format. For the period 2001-2010, the
occurrence of a trophy qualifying for a medal per 100 shot animals was calculated.

To establish the impact of hunting on the quality of ungulate populations,
data about the number of red deer, roe deer and wild boar trophies qualifying for a
gold medal and moose trophies qualifying for a silver and a gold medal was
calculated for the period 1960-2010. For each trophy the scoring in CIC points was
noted along with the year of obtaining the trophy. Red deer trophies qualifying for
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a gold medal were additionally scored for the so-called old populations that include
regional forest districts of Ziemelkurzeme, Dienvidkurzeme and Zemgale and new
populations that include territories to which red deer had been moved as of mid
1960-ties.

3. Results and discussions
3.1. Importance of game management
3.1.1. Contribution of game management to the Latvian economy

In this paper, the list of game products in Latvia was compiled. In Latvia,
there are the following categories of game products:

1) game animals; 2) meat of game animals; 3) hides, furs, trophies.

The product “game animal” includes also other products: meat of game
animals, furs, skins and trophies and provision of many hunting-related services.
For this reason, it was assessed only quantitatively because correct calculation to
establish the monetary value of this category is not possible. Contribution to
national economy may be assessed only by reference to the number of shot
animals; therefore, this assessment relies on the number of shot animals. In
2009/2010, 2,656 moose, 5,226 red deer, 30,619 roe deer and 30,201 wild boars
were shot in Latvia.

The volume of game meat in 2009/2010 and its monetary value are shown in
Table 3.1.

In Latvia, it is not possible to establish separate value for hunting trophies
because hunting is arranged as a free time activity or to regulate the number of
animals or obtain game meat. Hunting trophies is only a by-product, an element of
hunting culture and tradition. For this reason, hunting trophies are assessed
quantitatively in this research whereas contribution of trophies to the Latvian
economy is assessed together with hunting services.

In 2009/2010 hunting season, total contribution of game products to the
Latvian economy in monetary terms was LVL 3.67 million. Of that amount, game
products from ungulates were LVL 3.37 million or 92 % of total game products.
Game meat from ungulate species totalled 2,624.30 t or 94 % of total game meat in
2009/2010 hunting season. These facts suggest that ungulates are the main game
species in Latvia that contribute with the largest volume of game products and
ensure the largest contribution to the Latvian economy in monetary terms.

During the development of this paper, the list of hunting-related services
was compiled, the physical volume of these services and their monetary value
determined.

In 2009/2010 hunting season, the contribution of hunting-related services to
the Latvian economy totalled LVL 18.86 million. Part of that amount was direct
hunting-related costs, whereas part of services (transport costs, buying hunting
equipment) were indirect costs and statistically related to other branches of
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economy. However, it is essential to take account of these costs to assess total
contribution of game management to the economy.

Gains from issuing hunting permits (LVL 119.6 thousand) and costs related
to artificial feeding of animals (LVL 1.38 million) relate only to ungulate species.
Items like repairing damage (LVL 524.7 thousand) and establishing hunting
infrastructure (LVL 47 thousand) related predominantly to ungulates but partly
also to other species, e.g., destroying of beaver dams. Since other hunting-related
services relate to all game species, it is not possible to assess separately the volume
of services in respect of ungulates only. However, ungulates are undoubtedly the
most important game species and of most interest to hunters; therefore, the
possibility to hunt ungulates is the factor that drives total contribution of game
management to the Latvian economy. At the same time, it must be stressed that
ungulates make most damage to agriculture and forestry. When making
arrangements for game management, attention should be specifically paid to two
expenditure items: expenditure for artificial feeding of animals and repairing
damage by game animals. Currently, expenditure for artificial feeding of animals
exceeds notably expenditure for repairing damage (LVL 1.38 and 0.52 million,
respectively). It must be noted that artificial feeding of animals may have adverse
effects as incorrect artificial feeding may even encourage damage by ungulates to
agriculture and forestry. Thus, it may be said that a reduction in the expenses for
artificial feeding of animals and an increase in the expenses for measures to
contain damage by game animals would not harm game animal populations but
rather decrease damage to other branches of economy and improve relationship
between hunters and land owners.

According to literature (Brainerd, 2007), direct gains from hunting tourism
in Europe are about LVL 10 million annually. In Latvia, annual gains from hunting
tourism is about LVL 600 thousand or 6 % of total income from hunting tourism in
Europe. In 2009/2010 hunting season, total monetary value of hunting products
and services was LVL 22.52 million.

3.1.2. Damage by ungulates to forestry and agriculture

In 2010 and 2011, 1028 artificially and naturally renewed young conifer
stands were inspected. The scope of recent damage ranged between 2.3 % and
23.1 % (11.2 % on average) in pine tree stands and between 0 % and 20.3 % (10 %
on average) in fir tree stands. Total damage to conifers ranged between 3.7 % and
20.6 %, 10 % on average (see Fig. 3.1).

The smallest total damage by ungulates to conifers was 5.4 %, but the
largest was 24 %. In five sampling plots out of 30, total damage to conifers
exceeded 20 %, and in nine sampling plots damage ranged between 15 % and
20 %. Only in nine sampling plots total damage to conifers was less than 10 %.
This suggests that damage by ungulates to forestry is an essential factor and it must
be taken into account when planning the management of ungulate populations.
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In parallel with detecting damage in young conifer stands the instances of
pellets by animals of the deer family were counted to determine the species that
make the most damage. Depending on the instances of pellets the relative
frequency rate of animals of the deer family in young conifer stands was calculated
(Fig. 3.2). In this chart, sampling plots of 10 x 10 km were arranged in the order
corresponding to their location in Latvia from the west to the east. Analysis of
Fig. 3.2 suggests that frequency rate of red deer in young conifer stands in Latvia
decreases from the west to the east that corresponds to the distribution and density
features of red deer in Latvia. Moose are more frequently seen in young conifer
stands in the eastern part of Latvia. This can be explained by the historical
distribution of these species in Latvia. The frequency rate of roe deer follows the
same pattern as moose, it increases from the west to the east. Since historically roe
deer was widespread throughout Latvia, it may be assumed that there is a natural
competition between roe deer and red deer because frequency rate of roe deer in
young conifer stands is directly inversed to the frequency rate of red deer.

The paper analyses whether there is a relation between the scope of recent
damage by ungulates to young conifer stands and the instances of pellets counted
in sampling plots. The scope of recent damage to young conifer stands and the
instances of ungulate pellets are shown in Fig. 3.3.

To establish whether there is a relation between the scope of damage and the
instances of ungulate pellets in sampling plots, Pearson’s correlation coefficient
was calculated. The calculated correlation coefficient: r = 0,4159.

Pearson’s correlation coefficient ranges between 0.4 and 0.65 suggesting
that there is a medium relationship between recent damage of young conifer stands
and the instances of ungulate pellets. This means that density of ungulates is a
factor that has to be taken into account when planning game management, but it is
not the sole factor determining the rate (intensity) of damage. Rate (intensity) of
damage is most likely affected by the feeding base available to animals, the
number of young conifer stands in any given area, gender and age profile of the
population and other factors.

To obtain data about damage by ungulates to agriculture (wheat, oat, rye,
pea oats, potatoes, corn), in 2010, 278 farm crops were inspected in 17 squares
and, in 2011, 210 agriculture plants were inspected in 13 squares. Data about the
rate (intensity) of damage by ungulates in respect of surveyed farm crops are
shown in Fig. 3.4.

According to Fig. 3.4 in 36 % or 174 cases no damage by ungulates to
agriculture plants were detected. In 40 % or 198 cases damage to agriculture was
less than 5 %, in 17 % or 82 cases damage ranged between 5 % and 10 %, in 5 %
(23 cases) damage was in the range between 10 % and 15 %, and in 2 % (11 cases)
damage ranged between 15 % and 20 %.

Rate (intensity) of damage to farm crops could be influenced by factors such
as the timing of detecting the damage (end of July or first half of August). Damage
tends to increase in August. The rate of damage was also influenced by the share of
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agriculture land in the sampling plot and also the farm crops grown in the given
area. Taking into account these factors and also the fact that the number of
surveyed agriculture land in sampling plots was different (ranging between 4 and
30), the scope and intensity of damage was not cumulated and compared for
squares of sampling plots of 10 x 10 km. This paper does not collect information
about damage by ungulates to winter crops and winter rape, grassland and
pastureland. However, the obtained data suggests that ungulates are responsible for
damage to agriculture and this fact should not be ignored when planning the
management of ungulate populations.

3.2. Situation assessment of ungulate populations
3.2.1. Analysis of ungulate census in Latvia

Overall, there are four methods for census of ungulates in Latvia: observing
animals in feeding and artificial feeding places, census during driven hunt, winter
track counts and winter pellet group counts.

The profile of census methods of ungulates used in Latvia in 2010/2011
hunting season is shown in Fig. 3.5. The analysis of the data in the chart suggests
that observation in artificial feeding and feeding places was used most often to
count ungulates (in 216 cases out of 363). In accordance with census methodology
this method is allowed for counting red deer, roe deer and wild boar. This method
was used in nine forest districts. In six forest districts, 116 cases overall, counting
was done by traces in snow (chasing method). In 24 cases the method was used to
count moose where in other 92 cases it was used in respect of all ungulate species.
Counting during hunting with hounds and by winter pellets was used in 15 and
16 cases, respectively.

Analysis of census methods in respect of ungulates does not allow
comparison about the area in which the method was used because in 209 cases (out
of 363) census materials fail to show the area of the territory. Therefore it is
impossible to trace how particular data form census results by census unit or forest
district.

Analysis of census data and documents revealed the following errors and
deficiencies:

e census materials failed to show the area of the census territory;

e empty observations were not mentioned;

o falsification of census data;

e inappropriate census methods were used (counting by traces in artificial
feeding places);

e it is impossible to trace how data about a hunting district form census data
by a territorial unit and by forest district.

Counting animals by direct observation has been the most frequently used
method for counting ungulates in Latvia, though it may be very inaccurate even
when done in optimum conditions. During the counting, animals may not be
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present in the census territory or the same animals may be counted repeatedly. If
animals are observed throughout the year, as it is in Latvia, there is a risk that the
same animals are counted repeatedly and it is impossible to establish the counting
error. The main drawback of this method is its inaccuracy and impossibility to
determine the error rate (Morellet ef al., 2011; Nolan, 2005). In view of the used
census methods and errors made during the census, it is impossible to say whether
the number of animals shown in census results is the actual number, what is the
error rate and whether the census underestimates or overestimates the actual
number of animals.

3.2.2. Impact of the territorial organisation of game management on the

assessment of the number of ungulates

During the recent 10 years, new and comparatively small hunting districts
have been formed and the average area of hunting districts has been diminishing.
According to State Forest Service, in 2000, 950 hunting districts were registered in
Latvia, in 2007, their number was 1,280 and total area was 4.02 million ha, and in
2010, the number of registered hunting districts was 1,474 and their total area was
4.4 million ha. Even if during the recent 10 years total hunting area has grown by
about 400 thousand ha, the average area of a hunting district has diminished. This
may be attributed to the increase in the number of small hunting districts (see
Table 3.2). Fig. 3.6 shows distribution of hunting districts by area in 2007 and
2010.

Census of game animals in Latvia is traditionally carried out within a
hunting district. One of the factors that may influence accuracy of counting is the
area of the census territory. International research findings suggest that average
areas of individual territories of ungulates significantly exceed the area of many
hunting districts in Latvia. This data also suggests that in small hunting districts
that are independent from other districts it is not possible to obtain plausible results
about the number of ungulates like moose or red deer because the same animals
may stay in several hunting districts within a short time period. According to the
analysis of census data for 2006/2007:

e census of roe deer and wild boar is the least objective. Census results of
these species have been most notably affected by the area of the census
territory. Research results do not specify the error rate and fail to show
whether the results suggest too many animals in small hunting districts or
too few in large ones;

e census results in respect of moose and red deer are more objective in
those hunting districts whose area exceeds 2,500 ha. In small hunting
districts the number of animals was overestimated. This allows to
conclude that the big number of hunting districts whose area is below
2,500 ha could have influenced total census results in respect of moose
and red deer;
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e the recommended census territory for moose and red deer is at least
2,000 ha forest (Baumanis et al,. 2010).

As to moose, the relation between the area of the hunting district and density
of animals is irrelevant, no relation was detected. This suggests that a larger area of
the census unit does not notably affect the assessment of the number of animals.
The number of moose is assessed as similar in both small and large hunting
districts.

As to red deer, the relation between the area of the hunting district and
density of animals is relevant. The greater the area of the hunting district, the less
the density of red deer. The assessment of the number of red deer in hunting
districts is not objective. This analysis does not show whether the number of
animals is overestimated in small hunting districts or underestimated in large ones.
In view of the uneven distribution of red deer population an additional correlation
analysis in respect of census hunting district sampling was carried out by excluding
regional forest districts of North East, Riga, South Latgale and East Latgale
because the number of red deer has not been counted there or the number has been
very small. The aim of this exercise was to make a more objective assessment of
red deer distribution that is even in other regional forest districts. Also in those
areas where the distribution of red deer is even the relation between the area of the
hunting district and the number of red deer is still relevant though less strong as in
the case of analysis of the data about all census units of red deer. In view of the
effect of uneven distribution of red deer population on the strength of correlation,
the basis for further analysis will be a set of sample hunting districts excluding
regional forest districts of North East, South Latgale, East Latgale and Riga.

As to roe deer, the relation between the area of the hunting district and
density of animals is relevant. The larger the area, the less the density of animals.
The analysis does not show whether the number of roe deer is overestimated in
small hunting districts or underestimated in large ones. However, since roe deer
inhabit comparatively small areas of 150 ha (Danilkins, 1996), it may be concluded
that the number of roe deer is large hunting districts is most likely underestimated.
This may be explained by careless census of animals in large hunting districts as
hunters are not very interested in hunting roe deer.

As to wild boar, there is a relevant relation between the hunting district area
and density of animals. The larger the area, the less the density of animals. One
explanation of the relation could be that in small hunting districts the number of
wild boar is maintained artificially high due to intensive artificial feeding. In large
hunting districts (whose area exceeds 10,000 ha) it is more difficult to maintain a
large number of wild boar by means of artificial feeding. It is easier in smaller
hunting districts (whose area is below 2,500 ha). Another explanation could be that
in small hunting districts census results of wild boar are artificially increased to
obtain more hunting permits.
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Ministry of Agriculture Regulation No. 3 “Methodology for Game Animal
Census un Calculating the Maximum Cull Limit for Restricted Game Animals in
Hunting Areas” of 2008 has had a notable effect on census results of moose
compared with the results for 2006/2007 season when a relevant relation was
detected between the area of a hunting district and the number of animals
(Table 3.3).

Despite the requirement that, in accordance with the procedure set by the
Ministry of Agriculture in 2008, census of red deer and wild boar should be taken
in larger areas, census results still largely depend on the area of the hunting district.
The census procedure introduced in 2008 has not had a relevant influence of
census results of red deer, roe deer and wild boar. Correlation strength has
decreased for red deer and roe deer and increased for wild boar, though there is still
a relevant relation between the area of the census territory area and the number of
animals.

To mitigate the relation between the area of the hunting district and census
results, in future more attention should be paid to census methods for red deer, roe
deer and wild boar; this will improve census results and eliminate counting the
same animals repeatedly.

Kruskal-Wallis test with Dunn’s method

To determine whether census results differ depending on the area of the
hunting district, groups of hunting districts were compared by using
Kruskal-Wallis test. Hunting districts were grouped according to their areas:
1-500 ha, 500-1,000 ha, 1,000-2,500 ha, 2,500-5,000 ha and 5,000-30,000 ha.

As to moose, if census results for 2006/2007 in small hunting districts (up to
1,000 ha) were notably different from other groups of hunting districts, then
according to census results for 2010/2011 the differences between groups of
hunting districts were no longer relevant.

As to red deer, census results in small hunting districts (up to 1,000 ha) still
differ notably from other hunting districts, but in 2006/2007 census results were
notably different also in group 3 and 4. The new census arrangement has decreased
the impact of the area of a hunting district on census results even if such impact has
not been completely eliminated in small hunting districts.

As to roe deer, census results for 2006/2007 differed notably for all groups,
except group 2 and 3 (area between 500 and 2,500 ha). According to the data for
2010/2011, census results differ only for group 5 (beyond 5,000 ha). There are no
notable differences among other groups. The new census arrangement has
eliminated the impact of the area of a hunting district whose area is less than
5,000 ha.

As to wild boar, census results for 2006/2007 were notably different in all
groups, except group 1 and 2 (from 1 to 1,000 ha). According to the data for
2010/2011, census results of group 5 (area beyond 5,000 ha) differ notably from
other groups and there are notably different census results between group 1 and 4.
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3.3. Impact of hunting on ungulate populations
3.3.1. Impact of hunting on sex and age structure of ungulate populations

Analyses of census data suggest that throughout the analysis period there is
statistically relevant prevalence of female animals in the red deer population. The
ratio of male to female animals fluctuates between 0.64 (in 2009/2010) and 0.70
(in 2006/2007).

As to red deer, the ratio of male to female animals has been stable for the
last 10 years and is around 1:1.4 — 1:1.5. Such gender structure of a population is
advisable if the aim is to achieve a rapid increase in the quantity of the population.
Currently, the task is to achieve a gradual levelling of the gender structure of red
deer population. In locations where it would be advisable to increase the number of
red deer, slight prevalence of female animals could be maintained, whereas in
locations with an optimum or overly density of red deer gender ratio should be 1:1
or even a slight prevalence of male animals could be suggested.

During 2001-2011, census of moose, like census of red deer, reveals
prevalence of female animals that has been relevant in all years. The ratio of male
to female animals fluctuates between 0.72 (in 2010/2011 and 2011/2012) and 0.83
(in 2004/2005). The quantitative difference between male and female animals has
been increasing. In recent years, the ratio of male to female animals has reached
1:1.4 in moose population. In the short run, such relation can ensure a more rapid
increase in the number of animals, whereas in the long run it may result in overly
hunting of male moose that is not advisable. It would be advisable to form the
gender structure of moose population in a way that the ratio of male to female
animals were 1:1. If notable damages by moose to forestry is detected in any given
territory, the density of moose population should be reduced while maintaining the
gender ratio of 1:1.

As to roe deer, like red deer and moose, a relevant prevalence of female
animals has been detected in all years covered by the analysis. The ratio of male to
female animals ranges between 0.65 (in 2011/2012) and 0.78 (in 2005/06). The
prevalence of female over male animals has been increasing and, according to
census data for 2011/2012, the gender ratio in roe deer population is 1:1.5.

The quantitative relation between genders in terms of male/female index for
counted moose, red deer and roe deer is shown in Fig. 3.7.

As to the shot red deer animals, the gender relation is balanced. This may be
explained by the fact that even if the number of counted female animals exceeds
the number of male animals, hunters are more interested in hunting male red deer
because of trophies while female animals are spared. Gender relation in respect of
counted red deer and shot adult and young animals is shown in Fig. 3.8.

In the group of shot animals that are younger than a year there is no
evidence of the quantitative differences between genders that exist for adult
animals. This data does not support the assumption that the red deer population
would attempt to compensate the deficit of male animals among adult animals.
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Since red deer is explicitly polygamous species, the deficit of male animals in the
population is likely to become pronounced only when the quantitative differences
between genders are big. The fact that, in 2010/2011, the share of female red deer
increased in the number of shot animals that are younger than one year could be
explained with Trivers-Willard hypothesis that in adverse conditions more female
animals are born in polygamous species. In winter 2009/2010 and 2010/2011,
death toll of red deer was pronounced in Latvia. The larger share of female animals
among the shot young red deer could be explained by the reaction of the population
to deteriorating survival conditions and quantitative reduction.

The quantitative gender relation of the shot adult moose has been notably
different in all years. Overall, male animals have clearly dominated the number of
shot animals. This could be explained with the fact that hunters spare female
moose because they ensure quantitative increase but male animals get hunted
intensively. As a result, as of 2008/2009 hunting season, out of every three shot
adult moose two have been male animals. The gender relation in respect of the
counted moose and also for the shot adult and young moose is shown in Fig. 3.9.

Throughout the period from 2000/2001 to 2010/2011 hunting season, male
animals had dominated the number of shot adult and young animals. As well, male
animals have dominated the number the shot young moose and this prevalence has
been relevant in all seasons, except 2002/2003 and 2010/2011. The prevalence of
male animals in the shot young animals could be explained with the fact that the
population tends to compensate the deficit of male animals in the adult part of
animals. In Latvia, density of moose population is notably smaller that of red deer,
therefore the deficit of male animals in the population is more pronounced for
moose and the population responds quicker than red deer population. If hunting
intensity of male moose is not decreased, the gender structure of moose population
may be ruined in near future.

As to shot adult roe deer, throughout the period 2000-2011, the number of
shot male roe deer prevailed notably over the shot female animals. The quantitative
gender difference of the shot young roe deer has been notable in all years, except
2010/2011 hunting season. The quantitative gender difference of the shot adult roe
deer has been notable in all years. Changes in male/female index in respect of the
shot and the counted roe deer are shown in Fig. 3.10.

With the number of roe deer increasing, the gender structure of the shot
animals is gradually levelling out (according to the data for 2005/2006-2009/2010
hunting season), but even with the number of roe deer peaking and despite the
notable prevalence of female animals, the number of the shot male animals was
greater that that of female animals. After a decrease in the number of roe deer in
2009/2010 and 2010/2011 due to winters that had an adverse effect on roe deer, in
order to increase the number of roe deer, hunters refused to hunt female roe deer
and continued hunting male roe deer. This selective hunting of one gender
underpinned a further quantitative prevalence of female animals and may destroy
the gender structure of roe deer population. Of the shot young animals, the number
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of male roe deer gradually decreased during 2000-2011, and, in 2010/2011, female
animals dominated the number of the shot young roe deer. This supports
Trivers-Willard hypothesis that in adverse conditions (like in winter 2009/2010)
and after a quantitative reduction of the population more female animals are born
in order to ensure quantitative restoration of the population.

When taking census, wild boar is not divided into genders, therefore
changes in the population may be assessed only by cull data analysis. As of 2000,
there has been a notable prevalence of male animals among the shot adult and
young wild boar (Fig. 3.11); this could be explained by the fact that the population
had developed a mechanism to compensate the deficit of male animals among the
adult part of the population.

As to the shot young wild boar, the male/female index has decreased from
1.63 (in 2000/2001 hunting season) to 1.33 (in 2009/2010 hunting season), but the
prevalence of male animals is still statistically relevant. In future, hunters should
attempt to level out the gender relation of adult wild boar. Thereby it will be
possible to contain the quantitative increase of wild boar and improve the quality
wild boar trophies.

Changes in the share of animals younger than a year in total number of shot
animals are shown in Fig. 3.12.

As to red deer, roe deer and moose, the share of animals that are younger
than a year is on the increase in the total number of shot animals. The share of
young wild boar, after peaking in 2002/2003 hunting season, has been decreasing
gradually.

As to red deer, the share of shot young animals has increased and reached
32% and 31% (in 2009/2010 and 2010/2011 hunting seasons). The optimum share
of shot young animals, provided that the gender structure of the population is 1:1,
is 30-35% (Wagenknecht, 1971; Skriba, 2011). In view of the fact that in Latvia,
according to census data, the gender structure of red deer population is 1:1.5,
particular attention should be paid to restoring the normal gender structure of the
population (1:1). In locations where density of red deer is sufficient, the share of
shot young animals should be maintained at 30-35 % while paying attention to
increasing the share of male animals in the adult part of the population.

As to moose, the share of shot young animals has increased to 40 % (in
2009/2010 and 2010/2011 hunting season). Such share of the shot young animals is
close to the optimum number and the experience in Finland, Sweden and Norway
where the share of young moose in total shot animals is 45-50 % (Bergstrom,
1992). At present, it would be important to contain the share of the shot young
moose at the level of at least 40 %.

As to roe deer, the share of the shot young animals was 24 % in 2009/2010
hunting season. In Latvia, the harsh winter of 2009/2010 was unfavourable to roe
deer and their number decreased, and as a result the share of young roe deer in total
shot animals decreased to 21 % (in 2010/2011 hunting season). In the coming
years, the share of young roe deer should be increased to 30 %.
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As to wild boar, the share of the shot young animals increased to 49 % in
2002/2003 hunting season and then decreased gradually to 36 % in 2010/2011
hunting season. For wild boar the optimum share of young animals in total shot
animals is 50-60 % (Briedermann, 1986). For this reason, in future hunters should
increase the share of young wild boar to at least 50 % of total shot wild boar. As
well, the gender structure should be levelled out among the adult part of the
population.

3.3.2. Impact of hunting on the quality of ungulate trophies

During the period 2001-2010, the number of red deer trophies obtained and
assessed as qualifying for a medal fluctuates between 43 (in 2001) and 143 (in
2008). The number of red deer trophies receiving a medal per 100 shot animals is
between 1.46 (in 2001) and 3.32 (in 2007). The number of moose trophies assessed
as qualifying for a medal fluctuates between 7 (in 2001 and 2010) and 15 (in
2009). One trophy qualifying for a gold medal was obtained in each of 2004, 2005
and 2008. The number of moose trophies receiving an award per 100 shot animals
ranges between 0.24 (in 2010) and 0.56 (in 2009). The number of roe deer trophies
assessed as qualifying for a medal fluctuates between 7 (in 2010) and 145 (in
2007). The largest number of trophies winning a gold medal was obtained in 2008
(34), the smallest number was 1 in 2010. The number of roe deer trophies receiving
a medal per 100 shot animals ranges from 0.07 (in 2001) and 0.61 (in 2003). The
number of wild boar trophies assessed as qualifying for a medal fluctuates between
27 (in 2010) and 77 (in 2007). The largest number of trophies qualifying for a gold
medal was obtained in 2004 (27), the smallest number was 6 in 2010. The number
of wild boar trophies receiving a medal per 100 shot animals ranges between 0.11
(in 2010) and 0.46 (in 2003).

To establish the changes in the quality of red deer population, data was
collected about trophies that had been assessed as qualifying for a gold medal in
the period 1960-2012. Overall during that period, 273 trophies received 210 and
more CIC points and qualified for a gold medal. This data is shown in Fig. 3.13.

At the moment, no deterioration of the quality of red deer population has
been detected (see Fig.3.13). The comparison of red deer trophies assessed as
qualifying for a gold medal during 1960-2011 suggests that, on average, scoring
and distribution of points around the average value have not changed notably.

Negligible value of the linear regression determination coefficient suggests
that, during 50 years, the average assessment of trophies qualifying for a gold
medal has diminished by less than 1 % or about two CIC points; this could rather
be due to the fact that in 1960-ties the number of known highly assessed trophies
was much smaller that in the years to come.

This paper also analyses the impact of hunting on the quality of red deer
trophies in the so-called old and new populations. Until 1970, red deer was in the
wild only in the western part of Latvia, in Kurzeme and Zemgale regions. As of
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1963, the area of red deer locations was increased and animals were brought to
Jekabpils forestry, then to forestries of Jaunjelgava, Koknese, Plavinas, Kalsnava
and other locations, 14 forestries altogether. Out of these new locations, 11 were to
the east of the Daugava river, in Vidzeme and Latgale regions. The first male red
deer of new populations was shot in 1976 in Jekabpils forests. In 1990, these
populations contributed around 13 % to the number of shot red deer during a
hunting season, but in 2009 their share was already 20 % (Skriba, 2011). During
the period 1960-2010, 214 red deer trophies qualifying for a gold medal were
obtained from old populations while 59 trophies were from new populations. Red
deer trophies qualifying for a gold medal by old and new populations are shown in
Fig. 3.14. The conclusion is that the quality of trophies from new populations is not
deteriorating. At the same time, during the period 1960-2010, the linear regression
determination coefficient for old populations changed by about 4 % or 8 CIC
points (see Fig. 3.14). Such deterioration in the quality of trophies could be
explained by overly intensive hunting of red deer and the resulting deformation of
the gender and age structure of the population. Under such circumstances only few
male red deer could reach trophy maturity age that is 10-12 years.

Even if, overall, the quality of red deer trophies has not deteriorated, it may
have been due to the new populations. Since the new populations were initially
spared and managed carefully when their hunting started, they have managed to
ensure a sufficient number of quality trophies due to which the quality has not
changed overall.

Analysis of trophy quality suggests that if the overly intensive exploitation
of the male part of the population continues, in future many male animals would be
shot before reaching the trophy maturity age; as a result, the number of non-mature
animals in rutting would increase that, in turn, would threaten to degrade the
population. To prevent this, it would be advisable to restrict the hunting of quality
male red deer of average age and let them reach trophy maturity age; this would
also increase competitiveness among male animals.

During the period 1960-2012, 235 moose trophies received 275 and more
CIC points qualifying for a gold and a silver medal. This data is shown in
Fig. 3.15. The quality of moose population has deteriorated (see Fig.3.15). On
average, the assessment of moose trophies and the distribution of points around the
average value has diminished. During 50 years, the average assessment of trophies
qualifying for a gold and a silver medal has deteriorated by nearly 4 % or about
10 CIC points. This suggests that the quality of the population has deteriorated due
to overly intensive hunting of male animals or there is a deficit of male animals in
the adult part of the population and, as a result of overly intensive hunting, only
few male moose can reach trophy maturity age (8-10 years).

During the period 1960-2012, 220 roe deer trophies received 130 and more
CIC points and qualified for a gold medal. This data is shown in Fig. 3.16.
According to Fig. 3.16, the quality of roe deer population has not deteriorated. The
average assessment of trophies and distribution of points around the average value
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has remained unchanged. During 50 years, the assessment of trophies qualifying
for a gold medal has not changed significantly. This suggests that the intensive
hunting of male animals for the past five years has damaged the gender structure of
the population, yet it has not deteriorated the quality of the population so far.

During the period 1960-2012, 571 wild boar trophy received 120 and more
CIC points and qualified for a gold medal. This data is shown in Fig. 3.17. The
quality of wild boar population has not deteriorated. The average assessment of
trophies and distribution of points around the average value has remained largely
unchanged. During 50 years, the average assessment of trophies qualifying for a
gold medal has diminished by 0.3 % or about 1 CIC point. This suggests that
overly intensive hunting of male animals has not deteriorated the quality of the
population so far.

3.4. Developing the principles for managing ungulate populations

Management of ungulate populations should be aimed at balanced
development rather than quantitative increasing of populations or obtaining
maximum products; this implies respecting the interests of both game management
and nature protection and also of other braches of economy. Management should
rely on pre-developed policy that has been agreed with various interest groups and
defines objectives and management activities deriving thereof. Management
objectives and activities are not fixed as they are constantly influenced by various
hunting-related interest groups (hunters, land owners, farmers, foresters, nature
protection organisations a.o.). Population management should be able to respond to
various risks, e.g., increase in the scope of damage by animals to other branches of
economy, illnesses or harsh winters resulting in an increased death toll.
Management system should be sufficiently flexible and capable of adapting to
particular conditions and population management objectives. The so-called
adaptive management model is considered the most suitable form for managing
ungulate populations (Putman et al., 2011). In future, one of the key tasks of game
management in Latvia would be developing the policy for managing ungulate
populations and related management objectives. The development of this policy
should include all key hunting-related interest groups: hunters, land owners and
managers, also nature protection organisations. At the same time, the activities
deriving from management objectives should be based on the knowledge about the
system developed as a result of monitoring or research.

To eliminate the deficiencies detected during the development of this paper,
it is necessary to develop an alternative system to the current official census system
by State Forest Service. To ensure sustainable management of ungulate
populations in Latvia, two tier information about populations is needed:

1) information at the local level (number of animals, density, gender and age
structure of the populations, cull data, scope of damage to other branches of
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economy, impact of animals on environment) that is necessary to take
decisions about management activities;

2) information at the state level about the dynamics of populations, development
trends, frequency rate of ungulates and cull data.

Fig. 3.18 shows an optimum system for assessing the situation of ungulate
populations developed by the author of this paper.

To follow the situation and development trends of ungulate populations at
the national level, the following data is necessary:

e highly accurate cull data (number, gender, accurate age);

¢ information about the presence or frequency rate of ungulates in Latvia;

e monitoring by an independent research body of the situation of ungulate
populations in selected sampling plots.

One of the key tools in managing ungulate populations is ensuring an
appropriate gender and age structure of a population. Increasing the intensity of
exploiting ungulate populations may not yield the expected results if the gender
structure of the population has been neglected. It must be noted that the
reproductive indicators of a population depend to a large extent on the number of
female animals in the population. Therefore information about the structure of the
population is relevant to plan hunting intensity. Important indicator is the male-
female relation and also the share of young animals in the population because
greatest damage to agriculture and forestry are done by female animals with young
animals.

4. Main conclusions and practical application of the findings
Main conclusions

1. In 2009/2010 hunting season, contribution of game management
(products + services) to the Latvian economy totalled LVL 22.52 million.
Ungulates are economically important game species. Game products from
ungulate species contributed LVL 3.4 million to the economy or 92 % of total
game production. Game meat from ungulates amounted to 2.6 thousand tons a
year representing 94 % of total game meat.

2. Hunting regulations establish a set of measures for planning the scope of
utilising ungulate populations, but the real basis is, in fact, only the census
data. Planning the utilisation of ungulate populations fails to take account of
the data about compliance of the number of animals to environmental
capacity, damage to other branches of economy and gender and age structure
of populations.

3. In 2010 and 2011, the scope of damage by ungulates to conifers ranged
between 5.4 % and 24 %. A medium relation (r=0,4159) was detected
between the recent damage in young conifer stands and counted instances of
pellets by ungulates. During the same period, damage to agriculture ranged
between 0 % and 20 %. No damage was detected in 36 % or 174 cases in
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respect of agricultural plants. The damage by ungulates to farm crops never
exceeded 20 %. Damage by ungulates to forestry and agriculture is a relevant
factor that must be taken into account when planning the management of
ungulate populations.

The analysis of animal census results suggest that the area of census territory
has an important effect of the census results of ungulates. Taking into account
inaccurate census methods and errors in the assessment process, the official
census results fail to give truthful data about the number of ungulates in
Latvia.

During the period 2000-2011, an overly intensive exploitation of the male part
of the population was detected that has resulted in a statistically relevant
prevalence of female animals in populations. Among the shot moose, roe deer
and wild boar, the number of male animals younger than one year was in
notable excess that could be explained by the response of the population to
compensate the deficit of male animals in the adult part of the population. As a
result of incorrect hunting practice the number of young animals is excessively
big; this is not advisable because young animals enhance damage to
agriculture and forestry and are likely to deteriorate the quality of the
population when they participate in reproduction processes. In the nearest
future, the key task in managing ungulate populations is to restore the
optimum gender and age structure of populations by reducing the prevalence
of female animals and the share of young animals in populations.

During the period 2000-2010, the number of red deer trophies qualifying for a
medal per 100 shot animals was between 1.46 and 3.32 that is less than the
figure detected in previous research (3.2-9.3 %). The number of moose
trophies qualifying for a medal per 100 animals ranged between 0.24 and 0.56.
The number of roe deer trophies qualifying for a medal per 100 animals was
between 0.07 and 0.61. The number of roe deer and moose trophies qualifying
for a medal did not differ from the number determined in previous research.
Hunting has not had an adverse effect on the quality of roe deer and wild boar
trophies. Of the four ungulate species, the quality of moose trophies has
deteriorated as the average assessment of trophies qualifying for a gold and a
silver medal diminished by 3,3 % or 10 CIC points during 1960-2010. The
quality of red deer trophies has been maintained due to the new populations.
The quality of red deer populations in Kurzeme and Zemgale regions has
diminished by 4 % or 8 CIC points.

To balance various interests of the society, the management of ungulate
populations should take into account both ecological and socio-economic
aspects, and changes of the management system should follow the changes in
management policy and objectives. In future, information needed to plan the
management of ungulate populations should be obtained at two levels:
(1) information needed to take decisions in respect of local management of
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populations; (2) knowledge about the development trends of ungulate
populations in Latvia.

Recommendations

1.

To level out the quantitative gender relation in ungulate populations, reduce
the scope of damage to agriculture and forestry, increase the number of game
trophies and improve their quality and decrease the share of young animals in
populations; in future, hunting intensity should be increased in respect of
female animals and animals younger than one year in all species sparing male
animals of an average age and with good quality characteristics.

When taking decisions about managing ungulate populations at a local level
(hunting district, territorial unit of animal census), account should be taken of
the cull data of game animals in the previous season, damage by ungulates to
other branches of economy, impact on the natural feeding base and animal
census results provided that they have been obtained in accordance with the
established methodology.

Census of ungulates by using accurate counting methods is an extremely
expensive process and the results obtained are not truthful and cannot be
compared with the costs involved. At the national level, cull data of game
animals must be highly accurate; as well, monitoring of the situation of
ungulate populations should be arranged that would allow conclusions about
the development trends of populations.

Practical application of research findings

1.

On the basis of this PhD paper, Ministry of Agriculture Regulation No 3
“Methodology for Game Animal Census un Calculating the Maximum Cull
Limit for Restricted Game Animals in Hunting Areas” of 23 January 2008 has
been developed; the Regulation establishes the creation of territorial units for
census of ungulates.

Findings of this paper have been used to implement the Ministry of
Agriculture project “Developing Integrated Environment Forest Economic
Accounts in Latvia”.

Information collected for the purposes of this paper and analysis of data served
as a basis for the seminar for hunters “Principles for Managing Ungulate
Populations and Their Selective Hunting”. So far, more than 25 seminars have
been held and they were attended by more than 800 participants. Series of
seminars are continuing throughout Latvia.

Three national game trophy exhibitions and more than 35 regional game
trophy exhibitions have been held in Latvia under the auspices or with the
participation of the author of this paper. This paper has contributed to
establishing an electronic database about game trophies in which all trophies
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assessed as of 2004 have been registered along with their scores. Over
6,000 Latvian game trophies have been registered in this database by now.
Findings of this paper have contributed to Latvia’s representation in important
hunting-related political and scientific events and reporting about the situation
and development of game management in Latvia.

Findings of this paper have been used to arrange and ensure training of
employees of the State Forest Service about census of game animals and
planning maximum cull limits; training was held in 2008 and 2009 in
cooperation with Further Education Centre of the Forest Faculty of Latvia
University of Agriculture.
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