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Kopsavilkums. Biezi novérota parddiba abelu darzos ir periodiska razosana. Sada tendence ir izteikta
vairumam, it seviski bagatigi razojosu, Skirnu. Lai mazinatu periodiskumu un nodrosinatu razosanas
stabilitati, retinasana veicama jau ziedesanas laika, lai veicinatu ziedpumpuru ieriesanos nakama gada
razai. Retinasana var uzlabot ari auglu kvalitati potenciali parbagatos razas gados. Alternativa
kimiskajai retinasanai ir mehaniska retindasana. Potcelmu un ziedu mehaniskas retinasanas ietekmes
novertejums tika uzsakts izmégindjuma no 2016. lidz 2021. gadam. Nakamajos gadus (2022.—2023. g.)
mehaniska ziedu retinasana vairs netika istenota. ST iemesla dél tika veikti novérojumi par iepriekséjas
sezonds veiktds retindasanas pécietekmi. Periodd no 2020. lidz 2021. gadam biitiski lieldka raza bijusi
visos variantos, kur netika veikta mehaniska retinasana. Savukart perioda no 2022. lidz 2023. gadam
bitiskas atSkirtbas novérotas starp potcelmiem un Skirném. Kopéjas tendences apliecina, ka
augstrazigakas Skirnes ir ‘Gita’, ‘Ligol’, ‘Antej’, savukart mazak razigas ir Skirnes ‘Baltais Dzidrais’,
‘Konfetnoje’ un ‘Kovalenkovskoje’. Bitiski lielaku raZibu nodrosina Skirnes uz potcelma B.396,
salidzinot ar M.9. Stabildka razosana (razosSanas periodiskuma indekss — zemaks) retinasanas
pécietekmé novérota uz potcelma B.396 (pretstata M.9) skirném ‘Kovalenkovskoje’, ‘Rubin’, ‘Gita’,
‘Antej’ un ‘Ligol’. Tapat novérojama tendence, ka zemaks razosanas periodiskuma indekss veidojies uz
Skirpu.

Atslegas vardi: Malus domestica, razoSanas stabilitate, auglu kvalitate.

levads

Dazkart abolus iespgjams nopirkt 1idz velam pavasarim, ja izveletas attiecigas Skirnes, nodrosinati
glabasanas apstakli un giitas bagatigas razas. Diemzel biezi vien pavasaros tirdznieciba viet€jas
izcelsmes abolu ir salidzino$i maz. Abelu audzesana ir jaiegulda liels roku darbs, ne tikai pie vainagu
veidoSanas un razas vaksanas, bet ari pie auglaizmetnu retinasanas, kas ietekmés gan auglu kvalitati,
gan razoSanas stabilitati. Biezi noverota paradiba Latvijas darzos ir abelu periodiska razoSana. Tas
nozimé, ka var biit situacija, kad parbagatas razas gada audzetajs nesakartotu piegades k&zu apstaklos
nespgj razu savlaicigi realizét. Citkart nerazas apstaklos nav iespg&jams nodroSinat pieprasijumu.
Razosanas periodiskumu var mazinat ar dazadiem mehanismiem, tehnologiskiem risinajumiem.

Katru gadu retinot abelu ziedus, iespgams Samazinat razoSanas periodiskumu un nodrosSinat
regularu, vienmerigu razoSanu. Retinasanu vislabak biitu veikt tieSi zied€Sanas laika, jo 1si péc
ziedéSanas sak veidoties jau nakama gada ziedpumpuri. Ja netiek veikta ziedu vai auglaizmetnu
retinaSana un ir parbagata raza, koks baribas vielu plismu novirza esoSajiem augliem, un tad&jadi
nakama gada ziedpumpuri var neieriesties vai ar ieriesties loti nieciga daudzuma. Ziedu retinasana ne
vien nodrosina razosanas stabilitati, bet arT ietekme auglu kvalitati un koka ilgmtizibu (Henriod, Tustin,
Breen et al, 2011).

Agra abelu ziedu retinaSana ir labakais veids, ka izvairities no raZzoSanas periodiskuma, tacu,
visticamak, arT potcelmam ir liela nozime razo$anas stabilitaté. Kad péc gada ar augstu razu seko gads
ar zemu razu un tad atkal ar augstu, tas nozime, ka ir izteikts razoSanas periodiskums. Mazak izteikts
razosanas periodiskums abelém novérots uz potcelmiem, kurus raksturo mazaks augSanas spars
(Kviklys, Ceidaité, Lanauskas et al, 2016).

Tika izvirzits pienémums, ka abelu ziedu mehaniskas retinasanas pecietekmé uz dazadiem
potcelmiem audzétam Skirném razoSanas periodiskums stabiliz€sies.

Petfjuma merkis ir noskaidrot potcelmu un skirpu kombinaciju ietekmi uz abelu augSanas un
razo$anas parametriem péc ziedu mehaniskas retinasanas, ka arT So faktoru mijiedarbibas ietekmi.
Noskaidrotas tendences potenciali attiecinamas jaunajam abelu Skirném, kas tiek izdalitas projekta
“Darzaugu selekcijas programma” ietvaros, kura merkis ir Latvijas agroklimatiskajiem apstakliem
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piem&rotu darzaugu Skirnu izveide vidi saudzgjosu lauksaimniecibas kulttiraugu audzg$anas tehnologiju
ievieSanai.

Materiali un metodes

Potcelmu un ziedu mehaniskas retinasanas ietekmes novértgjums Vveikts izméginajuma no 2016.
lidz 2021. gadam. Tika istenota ziedu mehaniska retinasana ar elektrisku rokas instrumentu Electro flor,
imit&jot iesp&jamo mehaniz&to traktoruzkabes agregatu darbibu. Ik pavasari ziedi balonu stadija (AS 59)
notraukti viena abeles rindas pus€, nakamaja sezona tas atkartots, tikai mainot rindas pusi. Lai vertétu
pécietekmi, pétijums tika turpinats 2022. un 2023. gada, vairs neveicot mehanisko ziedu retinaganu. Saja
darba tiek apkopoti dati tikai par vid€jo razu un razo$anas periodiskuma indeksu perioda, kad tika veikta
retinasana (2020.—2021. gada), ka ar1 turpmaka perioda, vertejot tikai pecietekmi (2022.-2023. gada).

RazoS8anas periodiskuma indekss aprékinats pec formulas:

RPI = (a—Db)/(a+b),
kur:
RPI — razo8anas periodiskuma indekss;
a —raza gada, kad ta bija lielaka attieciga divu gadu perioda, kg;
b — mazaka raza no koka attiecigi divu gadu perioda, kg.

Mehaniskas ziedu retinaSanas pécietekme Saja petijuma parbaudita abelu Skirném ‘Baltais
Dzidrais’, ‘Konfetnoje’, ‘Kovalenkovskoje’, ‘Rubin’ (Kazah.), ‘Gita’, ‘Antej’ un ‘Ligol’, kas izvietotas
dalitos laucinos uz potcelmiem B.396 un M.9 (pamatlaucina). Ka treSais faktors bija ziedu retinaSana
vai attiecigi tas pécietekme (otras pakapes dalitos laucinos). lzm&ginajuma laucini izvietoti randomizgti
Cetros atkartojumos.

Abelu blivums — 2500 koki ha?l, ievérojot stadiSanas attdlumus 1 x4 m. Darza iesp&jama
pilienveida aptidenoSana. Izm&ginajums veikts darza ar Vgk, smilSmala (sM3) augsni, kuras organiska
viela: 1.9%; pHkci 6.1; P2Os saturs 133 mg-kg?; KoO saturs 193 mg-kg™?. Augu aizsardzibas pasakumi
veikti, ieverojot integrétas razosanas principus.

Datu statistiska analize veikta, izmantojot datorprogrammu IBM SPSS Statistics 29. Noskaidrojot
faktoru ietekmi, veikta daudzfaktoru dispersijas analize. Statistiski nozimigas atskiribas ar ticamibu 95%
grupétas, izmantojot Tukey testu.

Rezultati un diskusijas

Analizgjot iegiito razu, var secinat, ka lielaka ta ir bijusi perioda no 2022. Iidz 2023. gadam, kad
mehaniska retinasana netika veikta un vél nebija pétita tas pecietekme.

Perioda no 2020. Iidz 2021. gadam bitiskas atSkiribas novérotas starp Skirném un retinasanas
variantiem. Statistiski butiski lielaka raZa bijusi visos variantos, kur netika veikta mehaniska retinaSana.
Lielaka vidgja raza bijusi Skirnei ‘Ligol’ (13.6-17.9 kg no koka), zemaka raza konstatta vasaras
Skirném ‘Baltais Dzidrais’ un ‘Konfetnoje’ (4.5-7.9 kg no koka) (1. tab.).
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1. tabula/ Table 1
Vidgja raZza no koka perioda ar retinasanu (2020.-2021. g.) un tas pécietekmes novértesanai
(2022.-2023. g.), kg
The average yield from a tree in the period with thinning (2020-2021) and its after-effect
assessment (2022-2023), kg

Gads/Year 2020-2021 2022-2023
Skirnes/Cultivars | Retinasana/ Thinning Potcelms/Rootstock
M.9 | B.396 | videji/average | M.9 | B.396 | vidg&ji/average

kontrole/control 45 7.9 6.2 8.7 13.9 11.3
‘Baltais Dzidrais’ retinats/thinning 45 | 47 4.6 8.8 | 129 10.9
vidgji/average 45 6.3 5.4" 8.7 13.4 11.17
kontrole/control 7.2 6.9 7.0 157 | 124 14.0
‘Konfetnoje’ retinats/thinning 50 | 49 4.9 144 | 103 12.3
vidgji/average 6.1 | 5.9 6.0 15.0 | 11.3 13.2"
kontrole/control 13.0| 114 12.2 142 | 14.6 14.4
‘Kovalenkovskoje’ retinats/thinning 6.1 | 6.4 6.2 17.6 | 14.8 16.2
vidgji/average 9.5 8.9 9.2" 159 | 14.7 15.3"
kontrole/control 10.3 | 13.0 11.6 17.1 | 151 16.1
‘Rubin’ retinats/thinning 81 | 91 8.6 149 | 154 15.1
vidgji/average 9.2 | 11.0 10.1" 16.0 | 15.3 15.6"
kontrole/control 126 | 145 135 225 | 323 27.4
‘Gita’ retinats/thinning 7.2 7.9 7.6 174 | 229 20.1
vidgji/average 99 | 11.2 10.5" 199 | 276 23.7"
kontrole/control 128 | 13.0 12.9 156 | 23.3 19.4
‘Antej’ retinats/thinning 84 | 70 7.7 15.4 | 18.8 17.1
vidgji/average 10.6 | 10.0 10.3" 155 | 211 18.3"
kontrole/control 15.7 | 17.9 16.8 152 | 26.7 21.0
‘Ligol’ retinats/thinning 136 | 146 141 16.1 | 28.1 22.1
vidgji/average 147 | 16.3 15.5" 156 | 27.4 215"
kontrole/control 109 | 121 115 156 | 19.8 17.7
Vidgji/Average retinats/thinning 7.6 7.8 7.7 149 | 17.6 16.3

vidgji/average 9.2 9.9 X 15.2" | 18.7" x

* — apzImé statistiski nozimigas (p-vértiba < 0.05) atSkirigas grupas / marked statistically significant different groups.

Savukart, perioda no 2022. Iidz 2023. gadam, kad tika vertéta retinaSanas pécietekme, statistiski
nozimigas atskiribas bija starp potcelmiem un skirném. Lielaka raza konstatéta uz potcelma B.396, kas
ir vertéjams pozitivi. Petjjuma abi izmantotie potcelmi ir maza auguma, tatu M.9 potcelmam ir vaja
ziemcietiba, un tas audz&jams tikai labakajas darza vietas — pretstata B.396, kam arf ir salidzinos$i laba
saderiba ar skirném.

Vertgjot skirnu un potcelmu kombinacijas, lielaka raza bija skirnei ‘Gita’ (22.9-32.3 kg no koka),
‘Ligol’ (26.7-28.1 kg no koka) un ‘Antej’ (18.8-23.3 kg no koka) uz potcelma B.396. Zemaka raza
konstatéta Skirnei ‘Baltais Dzidrais’ uz potcelma M.9. Savukart Skirném ‘Konfetnoje’,
‘Kovalenkovskoje’ un ‘Rubin’ zemaka raza giita uz potcelma B.396 (1. tab.).
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2. tabula / Table 2
RaZoSanas periodiskuma indekss
Production periodicity index

Gads/Year 2020/2021 2022/2023

Potcelms/Rootstock

Retinasana/Thinnin

mesfculivars J M.9 263 avvi:r(-;j;/e M.9 %63 a‘\l/igr?;/e
kontrole/control 094 0.85 0.89 091 081 0.86
‘Baltais Dzidrais’ retinats/thinning 0.68 0.73 0.71 092 0.92 0.92
vidgji/average 0.81 0.79 0.80" 0.92 0.86 0.89"
kontrole/control 0.72 o081 0.76 059 0.87 0.73
‘Konfetnoje’ retinats/thinning 0.75 0.54 0.65 0.79 0.80 0.79
vidgji/average 0.74 0.68 0.71" 0.69 0.83 0.76"
kontrole/control 0.97 054 0.76 0.98 0.62 0.80
‘Kovalenkovskoje o aiosthinning 065 078 0.72 081 053 0.67
vidgji/average 0.81 0.66 0.74" 0.90 0.58 0.74"
kontrole/control 081 0.71 0.76 0.89 0.83 0.86
‘Rubin’ retinats/thinning 071 0.71 0.71 0.73 0.80 0.77
vidgji/average 0.76 0.71 0.73" 0.81 0.82 0.81"
kontrole/control 0.39 0.49 0.44 049 0.54 0.51
‘Gita’ retinats/thinning 056 0.42 0.49 0.33 0.37 0.35
vidgji/average 0.47 0.46 0.46" 041 045 0.43"
kontrole/control 0.96 0.61 0.79 1.00 0.79 0.90
‘Antej’ retinats/thinning 041 0.52 0.46 0.82 0.86 0.84
vidgji/average 0.68 0.57 0.62" 091 0.83 0.87"
kontrole/control 0.75 0.72 0.74 093 0.75 0.84
‘Ligol’ retinats/thinning 0.64 0.35 0.50 081 0.57 0.69
vidgji/average 0.70 0.54 0.62" 0.87 0.66 0.77"
kontrole/control 0.79 0.68 0.73 0.83 0.74 0.79
Vidsji/Average retinats/thinning ~ 0.63  0.58 0.60 0.75 0.69 0.72

vidgji/average 0.71 0.63 X 0.79 0.72 X

* — apzImé statistiski nozimigas (p-vértiba < 0.05) atSkirigas grupas / marked statistically significant different groups.

Vertgjot vienu no galvenajiem p&tamajiem parametriem — razoS$anas periodiskuma indeksu —, janem
vera sada sakariba — jo zemaks tas ir, jo razoSana ir stabilaka. Perioda no 2020. 11dz 2021. gadam biitiskas
atSkiribas novérotas starp skirném un retinasanas variantiem. Visam skirném, iznemot ‘Gita’, razo$anas
periodiskuma indekss ir zemaks retinaSanas varianta, viszemakais raditajs konstatéts skirnei ‘Gita’
(0.39), butiski augstaks tas ir $kirném ‘Baltais Dzidrais’, ‘Kovalenkovskoje’ un ‘Rubin’ (0.54-0.97).
Perioda no 2022. lidz 2023. gadam konstat&tas biitiskas atSkiribas starp $kirném. Viszemakais razo$anas
periodiskuma indekss saglabajas skirnei ‘Gita’ (0.33) retinasanas varianta, savukart pargjam skirném
indekss bija robezas no 0.57 Iidz 0.98. Veértgjot retinasanas p&cietekmi skirném ‘Kovalenkovskoje’,
‘Rubin’, ‘Gita’, ‘Antej’ un ‘Ligol’, lai gan nav statistiski butiskas (p-vértiba = 0.06) atSkiribas, ir
novérojama tendence, ka indekss saglabajas retinasanas varianta. Tapat noveérojama tendence, ka
zemaks razoSanas periodiskuma indekss giits uz potcelma B.396. Retinasana ir nodrosinajusi labvéligu
ietekmi uz razoSanas stabilitati lielakajai dalai p&tamo skirnu (2. tab.).
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Secinajumi

1. Kopgjas tendences apliecina, ka augstrazigakas Skirnes ir ‘Gita’, ‘Ligol’, ‘Antej’, turpreti mazak
razigas ir Skirnes ‘Baltais Dzidrais’, ‘Konfetnoje’ un ‘Kovalenkovskoje’. Biitiski lielaku razibu
uzrada Skirnes uz potcelma B.396.

2. Stabilaka razoSana retinasanas pecietekm@ noverota uz potcelma B.396 Skirn€m
‘Kovalenkovskoje’, ‘Rubin’, ‘Gita’, ‘Antej’ un ‘Ligol’. Tapat noverojama tendence, ka zemaks
razoSanas periodiskuma indekss veidojies uz potcelma B.396.

3. Kopuma retinasana ir sniegusi labvéligu ietekmi uz raZoSanas stabilitati liclakajai dalai p&tamo
Skirpu.

4. Noverojumi apliecina, ka uz potcelma B.396 raZosSana ir stabilaka (mazak izteikts razoSanas
periodiskums), raziba ir augstaka. Potcelms B.396 iesakams ka alternativa citur pasaulé visplasak
izmantotajam potcelmam M.9.

Abstract. A frequently observed phenomenon in apple orchards is periodic production, such a tendency
is expressed in most, especially abundantly producing, varieties. In order to reduce periodicity and
ensure the stability of production, thinning should be done already during flowering in order to
encourage the emergence of flower buds for the next year's crop. The evaluation of the effect of
mechanical thinning of rootstocks and flowers was started in the trial from 2016-2021. In the following
years (2022-2023), mechanical thinning of flowers was no longer carried out. Therefore, observations
were made about the after-effects of thinning carried out in previous seasons. In the period of 2020-
2021, the yield was significantly higher in all variants where mechanical thinning was not performed.
On the other hand, in the period of 2022-2023 significant differences were observed between rootstocks
and varieties. The general trends show that the most productive varieties are 'Gita’, ‘'Ligol' and 'Antei’,
and the least productive are such varieties as ‘Baltais Dzidrais’, ‘Konfetnoje’ un ‘Kovalenkovskoje'.
Varieties on rootstock B.396 show a significantly higher yield. More stable production (production
periodicity index is lower) as a result of thinning was observed on rootstock B.396 varieties
'Kovalenkovskoye', 'Rubin', 'Gita’, 'Antei' and 'Ligol'. Also, there is a tendency that the index is lower on
rootstock B.396. Thinning has had a beneficial effect on production stability for most of the studied
cultivars.

Key words: Malus domestica, production stability, fruit quality.
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