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Kopsavilkums. Latvija pédéja laika aktuals ir jautdjums par optimalo atvéruma
lielumu, veicot grupu pakapeniskas vai izlases cirtes. Izlases cirtes parasti izmanto platibas,
kur aizliegtas kailcirtes vai ari mezu masivos ar lielu pieaugu$o audZzu ipatsvaru, ka ari
privatajos mezZos.

Pétijjuma mérkis — noskaidrot mezaudzes atvéruma malas ietekmi uz staditu eglu
augs$anu dazada lieluma audzes atvérumos.

Pétijums veikts 2 objektos, aptuveni 100-gadigas priezu mistraudzés, lana-damakspa
meza tipos, kur izcirsti dazada izméra taisnstirveida atvérumi (10 x 10 m lidz 40 x 40 m).
Dala no atvérumu platibas apstadita ar egli. Datu analizei izmantota daudzfaktoru dispersijas
analize, nosakot kocinu 4 gadu summaro augstuma pieaugumu, ka ari caurméru pie saknu
kakla viena no objektiem.

Konstatéts, ka attalums lidz audzes atvéruma malai, atvéruma lielums un sakotnéjais ko-
cinu augstums egles izdzivosanu 4 gadus péc iestadisanas bitiski neietekmé (p-vértiba >0,05).
Lielakajos atvérumos (20 x 40 m un 40 x 40 m) 1 m attaluma no atvéruma malas augosiem
kocipiem ir batiski (p-vértiba <0,05) mazaki augstuma pieaugumi neki 3 m attiluma
augosajiem; savukart mazakos atvérumos (10 x 10 m un 20 x 20 m) viena no objektiem tie ir
butiski atskirigi, bet otra objekta — nebatiski. 20 x 40 AR, 20 x 40 ZD un 40 x 40 m atvérumos
9m attaluma no atvéruma malas kociniem konstatéts lielakais augstuma pieaugums.
Novérota tendence, ka malas ietekme uz egles auganu novérojama lidz 8 m no atvéruma
malas. Konkréta attaluma no malas kocinu augstuma pieaugums lielakajos atvérumos nav
ievérojami lielaks. Nav noveérotas atskiribas egles aug$ana 4 gadus péc iestadi$anas 20 X 40 m
atvérumos, ja garaka izcirtuma mala izvietota A-R vai Z-D virziena.

Nozimigakie vardi: dazada lieluma audzes atvérumi, malas ietekme, staditas egles
augSana.

Zdors, L. **, Donis, J. > Evaluating edge effect on the growth of spruce planted in
different size gaps.

Abstract. Issue of the optimum size of gaps made in forest stand in group shelterwood
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or selection cuttings has of late assumed importance for Latvian foresters. Usually, selection
cuttings are practiced in forest tracts where clear-fells are forbidden or there is a high propor-
tion of mature stands, as well as in private holdings.

The objective of the given study is to evaluate the impact of edge effect on the
growth of spruce planted in the gap cleared.

The study was carried out on two forest areas in about a 100-year-old mixed stands
of pine of Ln Myrtillosa and Dm Hylocomiosa forest types (hye, =25.8 and 29.5 m), where
rectangular gaps of different sizes — 10 x 10 m, 20 X 20 m, 20 x 40 m (with the longest side
arranged in the N-S or E-W direction), and 40x40m were made. Spruce was planted on
separate plots of the respective gap. The plants were arranged in a square pattern of 2x2m, so
the distance from the gap edge was known for each tree planted.

For performance analysis of planted spruces the sum of the tree growth in height over
a period of four years as well as the tree diameter at the root collar in one of the test sites are
used. The test site, gap size, initial tree height, and distance from the closest gap edge as the
factors affecting the results of multifactor dispersion analysis were checked. When checking
the factors significantly affecting multifactor analysis both the initial tree height and the
growth in height over four years after planting were found to significantly differ between the
sites under study. That is why further analyses were made for each study area separately.

The distance from the gap edge, gap size, and the initial tree height were found to have
no significant impact on spruce survival over four years after planting (p value >0.05). In
the Kalsnava sites the survival rate in four years after planting is 90.4 %, while in Mezole —
84.4 %.

In bigger gaps (20 x 40 m and 40 x 40 m) the trees at the distance of Im from the
gap edge show significantly lower growth in height (p value <0.05) compared to the trees
3 m away from the gap edge, while in case of smaller gaps (10 x 10 m and 20 x 20 m) this
difference is significant for one test site and insignificant for another. For the distances from
gap edge between 3 m and 9 m the growth in height and root collar diameter are increasing
for each distance evaluated. However, these differences are significant only for a part of the
sites studied, and this tendency varies between individual test sites. As one of the reasons for
inconsistency in the growth in height for different sites could be the significant difference
(p value <0.05) for the initial parameters of the trees planted at the Kalsnava and Mezole
areas (e, =27.1 £0.6 cm and 35.1 £0.6 cm, respectively). For the gaps of 20 x 40 m E-W,
20 x 40 m N-S and 40 x 40 m the trees show the highest growth in height at the distance of
9 m from the gap edge. For the gaps of 40 x 40 m at the distance above 9 m from the gap edge
the growth in height is varying which could be explained by the adverse impact of competing
vegetation (not considered in detail in this study). The overall tentency observed is that the
edge effect is observed up to the distance of 8 m from the gap edge.

In all the sites the stem diameter regardless of the gap size is increasing along with
an increase of the distance from the gap edge. As regards the growth in height at specified

21



MezZzinatne 26(59)'2012

distances from the edge, the gap size has no significant effect on it. At Mezole, in the gaps of
40 x 40 m the tree collar diameter is higher at specified distances from the gap edge.

The performance of spruce in 20 X 40 m gaps with their longest side oriented in the
E-W or N-S direction does not significantly differ in four years after planting.

Key words: gaps of different size, edge effect, growth of planted spruce.

3aopc, A. ¥, Aonuc, 5. 3. OneHka BAHSHHASL 060YMHDBI HA POCT MOCAXKEHHOM €AH B
Pa3AHYHBIX IO BEeAHYHHE MPOTraAMHAX HACAXKACHHS.

Pestome. B AarBum akTyaAbHBIM SIBASETCSL BOINPOC OO ONTHMAAbHON BeAMYHHE
IPOTAAUH IIPH TPYIIIOBBIX IOCTEIIEHHBIX M BBIOOpOUHBIX pybKax. Brrbopounsie pybxu
OOBIYHO MCIIOAB3YIOTCSA HA IAOWIAASX, TA€ 3allpelljeHbl CIOAOLIHBIE PYyOKM MAH B AE€CHBIX
MacCHBax C GOABIINM YACABHBIM BECOM CIIEABIX HACAXKAEHHUIT, @ TAK)KE B YACTHBIX A€CaX.

LTeab MccAeAOBaHMS — BBIICHUTD BAWSHHE OOOYMHBI IPOTAAMH Ha POCT HOCAXKEHHOM
€AY B Pa3AHYHBIX II0 BeAUYHHE IPOTaAMHAX A€COHACAKACHHSL.

Mccaep0BaHMs IPOBEAECHBI B COCHOBBIX HACAXKACHHUSX B ABYX 00BEKTAX, TA€ BEIPYOAAUCDH
IPAMOYTOAbHbIE U Pa3AMYHbIe TO BeamumHe mporaaussl (10 x 10 m a0 40 x 40 m). Yacrsp
[AOITAAeHl NPOTaAMH oOOCakeHa eAblo. AAsS aHAAM3a AAHHBIX HMCIIOAB30BAH CYMMApHBIH
IIPUPOCT IO BBICOTE 4-TOAUYHBIX ACPEBLIEB, a TAKXXe AMAMeTpP y KOPHeBOH LIeHKHU AepeBlieB
B OAHOM U3 06'bEKTOB.

KoHcTaTupoBaHo, 4TO paccTosiHHe A0 OOOYMHBI IPOTAAMHBI, BEAUYHHA [POTAAUHBI U
HaYaAbHAs BBICOTA AEPEBLeB He MMeeT CymecTBeHHoro Bausuus (p > 0,05) Ha BbDKMBaHue
ean 4 roaa mocae eé mocapku. B 6oaee o6mupHbx mporasuHax (20 x 40 M u 40 X 40 m)
Y AepeBIieB, PACTYLIUX Ha PACcCTOSIHUM 1M OT OGOYHHBI IIPOTAaAMHBI IPHUPOCT IIO BBICOTE
cymectBenHo Hmxke (p<0,05) ueM y AepeBLieB pacTymuX Ha PAcCTOSHHU 3 M, B CBOIO
odepeAb B 60Aee MEHBIINX IPOraAuHAX (10 x 10 M 1 20 x 20 M) IIPHPOCT IO BBICOTE B OAHOM
06’beKTe pasAMYAeTCs CYLeCTBEHHO, HO BO BTOPOM 00'beKTe — HeCyIjecTBeHHO. B mporaannax
20 x 40 B3, 20 x 40 CIO u 40 x 40 M y AepeBILieB, paCTYLIUX HAa PACCTOSHHU 9 M OT 06OYMHDI
IPOTaAMHBI, IIPUPOCT IO BbICOTE cambiii Bbicokuil. Habaropaercs TeHAeHNusE, 4TO 3ddeKT
BAMSIHUSL OOOYHHBI Ha POCT €AM PACIPOCTpaHseTcs A0 8 M oT oboumHbl mporasussl. Ha
KOHKPETHOM PACCTOSIHUM OT OOOYHHBI IIPOTAAKMHBI IPUPOCT IIO BBICOTE ¥ AepeBLEeB B Hoaee
OOLIMPHBIX POTAAMHAX He SIBASETCS! 3HAUYMTeABHO OoabmnM. He HabAlopaAMCH pasandvs B
pocre ean 4 ropa mocae Nocapku B mporasuHax 20 X 40M, Ipu pacloAOKXEeHHH CaMOM AAMHHOM
0604nHbI BRIPY6KY B HanmpaBaeHuax Bocrok — 3amap uau Cesep — IOr.

Katouesvte cA064a: IpOraAMHbI HACAKAEHHUS C PA3AMYHOM BEeAMYHHOM, 3P PEeKT BAMSHUSL
06OYHHBI, POCT IOCAKEHHOM €AH.
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Ievads

Latvija laika

jautagjums par optimalo atvéruma lielumu,

pedéja aktuals ir
veicot grupu pakapeniskas vai izlases cirtes.
Izlases un pakapeniskas cirtes parasti izmanto
platibas, kur aizliegtas kailcirtes vai ari mezu
masivos ar lielu pieauguso audzu ipatsvaru,
ka ari privatajos mezos.
Grupu pakapenisko ciru pielie-
to$ana lauj atrisinat vairakas dabas aiz-

kas

kailcirtém, pieméram, cirtes platiba visu

sardzibas problémas, saistitas  ar
laiku tiek saglabata meZa vide, ka arl dala

no administrativajam un  mezkopibas

prieksrocibam salidzinajuma ar izlases cir-

tém. Jaatzimé, ka Latvija spéka esosie
normativie akti pamata veidoti kailcir$u
saimniecibai.

Mala, $ pétijuma izpratné, saprotama
ka robeza starp atvérumu, kas radies izcértot
koku grupu, un neskarto audzes dalu, kas
pieklaujas atvérumam. Savukart malas ietek-
me - ka ar vides gradientu saistits ekologisks
fenomens, kas rodas gar atvéruma robezu un
iestiepjas piegulogajas ekosistémas (neskar-
taja un izcirstaja audzes dala) (atbilstosi Chen
et al, 1992).

Zinatnieki, kuri péta audzes atvéruma
malas ietekmi uz atvérumiem vainagu klaja,
parasti pievér§as galvenokart problémam,
kas saistitas ar sugu daudzveidibu vai
dabiskas
vértéjot dabisko traucéjumu konteksta (Sipe,
Bazzaz, 1994; Gray, Spies, 1996). Lai gan
$o pétljumu rezultati palidz mezkopjiem

atjauno$anas norisi, atvérumus

pilnveidot dabiskus traucéjumus imitéjosas
metodes, tomér tie sniedz tikai nelielu
dalu no informacijas par malas ietekmi uz
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atjaunos$anas norisi maksligi veidotos audzes
atvérumos, kadi rodas péc grupu pakape-
niskas cirtes veik$anas.

gajé
nezinamajiem ir zaudé&umi, kas rodas,

zina viens no lieldkajiem
samazinoties kocinu augsanai saistiba ar
malas ietekmi nelielos audzes atvérumos
(Laacke, Fiske, 1983; Dale et al, 1995).
Sis problémas risinaganai daudzi pétijumi,
kas balstiti uz maksligi izveidotiem audzes
atvérumiem, ir orientéti piemérota (parasti
minimala) atvéruma lieluma noteik$anai, lai
sasniegtu meza apsaimniekosanas meérkus —
sekmigu dabisko atjaunos$anos un vélamo
koku sugu aug$anu atvérumos (Mcdonald,
Abbot, 1994, Gray, Spies, 1996; Malcolm
et al., 2001; Page, Cameron, 2006; Donis,
2007; Donis, 2008; Rouvinen, Kouki, 2011).
Intensivak apsaimniekotos meZzos pétijumi
veikti, lai noskaidrotu atvéruma lieluma un
stadito kocinu atraanas vietas atvéruma
ietekmi uz to izdzivo$anu un augganu (Palik et
al., 1997; Coates, 2000; Gagnon et al., 2003;
York et al., 2003; York et al., 2004; Donis,
2008; Kern et al, 2012). Tomér joprojam
nav skaidrs jautajums par optimalo atvéruma
lielumu dazadam koku sugam, tostarp eglei,
grupu pakapeniskajas cirtés dazadmeérku
mezkopiba pat $kietami daudz pétitas mezu
ekosistémas (York et al., 2004). Ideala ga-
dijuma mezkopis varétu izvéléties audzes
atvéruma lielumu, zinot optimalos aug$anas
apstaklus konkrétajai koku sugai un tadéjadi
ietekméjot turpmako audzes sugu sastavu
(Messier et al., 1999).

Latvija pakapeniskas un izlases
cirtes plasak ir pétitas pagajusa gadsimta
vida (Kundzins, 1949; Zviedris, 1949b;
Cyna, 1957; Sana, 1958; Zviedris, 1960;
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Igaunis, 1960; Igaunis, 1961), ka ari nesena
pagatné saistiba ar Zemkopibas ministrijas
Meza attistibas fonda pasatito un LVMI
Silava veikto pétijumu ,Nekailcir§u meza
apsaimnieko$anas modela izstride” (Donis,
2008). Si projekta ietvaros galvenokart
skaidrota audzes atvéruma lieluma un malas
ietekme uz dabiskas atjauno$anas norisi,
nedaudz pieskaroties ari maksligi atjaunotu
kocinu augs$anai (Donis, 2006; Donis, 2007;
Donis, 2008).

Masu pétijuma mérkis — noskaidrot
ietekmi

staditu eglu aug$anu dazada lieluma audzes

mezaudzes atvéruma malas uz
atvérumos.

Hipotéze — dazada izméra un konfi-
guracijas audzes atvérumos, palielinoties at-
tilumam no mezaudzes atvéruma malas,

staditu eglu augs$ana notiek dazadi.

Materials un metodika

Lauka darbu metodika
Pétijums veikts 2 objektos Meza
pétidanas stacijas (MPS) Kalsnavas mezu
novada (turpmak teksta — Kalsnavas objekts)
un MPS Mezoles me?u novada (turpmik
teksta — Mezoles objekts) teritorija, kur
izcirsti dazada izméra taisnstarveida atve-

rumi Zemkopibas ministrijas Meza attisti-
bas fonda pasatita un LVMI Silava veikta
pétijuma,NekailcirSumezaapsaimniekosanas
modela izstrade” ietvaros (Donis, 2008). Abi
objekti atrodas 98-104 gadus vecas priezu
audzés (Kalsnava — 8P2E; Mezole — 6P2B2E)
lana-damaksna meza tipos (1. tab.).

Objekti ierikoti 2005. gada, sakotnéji
izveidojot 40 x40 m kvadratu tiklu visa
nogabala un audzes raksturo$anai kvadratu
vidi uzmérot aplveida parauglaukumus ar
radiusu 12,62 m. 2006.-2007. gada ziema
ieziméti un izcirsti dazada izméra taisn-
starveida atvéerumi 10 x 10 m; 20 x 20 m;
20 X 40 m (garako malu izvietojot Z-D vai
A-R virziena, turpmak teksta 20 x40ZD
un 20 x40 AR) un 40 x 40 m ta, lai starp
izcirstajlem  atvérumiem butu  vismaz
20m platas necirstas starpjoslas (izpemot
10 x 10 m atvérumiem, kur mazakais atta-
lums starp atvérumiem ir 10 m). Kalsnavas
objekta 2008.gada pavasari izcirstie atveé-
rumi sadaliti 10 x 10 m kvadratos, un dala
no iezimétajiem kvadratiem apstaditi ar
egles kailsaknu stadiem (h,,y = 27,1 +0,6 cm;
hpee = 65 cm),

ieskéluma

hi, = 8 cm; stadisanu

izdarot nesagatavota augsne;

10x 10 m atvérumos apstadits viss at-

1. tabula / Table 1

Kokaudzes I stava raksturojums objektos

Stand overstorey in test sites

Vid. 12 .
Sastavs Vecums, | cduwrmérs, | Vid. aug- laili::rsr;s nlffi]:_'l
Objekts | Meza tips Species di ¢ cm stums, m m? ha-! ¢ Stock
Testsite | Foresttype | composi- |, & Mean Mean
; ge, years . . Basal area, | volume,
tion diameter, | height, m Do .
om m? ha m?> ha
Kalsnava Ln, Dm 8P2E 98 31,3 25,8 29,2 360,1
Mezole Dm 6P2B2E 104 35,2 29,5 31,6 449,8
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vérums, 20 X 20 m atvérumos apstadits 1 no
4 kvadratiem; 20 x 40 m kvadratos — 2 no 8
un 40 x 40 m kvadratos 3 no 12 kvadratiem
(1. att; 2. tab.).

StadiSana veikta, izmantojot kvad-

viena kvadrata), lidz ar to zinams katra koci-
na attalums lidz izcirsta atvéruma malai. Péc
tada pasa principa 2009. gada pavasari izsta-
diti egles kailsaknu stadi (h,,; = 35,1 0,6 cm;
h. = 12 cm; h,,,, = 80 cm) ari Mezoles ob-

ratveida stadvietu shému, kur stadvietu jekta. Katru gadu jalija veikta agrotehniska
savstarpéjais attalums ir 2 x 2 m (25 kocini  kopsana.
32 27
7 32 27
il 2
3 4
1 2 3 4
33 28
5 6 7 8
41
1 2 1 2 3 4
48 42 341 29
3 4 5 6 7 8
5 6 9 10§ 11 | 12
7 8 13| 14| 15| 16
1. attéls. Mezoles objekta 49 43 =S 30

shémas fragments. ;|
Figure 1. Fragment of the scheme 5
of Mezole test site.

— sakotnéji ieziméto 40 x 40 m kvadratu Nr. / No of the initial rectangular
plots 40 x 40 m
— atjauno$anas kvadratu Nr. izcirstajos atvérumos / No of the plots planted over

- apstadits ar egli / planting by spruce

2. tabula / Table 2

Pétijuma materiala raksturojums objektos

Description of test sites

Atve- Tzcirsto atvérumu At Iestédito. kocinu Analizétq kocinu

Atvéruma | U0 il 'umuaer:Zi-ts Numbcsal;z;}s lanted Numbeilf)j‘lfzsnal zed

lielums P latl?a, Number of gaps ] atvéruma treesp trees ’

Gap size g; v Replicates

area, m’ Kalsnava | Mezole per gap Kalsnava | Mezole | Kalsnava | Mezole

10x 10 100 3 3 1 75 75 58 48
20 x 20 400 2 4 1 S0 100 45 49
20 x 40 AR 800 2 3 2 100 150 79 96
20x40ZD 800 2 2 2 100 100 81 75
40 x 40 1600 3 3 3 225 225 168 166
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Uzreiz péc iestadisanas kociniem
izmérits augstums, kas atkartoti uzmérits
katru rudeni, ka ari noteikts kocinu stavoklis
(dzivs, beigts vai bojats), ka ari bojatajiem
fikséts bojajuma veids (dzivnieku bojajumi,
slimibas u.c.). MeZoles objekta 2012. gada
rudeni uzmeérits ari kocinu caurmérs pie

saknu kakla.

Kameralo darbu metodika

Datu matematiskaja apstradé analizéta
kocinu izdzivo$ana Kalsnavas un Mezoles
objekta 4 gadus péc iestadiSanas. Analizéts
ari kocinu augstuma pieaugums abos
objektos 4 gadus péc iestadianas, bet
kocinpu caurmérs pie sakpu kakla - tikai
Mezoles objekta. Izmantota daudzfaktoru
dispersijas analize datorprogramma SPSS14.
Ka ietekméjosie faktori parbauditi — objekts,
atvéruma  lielums, sakotnéjais  kocinu
augstums un attalums lidz tuvakajai malai.
Izdzivoju$o kocinu izpétei izmantoti visi
kocini, bet augstuma pieaugumu un diametru
analizei — tikai nebojatie kocini.

Parbaudot  butiski

faktorus, konstatéts, ka gan kocinu sakotnéjie

ietekméjosos

augstumi, gan augstuma pieaugumi 4 gados
butiski at$kiras pa objektiem, tadé] turpmaka
analize veikta katram objektam atsevigki.
Par gradacijas klasi izmantots atvéruma
lielums un attalums no loga malas, bet ka
kovariacijas faktors — sikotnéjais augstums.
Nemot véra nelielo novérojumu skaitu
(lidz 3 novérojumiem) gradacijas klasés
Sm 10 X 10 m atvéruma un 9 m 20 X 20 m,
tas piesaistitas tuvakajam klasém. Tapat
40 x 40 m atvéruma 15m gradacijas klasei
pievienota 17 m un 19 m gradacijas klase.
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Rezultati un diskusija

Attalums lidz atvéruma malai, atvéru-
ma lielums un sakotnéjais kocinu augstums
to izdzivo$anu 4 gadus péc iestadiSanas
bitiski neietekmé (p-vértiba >0,05). Tomér
izdzivosana bitiski atskiras (p-vértiba <0,05)
pa objektiem. Kalsnava kopuma saglabajusies
90,4 % iestadito kocinu, bet Mezolé — 84,4 %.
Batiska ir ari objekta un atvéruma lieluma
mijiedarbiba, un at$kirigs ir izdzivojuso
kocinu ipatsvars Kalsnavas un Mezoles
objektu 10 x 10 m, 20 x 20 m, 20 x 40 AR,
20x40ZD un 40x40m atvérumos
attiecigi — 98,7 % un 78,7 %, 96 % un 72 %,
89 % un 80,7 %, 95 % un 87 %, 84,9 % un
91,6 % (2. att.). Lielbritanija veikta pétijuma
konstatéts, ka 4 gadus péc iestadisanas audzes

atvérumos ar diametru 20 m izdzivojusi tikai
aptuveni S0 % iestadito Sitkas eglu (Page,
Cameron, 2006), lidz ar to $adu kocinu
ipatsvars ir salidzinosi augsts.

Lielakos atvérumos (20 x 40 AR,
20x40ZD un 40x40m) 1m attiluma
no atvéruma malas augo$iem kociniem ir
batiski (p-vértiba <0,05) mazaki augstuma
pieaugumi neka 3 m attiluma augo$ajiem,
bet mazakos atvérumos Kalsnavas objekta
§is at8kiribas ir butiskas, savukart Mezoles
objekta — nebitiskas (3. tab; 3., 4. att.).

Atvérumos 20 x 20 m, talak par 3 mno
atvéruma malas, kocinu augstuma pieaugums
irlielaks, tomeérbutiskineatskiras; 20 x 40 ZD
atvérumos lielaka attaluma no audzes malas
augstuma pieaugumi ir lielaki, un Kalsnavas
objekta butiski lielaki kocini ir 9 m attaluma
no atvéruma malas, bet MeZoles objekta malas
ietekme izpauzas tikai lidz 7 m no atvéruma
20 x 40 AR novérotas
tendences nav viennozimigas — ja Mezoles

malas. Atvérumos
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2. attéls. Staditas egles izdzivojuso kocinu ipatsvars (tstandartkliida) 4 gadus péc iestadisanas
dazada lieluma audzes atvérumos Kalsnavas un MezZoles objekta.

Figure 2. Planted spruces’ survival (tstandard error) 4 year after planting in gaps of different size in
the test sites of Kalsnava and MeZole.

3. tabula / Table 3
Staditas egles 4 gadu augstuma pieaugums dazada lieluma audzes atvérumos saistiba
ar attalumu lidz atvéruma malai
Planted spruces’ 4 years height increment in gaps of different size by distances from gap edges

?"ebs]tesll(:es Kalsnava Mezole
Atta11_1ms ks 4 gadu 4 gadu
Atvéruma atvergma augstuma augstuma
telimmmns malai, m ieauoums®, cm Standartklada ieauoums”. cm Standartklada
Gap size | Distance from | P 4 §u height Standard error | P 4 %uhei ht Standard error
P nearest gap edge, | . 7" e8! T heg

" increment”, cm increment”, cm

10 10 1 21,7¢ 1,6 31,00 2,1

X

3 28,3" 2,1 36,2* 2,8
1 33,3 53 38,6 32

50 %20 3 54,2 5,5 41,4* 4,0

x

S 56,6 6,9 54,8 53
7 63,6° 7,8 55,1° 6,7
1 34,1* 4,0 23,3° 4,7
3 61,2 4,4 41,9 44

20 x 40 AR S 57,7 4,5 61,2¢ 5,6
7 60,8 56 80,2¢ 5,7
9 68,9 6,7 95,7¢ 6,6
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3. tabula (turpinajums)/ Table 3 (continued)

?zﬁl:;: Kalsnava Mezole
Attah_lms lidz 4gadu 4gadu
Atvéruma atveruma augstuma augstuma
liel malai, m . o Standartklada | . 2 Standartklada
\Cunis Distance from pleaugums , €\ - gtop dard error | P8ISS grandard error
Gap size 4 yr. height 4 yr. height
nearest gap edge, | . % . *
m increment”, cm increment”, cm
1 21,9° 42 33,4° 42
3 36,2° 4,0 48,3" 44
20x40ZD N 59,3¢ 4,1 57,4° 59
7 66,6° 4,6 79,5¢ 54
9 85,34 6,0 79,6 6,2
1 28,5* 4,6 32,8° 4,9
3 52,3 42 51,0° 51
5 68,8 4,5 86,7¢ 64
40 x40 7 71,3 4,7 91,1 6,0
x
9 75,34 4,7 107,6¢ 7,0
11 63,2b 4,7 102,8< 6,0
13 57,5% 6,6 107,64 5,9
15 93,2¢ 5,5 98,4 5,6
Apziméjumi / Legend:
abod

— homogéni kompleksi péc attdluma lidz atvéruma malai grupéti pa atvéruma lielumiem un

objektiem / homogeneous subsets by distance from gap edges gruped by gap sizes and test sites;
* — vidéjas vértibas un homogénie kompleksi apréekinati, nemot véra kovarianti — sakotnéjo kocinu
augstumu / means and homogeneous subsets calculated considering covariate — initial plant height.

objekta pie lielaka attiluma no atvéruma
malas augstuma pieaugumi ir lielaki, tad
Kalsnavas objekta situacija nav lidzvértiga, jo
40 x 40 m atvérumos, sakot no 3 m attiluma
no atvéruma malas, augstuma pieaugumi ir
svarstigi, un lai gan talak par 3 m tie ir lielaki
neka 3 m attiluma no atvéruma malas, ka ari
Sm, 7m un 9m attaluma ir batiski lielaki
(un lielaki ari lielaka attiluma no atvéruma
malas), tomér 11 m un 13 m attaluma batiski
neat$kiras no 3 m attdluma augos$o kocinu
augstumiem. Turklat 13 m attaluma kocinu
augstuma pieaugums ir batiski mazaks neka
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9m attiluma, bet 15 m attailuma - butiski
lielaks neka 9 m attaluma. Savukart MezZoles
objekta 40 x 40 m atvérumos talak par 3 m
no atvéruma malas augoso kocinu augstuma
pieaugumi ir butiski lielaki neka kociniem
3 m attaluma. Noveérots, ka, sakot no 9m
attaluma, kocinu augstuma pieaugumi ir
svarstigi un savstarpéji nav butiski atskirigi.

objekta,

atvéruma lieluma, konkréta attaluma no malas

Kalsnavas neatkarigi no
kocinu augstuma pieaugumi ir lidzigi: ja $aja
attaluma no atvéruma malas lielakais kocinu
augstuma pieaugums ir viena no atvérumiem,
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3. attéls. Staditas egles 4 gadu augstuma pieaugums (+standartkliida) saistiba ar audzes
atvéruma lielumu dazada attaluma lidz audzes atvéruma malai Kalsnavas objekta.

Figure 3. Planted spruces’ 4 years height increment (tstandard error) in gaps of different size by
distances from gap edges in test site Kalsnava.
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4. attéls. Staditas egles 4 gadu augstuma pieaugums (tstandartklida) saistiba ar audzes
atvéruma lielumu dazada attaluma lidz audzes atvéruma malai MezZoles objekta.

Figure 4. Planted spruces’ 4 years height increment (tstandard error) in gaps of different size by
distances from gap edges in test site MeZole.
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tad cita attaluma - cita izméra atvéruma
kocinpiem augstuma pieaugumi ir lielaki.
Pieméram, 1 m attaluma lielakais augstuma
pieaugums ir kociniem 20 x 20 m atvérumos,
3 m attiluma - 20 x 40 AR atvérumos, Sm

attaluma - 40 x 40 m atvérumos, bet 7m
un 9m attdluma - 20x40ZD atvérumos
(4.tab,, S.att.). Turklat Sm, 7m un 9m
attalumakocinu augstuma pieaugumidazados
atvérumos savstarpéji nav batiski atskirigi.

4. tabula / Table 4

Staditas egles 4 gadu augstuma pieaugums dazada attaluma lidz audzes atvéruma malai saistiba

ar audzes atvéruma lielumu

Planted spruces’ 4 years height increment at different distances from gap edges in gaps of different size

Obj ekts Kalsnava Mezole
Test site
Attalums
lidz
turvakajai Atvéruma s":ugr?liu ?:agl; stugr;iu ?:51;-
malai, m . }3 Standartklada }3 Standartklada
: lielums gums®, cm 2 gums®, cm :
Distance . ; Standard error : Standard error
From Gap size 4 year height 4 year height
increment®, cm increment®, cm
nearest gap
edge, m
10x 10 21,8 2,3 29,9 2,8
20 x 20 31,3 3,5 38,9° 3,3
1 20 x 40 AR 34,3 2,9 22,8% 32
20x40ZD 22,4% 3,2 34,0 3,4
40 x 40 28,37%¢ 2,9 34,6 2,9
10x 10 27,7 40 38,1° 6,1
20 x 20 53,2b 50 40,4° 6,6
3 20 x 40 AR 61,6° 42 42,1° 4,7
20x40ZD 36,7 4,1 48,0° 5,5
40 x 40 49,7° 3,5 S51,3* 4,8
20 x 20 61,1° 7,0 54,6 10,2
S 20 x 40 AR 60,4° 50 61,0° 74
20 x 40 ZD 60,8° 48 57,2° 87
40 x 40 67,8 4,3 88,4° 7,2
20 %20 65,5° 8,2 §5,5° 10,9
; 20 x40 AR 63,9* 6,6 82,6° 6,2
20x407ZD 70,5° 5,7 79,4 6,8
40 x 40 65,9 4,9 89,6 5,7
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4. tabula (turpinajums)/ Table 4 (continued)

Obj ekts Kalsnava Mezole
Test site
Attalums
lidz
ol Atvéruma s‘t‘.ugr?gu ?::ﬁl-- s‘ttugr:lgu ?:eg;-
malai, m : P Standartklada P Standartkluda
: lielums gums™, cm gums®, cm
Distance Gap si heioh Standard error heioh Standard error
from ap size 4 year height 4 year height
increment”, cm increment®, cm
nearest gap
edge, m
20 x 40 AR 73,5° 7,5 96,1* 5,6
9 20x407ZD 89,1* 7,0 78,5° 6,3
40 x 40 75,8 4,5 107,8% 5,2
Apziméjumi / Legend:
a,b,c

- homogéni kompleksi (p-vértiba >0,05) pa atvéruma lielumiem grupéti péc attaluma lidz

atvéruma malai un objektiem / homogeneous subsets (a > 0,05) by gap sizes grouped by distance from
gap edge and test sites;
* — vidéjas vertibas un homogénie kompleksi aprékinati, nemot véra kovarianti — sakotnéjo kocinu
augstumu / means and homogeneous subsets calculated considering covariate — initial plant height.

4 gadu augstuma pieaugums, cm
4 years height increament, cm

100

80

N 7
Attalums, m

Distance, m

010x10
E120x20
B 20x40AR
E120x40ZD
0 40x 40

S. attéls. Staditas egles 4 gadu augstuma pieaugums (+standartklida) dazada attaluma lidz

audzes atvéruma malai saistiba ar audzes atvéruma lielumu Kalsnavas objekta.

Figure S. Planted spruces’ 4 years height increment (tstandard error) at different distances from gap
edges in gaps of different size in test site Kalsnava.
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Mezoles objekta novérojama tendence,
ka konkréta attiluma no atvéruma malas un
lielaka audzes atvéruma kocinu augstuma
lielaki,
at$kiribas starp gradacijas klasém lielakoties
ir nebitiskas (4. tab., 6. att.).

Nemot

pieaugumi ir tomér pieaugumu

véra tendencu atskiribas
starp objektiem, nav pamata apgalvot, ka
pie konkréta attaluma no atvéruma malas
un lielakos atvérumos kocinu augstuma

pieaugumi ir lielaki. Ka viens no iespéjamiem

iemesliem, kadé] augstuma pieaugumu
tendences starp objektiem at$kiras, ir
butiskais  kocinu  sakotngjo  izméru

(hyq=27,1 £0,6 cmKalsnavaun35,1 +0,6 cm
Mezolé) atdkirigums (p-vértiba <0,05). Sa-
kotnéji Kalsnavas objekta mazakie kocini

(detalizéti nav aprakstits), un lidz ar to liela-
ku konkurenci péc resursiem, varétu $o
atskiribu izskaidrot. Iespéjams, ka pozitivu
lomu Mezoles objekta atstajis ari matesau-
dzes koku sugu sastavs, kur 2 vienibas veido
bérzs. Tomér vienlaikus Kalsnavas objekta
izdzivojuso kocinu ipatsvars ir batiski lielaks,
ko varétu skaidrot ar mazaka izméra stadu
spéju veiksmigak adaptéties.

Kocinu caurmérs pie sakpu kakla
Mezoles objekta 4 gadus péc iestadisanas
ir batiski atkarigs (p-vértiba <0,05) gan
no sakotnéja kocinu augstuma, gan audzes
atvéruma lieluma, gan attaluma lidz atvéruma
malai. Lielaka attdluma no atvéruma malas
kocinu caurmérsirlielaks (iznemot 40 x 40 m
atvéruma 15 m attaluma augosos kocinus),

savienojuma ar nedaudz lieliku aizzélumu tomér mazikos atvérumos (10x 10m
120
100
; ‘}
S E
g3
-
g 5 80
2 g
it - ;
g f e T I | D10x10
El §° A, & 20x20
% S
L B 20x40AR
s 240 -
2 3 E20x40ZD
®
& ¥
+ T 40x 40
20 - =
0
1 3 s 7 9

Attalums, m

Distance, m

6. attéls. Staditas egles 4 gadu augstuma pieaugums (+standartkliida) dazada attaluma lidz

audzes atvéruma malai saistiba ar audzes atvéruma lielumu MeZoles objekta.

Figure 6. Planted spruces’ 4 years height increment (tstandard error) at different distances from gap

edges in gaps of different size in test site MeZole.
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S.tabula / Table S
Staditas egles caurmérs pie saknu kakla (D,) 4 gadus péc iestadiSanas dazada lieluma audzes
atvérumos saistiba ar attalumu lidz atvéruma malai MeZoles objekta
Planted spruces’ root collar diameter (D,) 4 years after planting in gaps of different size by distances
from gap edges in test site MeZole

Attalums lidz tuvakajai
Atvéruma lielums malai, m D* mm Standartklada
Gap size Distance from nearest 0& Standard error
gap edge, m
1 11,2° 0,5
10x 10
3 11,8 07
1 15,0 0,8
3 15,6 1,0
20 x 20
5 16,8 1,4
7 17,2¢ 1,7
1 10,8° 08
3 13,2° 0,7
20 x40 AR S 15,7¢ 0,9
7 16,1 09
9 18,94 1,1
1 13,00 07
3 15,6° 07
20x40ZD S 16,8 0,9
7 18,9¢ 0,8
9 19,0° 1,0
1 13,7 038
3 15,9* 0,9
S 20,7° 1,1
7 21,6 1,0
40 x 40
9 21,9° 1,2
11 22,7 1,0
13 22,7 1,0
15 21,8 0,9
Apziméjumi / Legend:

»b<d_homogéni kompleksi (p-vértiba >0,05) péc attiluma lidz atvéruma malai grupéti pa atvéruma
lielumiem un objektiem / homogeneous subsets (a > 0,05) by distance from gap edges grouped by gap
sizes;

* — vidéjas vértibas un homogénie kompleksi aprékinati, nemot véra kovarianti — sakotnéjo kocinu
augstumu / means and homogeneous subsets calculated considering covariate — initial plant height.
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7. attéls. Staditas egles caurmérs (+standartklada) pie saknu kakla (D,) 4 gadus péc
iestadisanas dazada lieluma audzes atvérumos saistiba ar attalumu lidz atvéruma malai

Mezoles objekta.

Figure 7. Planted spruces’ root colar diameter (D,) (tstandard error) 4 years after planting in in

gaps of different size by distances from gap edges in test site MeZole.

un 20x20m) §i tendence nav bitiska
(5.tab.,7. att.). Atvérumos 20 x 40 AR un
20 x40ZD kocini buatiski tievaki ir 1m
Savukart 40 x 40 m
atvérumos, tuvak par 3m no atvéruma

attaluma no malas.

malas, tie ir butiski tievaki, bet Sm lidz
1S m attaluma kocinu caurmérs pakapeniski
palielinas, tomér butiski neatskiras.
Salidzinot ar citu atvérumu lielumiem
(6. tab., 8.att.), bitiski resnaki kocini 1 m
attaluma no malas ir atvérumos 20 X 20 m
un 40 x 40 m; 3 m attaluma no malas butiski
resnaki kocini ir 40x40m atvérumos,
salidzinot ar atvérumiem 10X 10m; Sm
attaluma buatiski resnaki kocini ir 40 x 40 m
atvéruma, turklat salidzinajuma ar visiem
lielumiem. Resnakie

paréjiem atvéruma
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kocini ir ari1 7 m un 9 m attaluma 40 x 40 m
atvérumos, tomeér 7 m attailuma butiskas
at$kiribas novérotas tikai 20 x 40 AR, bet
9 m attaluma — 20 x 40 ZD atvérumos augo-
$ajiem kociniem. Kopuma varam secinat,
ka konkréta attaluma no atvéruma malas
40 X 40m atvérumos ir lielakie kocinu caur-
meéri pie saknu kakla.

Kocinu caurmérs pie sakpu kakla
4 gadu vecumi, ki ari 4 gadu augstuma
pieauguma tendences Mezoles objekta ir
saméra lidzigas (4.; 6.; 7.; 8. att.), lai gan vie-
krasakas

at$kiribas starp attallumiem no atvérumamalas

na atvéruma lieluma ietvaros

ir novérojamas augstuma pieaugumiem.
Savstarpéji salidzinot 20 x 40 AR un

20x40ZD atvérumus, kocinu augstumu
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6. tabula / Table 6
Staditas egles caurmérs pie saknu kakla (D,) 4 gadus péc iestadianas dazada attiluma lidz
audzes atvéruma malai saistiba ar audzes atvéruma lielumu MeZoles objekta
Planted spruces’ root collar diameter (D,) 4 years after planting at different distances from gap edges
in gaps of different size in test site MeZole

Attalums lidz tuvakajai
malai, m Atvéruma lielums D.* mm Standartklada
Distance from nearest Gap size 0F Standard error
gap edge, m
10x 10 11,8° 0,6
20 %20 14,8° 0,7
1 20 x 40 AR 11,2* 0,7
20 x 40 ZD 12,5 07
40 x 40 14,0° 0,6
10x 10 13,0° 1,0
20 % 20 15,2 L1
3 20 x 40 AR 13,9% 0,8
20 x40 ZD 15,1 0,9
40 x 40 16,0° 08
20x20 16,5 1S
s 20 x 40 AR 16,8* 1,0
20x40ZD 16,2* 1,2
40 x 40 20,7 1,0
20 % 20 17,1 2,1
, 20 x 40 AR 17,20 1,2
20 x 40 ZD 18,2 1,3
40 x 40 21,2° L1
20 x 40 AR 19,7 0,9
9 20 x 40 ZD 18,9° 1,0
40 x 40 21,9° 0,8
Apziméjumi / Legend:

»b<d_ homogéni kompleksi (p-vértiba >0,05) péc attiluma lidz atvéruma malai grupéti

pa atvéruma lielumiem un objektiem / homogeneous subsets (a > 0,05) by distance from gap edges
gruped by gap sizes;

* — vidéjas vértibas un homogénie kompleksi aprékinati, nemot véra kovarianti — sakotnéjo kocinu
augstumu / means and homogeneous subsets calculated considering covariate — initial plant height.
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8. attéls. Staditas egles caurmérs (+standartkliida) pie saknu kakla (D,) 4 gadus péc
iestadisanas saistiba ar attalumu lidz atvéruma malai dazada lieluma audzes atvérumos MeZoles

objekta.

Figure 8. Planted spruces’ root collar diameter (DO) (tstandard error) 4 years after planting at

different distances from gap edges in in gaps of different size in test site MeZole.

pieaugumi un caurméri pie saknu kakla
konkréta
lielakaja dala gadijumu batiski neatskiras:

attiluma no atvéruma malas
ja viena attiluma no audzes malas kocinu
augstuma pieaugums ir lielaks 20 x 40 AR
atvérumos, tad cita attaluma — tas ir lielaks
20 x 40 ZD atvérumos, turklat atskiribas ir
novérojamas ari starp objektiem (S., 6. att.).
Pieméram, Kalsnavas objekta 1 mun 3 m atta-
luma augstuma pieaugumi ir butiski lielaki
20 X 40 AR atvérumos, bet Sm, 7m un 9 m
attiluma — 20 x 40 ZD atvérumos (atgkiribas
nav bitiskas). Savukart Mezoles objekta 1 m
un 3 m attaluma augstuma pieaugumi ir lielaki
20 X 40 ZD atvérumos, bet Sm, 7m un 9 m
attailuma - 20 x 40 AR atvérumos, turklat
9 m attaluma at$kiribas ir batiskas. Caurmeéri
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pie saknu kakla Mezoles objekta 1 m, 3 m un
7 m attaluma lielaki ir 20 x 40 AR atvérumos,
bet Sm un 9m attaluma - 20x40ZD
atvérumos, tomeér at$kiribas neviena gadi-
juma nav butiskas. Varam secinat, ka atskiri-
bas egles aug$ana 4 gadus péc iestadi$anas
20 x 40 m atvérumos nav konstatéjamas, ja
garaka mala izvietota A-R vai Z-D virziena.
Ka
atverumos

jau minéts ieprieks, lielakos
(20x40 AR, 20x40ZD un
40 x 40 m) 1 m attiluma no atvéruma malas
augoSajiem kociniem augstuma pieaugumi
ir butiski mazaki (p-vértiba <0,05) neka
3m attadluma augoSajiem, bet mazikos
atvérumos - viena objekta atskiribas ir
butiskas, bet otra — nebatiskas. Sikot no
3m lidz 9 m attalumam no atvéruma malas
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lielakoties katrai nakamajai gradacijas klasei
kocinu augstuma un caurméra pie saknu
kakla pieaugumi ir lielaki, tomér butiskas
atskiribas konstatéjamas tikai dala gadijumu,
turklat tendences at$kiras pa objektiem.
Savukart, sakot no 9 m no atvéruma malas,
kocinu augstuma un caurméra pie saknu
kakla pieaugumiem viena no objektiem at-
$kiribu praktiski vairs nav, bet otra objek-
ta augstuma pieaugumi ievérojami varié.
Tas norada, ka lidz 9 m attalumam, uzlabo-
joties gaismas rezimam un samazinoties koku
saknu ietekmei, aug$anas apstakli uzlabojas,
bet lielaka attaluma kocinu aug$anu ietekmé
citi fona apstakli, pieméram, aizzélums,
kas abos objektos ir saméra ievérojams.
Pieméram, 40 X 40 m atvérumu centralajas
ap

koptajam platibam, avenaju augstums vietam

dalas, arpus iestaditajiem kociniem
parsniedz 1,5 m (detalizéti nav aprakstits).
Ieprieks jau minéts, ka agrotehniska kopsana
tiek izdarita reizi gada — katru gadu parasti
jalija, tomér oktobri uzmérot kocinus, radies
subjektivs iespaids, ka kopsana 40 x 40 m
atvérumos butu veicama divreiz gada, lai
novérstu aizzéluma konkuréjoso ietekmi.

Ari citos pétijumos, kur aizzélums
nav kontroléts, novérota lidziga tendence —
lielakos atvérumos, talak no atvéruma
malas, kocinu aug$anu ietekmé ari aizzéluma
konkurence, kas samazina gaismas reZima
uzlabosanas pozitivo efektu (Kern, et al.,
2012).

J.-Donis (2007), pétot dabisko at-
jaunosanos dazadu konfiguraciju audzes at-
vérumos priezu audzés métraja, konstatéjis,
ka tuvak par S m no audzes malas priedites
ir butiski Isakas. Savukart katra nakamaja

gradacijas klasé kocinu augstums ir lielaks,
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tomeér batiski neatgkiras. Rezultatu atgkiribas
iesp&jams izskaidro tas, ka pétijums ir veikts
10 gadus péc izcir$anas un priede, ka gaismas
prasiga suga, gaismas rezimam uzlabojoties,
daudz aktivak. Turklat
gradacijas klagu robeZas ir daudz plasakas
(Smun 10 m).

Nemot véra, ka, sakot ar 9m no at-

reagé pétijuma

véruma malas, kocinu augstuma pieaugumi
vairs ievérojami neatskiras un ir svarstigi, ka
ari pienemot par katra kocina augganas telpu
1 m radiusu ap to, novérojama tendence, ka
negativa ietekme uz egles aug$anu izpauzas
lidz 8 m no atvéruma malas. Tadél varam
secinat sekojo$o - malas efekts 10 x 10 m
20 x 20 m (20x20m
atvérumos 4 % no platibas nav ieklauti) no-

un atvérumos
vérojams visa atvéruma platiba: 20 x 40 m
atvérumos negativai ietekmei paklauti 88 %,
bet 40 x 40 m atvérumos — 64 % no atvéruma
platibas. Vienlaikus jaatzimé, ka tas ir tikai
novérotas tendences, jo ka kocinu augstuma
pieaugumiem, ta ari caurmériem pie saknu
kakla 7 m un 9 m attaluma batisku at$kiribu
parsvara nav.

Ziemelamerikas mérenas joslas zieme-
lu dalas mezos (Coates, 2000) konstatéts,
ka audzes atvérumam nav jabat loti lielam
(0,1-0,2 ha), lai kocinu attistibas gaita bitu
lidzveértiga tai, kada ta ir kailcirtés augosiem
kociniem. Zviedrija veikta pétijjuma ieteikti
lidzigi atvéruma lielumi - 20-40 x 30-60 m
(Erefur et al., 2011). Latvija Z. Sana (1973)
rekomendgéjis sakotnéji izcirst atvérumus,
kuru diametrs batu lidzigs koku augstumam
(aptuveni 25Sm). Savukirt meZzinatnieka
A. Zviedra (1949a)
lielums - 30 x 30 m.

ieteiktais atvéruma
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Secinajumi

1. Attalums lidz atvéruma malai, atvéruma lielums un sakotnéjais kocinu augstums batiski
neietekmé (p-veértiba >0,05) egles izdzivosanu 4 gadus péc iestadiSanas.

2. Lielakos atvérumos (20 x 40 AR, 20 x 40 ZD un 40 x 40 m) 1 m attaluma no atvéruma
malas augosiem kociniem ir batiski (p-vértiba <0,05) mazaki augstuma pieaugumi neka
3 m attaluma augosajiem, bet mazakos atvérumos (10 x 10 m un 20 x 20 m) Kalsnavas
objekta tie atskiras batiski, savukart Mezoles objekta — nebutiski.

3. Novérota tendence, ka 9 m attaluma no atvéruma malas 20 x 40 AR, 20 x 40 ZD un
40 x 40 m atvérumos kocinu augstuma pieaugums ir lielakais.

4. Visos aplukotajos audzes atvérumu izmeéros lielaka attaluma no atvéruma malas kocinu
caurmers ir lielaks.

S. Konkréta attaluma no atvéruma malas kocinu augstuma pieaugums lielakos atvérumos
nav ievérojami lielaks.

6. Konkréta attaluma no atvéruma malas 40 X 40 m atvérumos ir lielakie kocinu caurmeéri
pie saknu kakla.

7. Novérota tendence, ka malas ietekme uz egles aug$anu izpauzas lidz 8 m no atvérumu
malas.

8. Nav atskiribu egles aug$ana 4 gadus péc iestadi$anas 20 x 40 m atvérumos, garako malu
izvietojot A—R vai Z-D virziena.

Pateiciba: publikacija sagatavota MeZa nozares kompetences centra projekta “Metodes
un tehnologijas meza kapitalvértibas palielinaganai” (L-KC-11-0004) ietvaros.
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