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IEVADS

Plimes ir rozu dzimtas (Rosaceae Juss.), plimju apak$dzimtas
(Prunoideae Focke), plamju gints (Prunus L.s. str. jeb Prunus Mill) augi.
Pavisam plamju ginfi ietilpst ap 50 sugu.

Latvija daudzus gadus ir audz&tas no Rietumeiropas valstim introduc@tas
Skirnes, ka ar1 izdalitas sala izturigakas vietgjas — tautas selekcijas Skirnes,
pieméram, ‘Latvijas Dzeltena Olplime’ un ‘Latvijas Sarkana Olplaime’.
Auglkopibas  prakse ir pieradijusi, ka viens no svarigakajiem
prieksnoteikumiem razigu un ilgmiiZzigu darzu izveidosSana ir pareiza potcelmu
izvéle. Piemérotu potcelmu trikums ir viens no iemesliem, kas kavé plasaku
plimju darzu izveidi Latvija. Koku ilgmiiziba, izturiba pret nelabvéligiem laika
apstakliem, vainaga lielums, razoSanas sakums un razoSanas intensitate ir
atkariga ne tikai no potcelma, bet arT no ta mijiedarbibas ar uzpot&to skirni.

llgus gadus plasak izmantotais potcelms plimju darzos Latvija ir bijusi
Kaukaza plime (Prunus cerasifera Ehrk), tacu tas neatbilst intensiva auglu
darza prasibam, jo veido sp&cigi augoSus kokus. Tas nav piemérots arT darziem
parak mitras vietds. Noverota ar1 Kaukaza pliimes nesaderiba ar atseviskam
skirném.

Latvija plasi tiek audz&ta majas plumes S$kirne ‘Viktorija® un
hibridplime ‘Kubanskaja Kometa’, tadeél arT pétijjuma $§is Skirnes tika
izmantotas potcelmu izvert§jumam. Darbs ir izstradats ar mérki noskaidrot
potcelmu ietekmi uz koku, ka ari ziedpumpuru ziemcietibu. P&tits sausnas un
reduc€joso cukuru saturs viengadigajos dzinumos, kas raksturo potcelma un
potes, k@ ari visa auga salcietibu.

Augu salcietiba - izturiba pret zemam negativam temperatiram, ir
atkariga no vairakiem faktoriem — biologiskam potcelma un potes Tpasibam,
koku sagatavoSanas pakapes ziemo$anai, potcelma un potes saderibas u. c.

Meérena klimata zona audz€tie auglaugi ir piemérojusies misu
klimatiskajiem apstakliem, bet problémas rodas, ja meteorologiskie apstakli
kltist par stresu, kas ir loti kaitigs auglu kokiem. Tade| nepiecieSams izveleties
auglu kokus ar augstu piemérotibu mainigiem ziemosanas apstakliem un augstu
regenerésanas sp&ju péc dalgjiem bojajumiem.

Darba novitate: pirmo reizi Latvija kompleksi pétita sausnas,
reducgjoso cukuru un prolina dinamika plamém, kas sasaistita ar ieprieks&jiem
petijumiem par potcelmu un Skirnes ietekmi uz plimju ziemoSanu. Skaidrota
mazizplatitu,  Eiropa  izmantotu  potcelmu  piemérotiba  Latvijas
agroklimatiskajiem apstakliem.

Zinatniska darba aktualitate: iegutie rezultati ir loti aktuali
stadaudzetajiem un auglu razotajiem, jo lidz Sim vienigais izmantotais Kaukaza
plames (Prunus cerasifera Ehrk) potcelms Baltijas apstaklos ir maz piemérots
negativas ietekmes uz skirnu ziemcietibu, spéciga auguma un nesaderibas ar
vairakam majas plimju skirném dgl.
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Darba hipoteze:

plimju kokiem ar stabilaku un augstaku sausnas un reducgjoso cukuru
daudzumu un lielaku prolina saturu ziemosanas perioda ir labaka
ziemcietiba;

ir iesp&jamas Skirnu un potcelmu kombinacijas, kas nodrosina augstaku
ziemcietibu un produktivitati neka izmantojot potcelmu P. cerasifera
var. divaricata.

Aizstavamas tezes:

sausnas saturs plimju viengadigos dzinumos mainas atkariba no gaisa
temperatiiras  svarstibam ziemoSanas perioda. Tam ir tendence
paaugstinaties decembri, janvarl un pie zemam gaisa temperatiiram
saglabaties augstam Iidz martam;

reducgjoso cukuru saturs plimju viengadigajos dzinumos paaugstinas
gaisa temperatirai pazeminoties decembri un pie talakas gaisa
temperatiiras pazeminasanas saglabajas augsts janvari. Gaisa
temperatiirai paaugstinoties, reduc€joso cukuru daudzums pazeminas;
prolina saturs plumju viengadigajos dzinumos svarstas atkariba no
Skirnes — potcelma kombinacijas, paaugstinas pie krasas gaisa
temperatiiras pazeminasanas un pie nelabvéligiem koku ziemoSanas
apstakliem saglabajas augsts marta;

ziedpumpuru dzivotsp&jas raditaji atSkiras ziemoSanas laika nemtajos
paraugos un tiem ir tendence ziemosanas perioda laika samazinaties;
Skirnes — potcelmu kombinaciju zied€Sanas intensitate atSkiras pa
izmégingjumu ierikoSanas vietam un abam pétijuma ieklautajam
Skirném;

plimju raza mainas atkariba no Skirnes — potcelma kombinacijas pa
audz&Sanas regioniem un atskiras abam pétijuma ieklautajam Skirném.
Darba meérkis: noskaidrot dazadu plamju potcelmu ietekmi uz

bioktmiska satura izmainam plimju ziemoSanas perioda un izvertet potcelmu
ietekmi uz ziemcietibu un razu indicgjosiem parametriem.

1.

w

pieci

Darba uzdevumi:

skaidrot sausnas un reducgjoSo cukuru satura dinamiku plimju
viengadigajos dzinumos ziemoSanas perioda atkariba no Skirnes un
potcelma;

skaidrot prolina satura dinamiku ziemoSanas perioda atkariba no Skirnes
un potcelma;

izvertét potcelmu ietekmi uz Skirnu ziemcietibu;

izvertét potcelmu ietekmi uz razu veidojoSiem generativiem
parametriem.

Pétijuma rezultatu aprobacija. Par §1 pétijuma rezultatiem ir sniegti
mutiskie zinojumi, 11 stenda referati starptautiskas zinatniskas

konferencés un divi zinojumi Latvijas méroga =zinatniskas konferencés.
Publicéti sesi raksti zinatniskos Zurnalos, kuri indekséti Scopus datubazg,
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desmit raksti citos zinatniskos zurnalos, ka arT astonas zinatnisko konferencu
tezes.

IZMEGINAJUMU APSTAKLI UN METODIKA

ce —e

Izméginajuma vieta un laiks. Promocijas darbs izstradats uz
izm&ginajumu bazes, kas ierikoti 2001. gada starptautiska zinatniska sadarbibas
projekta ”Baltic Fruit Rootstocks Studies” ietvaros plimju potcelmu izpetei
Latvija, Igaunija un Baltkrievija.

P&tfjumi veikti SIA ,,Pures darzkopibas pétijumu centrs” (Pares DPC)
Latvija un Polli Darzkopibas Petijumu Centra Igaunija.

Promocijas darba pé&tijumi un analizes Piires DPC veiktas no 2008. lidz
2013. gadam, bet Igaunija Polli Darzkopibas pétijumu centra no 2010. Iidz
2013. gadam.

1. faktoram — $kirne — ir 2 gradacijas, bet 2. faktoram — potcelmi — 16. Katrai
abu faktoru kombinacijai ir 4 atkartojumi, bet koku skaits laucina ir 3.

1. faktors — plumju $kirnes: A; — ‘Kubanskaja Kometa’, Ay —
‘Viktorija’.

2. faktors — potcelmi: B; — “St. Julien A’, B, — ‘Brompton’ s€klaudzi,
Bs — ‘Ackermann’, B4 — ‘Pixy’, Bs — ‘GF8/1°, Bs — ‘GF655/2°, By — ‘G5/22’,
Bs — ‘Hamyra’. Bg — ‘St Julien INRA2’, Bip — ‘St.Julien d' Orleans’, B —

‘St.Julien Noir’, Bi, — ‘Brompton’ vegetativi. vairotie, Bis — ‘Wangenheims
Zwetsche’, Bis — ‘St.Julien Widenswill’, Bis — ‘Myrobalan’, Big — Pr.
cerasifera var divaricata.

Meteorologisko apstaklu raksturojums.

P&c ilggadigiem novérojumiem zemakas gaisa temperatiiras gan Purg,
gan Polli bijusas janvara un februara méneSos. Karstakais bijis jlijs.
Nokrisniem bagatakie Paré bijusi jilijs un oktobris, bet Polli visi vasaras
menesi.

Meteorologiskie apstakli gados, kuros veikti pétijumi, bija loti atSkirigi.
Pure aukstakie bija 2011./2012. gada ziemosanas periods, kad minimala gaisa
temperatiira pazeminajas 1idz -29.7 °C un kopuma zem minus 20 °C bija 12
dienas un 2009./2010. gada ziemosSanas periods ar minimalo gaisa temperatiiru
-28.6 °C un 13 dienam zem -20 °C (1. tab.). Polli aukstakais bija 2010./2011.
gada ziemoSanas periods, kad 2011. gada februart minimala gaisa temperatiira
bija -33.5 °C un vidgja ziemosanas perioda -4.8 °C. Saja ziemoSanas perioda
bija lielakais dienu skaits ar gaisa temperattru zem minus 20 °C.



1. tabula/ Table 1
Meteorologisko apstaklu raksturojums eksperimentu veikSanas

vietas
Meteorologistic characteristics of experimental sites

Meteorologiskos
apstaklus raksturojoSie
lielumi/ Vieta/
Values characterising Location 2008 | 2009 | 2010 | 2011 | 2012 | 2013
meteorological
conditions
Gada vidgja gaisa _
temperatiira/ Piire 8.0 6.9 5.8 75 6.5 7.2
Average air temperature )
of year Polli - - 4.9 8.3 4.6 8.1
Gada minimala gaisa
temperatiira/ Pire -14.1 | -22.7 | -28.6 | -28.5 | -29.7 | -21.1
Minimal air temperature
of year Polli - - -295 | -335 | -32.1 | -26.4
Gada maksimala gaisa _
temperatiira/ Piire 278 | 299 | 323 | 315 | 33.7 | 333
Year's maximal air )
temperature Polli - - 342 | 315 | 312 | 323
Vidgja temperatiira _
ziemoganas perioda” / Piire -03 | -03 | -3.2 0.6 0.5 -2.4
Average temperature
during the wintering Polli - - 48 | -48 | 20 | 29
period
Gad/a nokrisnu summa, Piire 426 | 495 | 624 | 537 | 503 | 423
mm.
Year's precipitation, mm Polli - - 825 646 912 576
Dienu skaits ar =

P 0 2 13 8 12 2
temperatiiru < -20 °C/ ure
Number of days with Polli ) ) 0 15 10 6

temperature <-20 °C

*- ziemoSanas periods no 1. novembra lidz 31. martam/

*- wintering period from November 1 to March 31

Paraugu ievakSanas vieta un laiks Plimju viengadigie dzinumi
sausnas un reduc€joso cukuru un prolina noteikSanai viengadigajos dzinumos
Pures DPC ievakti 2008./2009., 2009./2010., 2010./2011., 2011./2012. un
2012./2013. gadu ziemoSanas periodos., bet Polli darzkopibas pétfjumu centra
2010./2011.,2011./2012. un 2012./2013. Ziedpumpuru dzivotsp&jas noteikSanai
auglzarini ar ziedpumpuriem ievakti Pares DPC un Polli DPC 2010./2011.,
2011./2012.un 2012./2013. gadu ziemoSanas periodos.




Paraugi sausnas un reducgjoso cukuru noteiksanai ievakti piecas reizes
ziemoSanas perioda viena un taja pasa laika — septembra, oktobra, decembra,
janvara un marta pedgjas dienas. Zari griezti randomizéti no katra laucina,
ievérojot debess puses. No laucina nogriezti 10 viengadigie dzinumi pilna to
garuma.

Ziedpumpuru dzivotspgjas noteikSanai paraugi — auglzarini ar
ziedpumpuriem griezti divas reizes ziemoSanas perioda — 30. janvari un
30. marta.

Plimju viengadigo dzinumu biokimiskas analizes veiktas LLU
Augsnes un augu zinatnu institiita laboratorija.

Sausnas satura noteik$anai ievaktie paraugi pirms un p&c zaveSanas
nosveérti. Zavéti ventilgjama termostata 60 °C temperatira >72 stundas lidz
gaissausa stavokla sasnieg$anai. Sausnas saturs izteikts mg g*.

Reducgjoso cukuru saturs noteikts péc Bertranda metodes, izmantojot
felinga reagentu (ITneurkos, 1976).

Prolina saturu plimju viengadigajos dzinumos noteica, nemot 0.5 g
samaltas sausnas materiala, pielejot 10 mL C;HgOsSx2H20 (sulfosalicilskabe).
Lai izskalotos prolini, 1 stundu kratlja mé&genu kratitaja, péc tam filtrgja.
NoteikSanai néma 1 mL filtrata, pielgja 1 mL CH3COOH (ledusetikskabe) un
1 mL ninhidrina reagentu un vienu stundu varija @idens vanna. Ninhidrina
reagents tika pagatavots, iz§kidinot 2.5 g ninhidrina skabju maisijuma: 60 mL
CH3COOH, 30 mL destilets tdens un 10 mL 85% H3PO4 (ortofosforskabe), 5
minites atdzes€ja un nolasija $kiduma optisko blivumu ar spektrofotometru pie
vilpu garuma 546 nm.

Ziedpumpuru dzivotspgja noteikta Augsnes un augu zinatnu laboratorija
ar 0.5% trifeniltetrazola hlorida palidzibu (Bonkos, Spocnasies, Biacosa,
2012; InemkoB, 1976).

RazZu veidojoSo generativo parametru novértéjums izméginajumu
laukos. Ziedpumpuru un auglaizmetnu uzskaitijums veikts katram laucinam
randomizeti izveloties 30 cm garus zarus, saskaitot ziedus zied€Sanas laika,
auglaizmetnus ménesi pec zied€Sanas un auglus razas novaksanas laika.

Ziedg&sanas intensitate lauka apstaklos noteikta ballés no 0 lidz 5, kur 0 —
ziedu nav, 5 — koks bagatigi ziedoss.

Plimju visparigais koku veselibas stavoklis péc ziemoSanas perioda
vertéts balleés no 1 Iidz 5, kur 0 — koks gajis boja, 1 — koks nav dzivotsp&jigs,
2 — cietuSas koka virszemes dalas, bet jaunie dzinumi attistdas, 3 — bojats
stumbrs un divgadigie un trisgadigie dzinumi, 4 — cietusi tikai viengadigie
dzinumi, 5 — koks ideala stavokli.

Vertéta raza kilogramos no koka, ka arT kopraza no laucina pétjjuma
gados.



Datu matematiska apstrade. legitie dati matematiski apstradati
MS Excel datu analizes programmas un Statistic ietvaros:

1. izmantojot dispersijas analizes;

2. korelacijas analize ieglito datu salidzinasanai ar meteorologiskajiem
apstakliem, izmantojot Pirsona korelacijas koeficienta aprékinus;

3. vidgjo raditaju atSkiribu butiskuma noteikSanai izmantots Dunkana
kriterijs, kur ar dazadiem burtiem apziméti statistiski butiski raditaji.
Rezultati analiz&ti izmantojot 95% ticamibas pakapi;

4. datu ranzESanai parametru vértibas transformétas izmantojot

vienadojumu:
1-v01 1)
Y, =|l0—— | (X, X pe) + 1
" (Xmux _Xmi?z) ( " mﬂl’j

kur:

Xinax- lielaka parametra vértiba/the highest value of parameter,
Kmin- mazaka parametra vertiba/the lowest value of parameter,
Xn- n-ta parametra vertiba/value of n parameter

IZMEGINAJUMU REZULTATI UN TO ANALIZE

Sausnas satura dinamika plimju viengadigajos dzinumos atkariba
no potcelma. Izvertgjot sausnas satura izmainas Skirnei ‘Kubanskaja Kometa’
Paré, nemot véra piecu gadu vidgjos raditdjus, netika novérotas bitiskas
atSkiribas starp potcelmiem (p =0.060). Augstakais sausnas saturs Skirnei
‘Kubanskaja Kometa’ bija kokiem wuz potcelmiem ‘G5/22° un
‘St. Julien d” Orleans’ (525 mgg? un 524 mg g?'). Oktobri sausnas saturs
paaugstinajas kokiem uz potcelma ‘GF 655/2° (1. att.). Decembra ménesi
zemakais sausnas saturs bija kokiem uz potcelmiem ‘Hamyra’ (469 mg g*) un
‘St Julien Widenswill’ (486 mg g?%). Lielakas sausnas satura svarstibas tika
novérotas kokiem  uz  potcelmiem ‘GF 655/2°, ‘Hamyra’,
‘St. Julien d” Orleans’, ‘Myrobalan’. Kopé&ja tendence parada, ka mazakas
saushas satura svarstibas bija kokiem uz potcelmiem ‘St. Julien A’, ‘Pixy’ un
arT Latvija plasi izmantotajam P. cerasifera var. divaricata.
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1. att. Sausnas satura vidéjie raditaji skirnes‘Kubanskaja Kometa’
viengadigajos dzinumos Piiré uz dazadiem potcelmiem ziemosanas
periodos./

Fig. 1. The average values of dry matter content in the annual shoots of the
cultivar ‘Kubanskaja Kometa’ on different rootstocks in Piire during
wintering periods.

Polli skirnei ‘Kubanskaja Kometa’, analiz€jot sausnas satura vidgjo
Iimeni trijos ziemoSanas periodos, noveérotas bitiskas atSkirtbas starp
potcelmiem (p = 0.000) un pa méneSiem (p = 0.019). Lielakas sausnas satura
svarstibas novérotas kokiem uz potcelmiem ‘GF 8/1° (492 mg g oktobri un
548 mg g decembri), ‘St. Julien A’ (488 mg g* janvari un 431 mg g* marta.)
(2. att.). Kokiem uz potcelma ‘GF 8/1° bija loti krasas sausnas satura svarstibas
pa méneSiem, kas liecina par §T potcelma nestabilitati ziemoSanas perioda.
Mazakas sausnas satura svarstibas bija kokiem uz potcelmiem ‘Ackermann’
(492mgg? decembri un 505mgg?! marta), ‘St. Julien Widenswill’
(505 mg g! decembri un 518 mgg? martd) un ‘Wangenheims Zwetsche’
(502 mg g oktobr1 515 mgg?! decembri). Koki uz Siem potcelmiem tris
ziemoSanas periodos ir vismazak reaggjusi uz gaisa temperatiiras svarstibam.
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2. att. Sausnas satura vidéjie raditaji Skirnes ‘Kubanskaja Kometa’
viengadigajos dzinumos Polli uz daZzadiem potcelmiem ziemoSanas
periodos./

Fig. 2. The average values of dry matter content in the annual shoots of the
cultivar ‘Kubanskaja Kometa’ on different rootstocks in Polli during
wintering periods.

Skirnei “‘Viktorija’® Piiré piecos ziemo$anas periodos kopuma novérotas
butiskas atSkiribas starp potcelmiem (p = 0.000) un bitiskas atSkiribas starp
paraugu nemsanas laikiem (p =0.000). Sajos ziemo3anas periodos kopuma
vismazakas sausnas satura svarstibas bija kokiem wuz potcelmiem
‘St. Julien d” Orleans’ (499 — 512 mg g*), *St. Julien Noir’ (499 — 509 mg g'}),
‘GF 655/2” (501 — 513 mg g?) (3. att). STm potcelmu — potes kombinacijam
petijuma ieklautajos ziemoSanas periodos sausnas saturs koka viengadigajos
dzinumos uz gaisa temperatiiras svarstibam ir reaggjis vismazak un tdens
daudzums ziemos$anas perioda ir paaugstindjies minimali. Piecos ziemoSanas
periodos lielakas sausnas satura svarstibas bija kokiem uz potcelmiem
‘St. Julien INRA2> (475 — 508 mgg?l), ‘GF &/1° (473 — 482mgg?),
‘Myrobalan’ (477 — 520 mg g). Potcelmu — potes kombinacijam ‘Myrobalan’
un ‘GF 8/1” augstakais sausnas saturs kopuma pa ziemosSanas periodiem bijis
decembra ménesi, kad notikusi krasa gaisa temperattiras pazeminasanas.
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3. att. Sausnas satura vidéjie raditaji skirnes ‘Viktorija’ viengadigajos
dzinumosPiiré uz dazadiem potcelmiem ziemoSanas periodos./
Fig. 3. The average values of dry matter content in the annual shoots for the
cultivar ‘Viktorija’ on different rootstocks in Pire during wintering periods.

Izvertejot videjos raditajus trijos gados Polli skirnei ‘Viktorija’, netika
novérotas biitiskas atSkiribas starp potcelmiem (p = 0.364), bet tas bija starp
paraugu nemsanas reizém (p = 0.000). Lielakas sausnas satura svarstibas bija
kokiem uz potcelma ‘GF 8/1°, kuriem oktobrT tas bija viszemakais - 437 mg g,
septembri 471 mgg?, bet ziemas méneos paaugstindjas un marta bija
533 mg g. (4. att.) Sim potcelmam nestabili sausnas raditaji $kirnei ‘Viktorija’
bija ari Puré. Raditaji svarstijas ari kokiem uz potcelmiem ‘Hamyra’
(450 mg g* oktobri un 533 mg g marta) un ‘Brompton’ s&jeni (462 mg g*
septembrT un 530 mg g marta). Polli kokiem uz vairakuma no potcelmiem
augstakais sausnas saturs bija marta nemtajos paraugos. Iznémums bija koki uz
potcelma ‘G5/22°, kuriem marta bija zemakais sausnas saturs. Mazak sausnas
saturs svarstijas kokiem uz potcelmiem ‘St. Julien INRA2’ (521 mgg?
septembr un 545 mg g janvari), ‘Brompton’ vegetativi vairotie (504 mg g
oktobrT un 530 mg g marta) un ‘St. Julien d* Orleans’ (503 mg g oktobrT un
537 mg g marta).
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4. att. Sausnas satura vidgjie raditaji Skirnes ‘Viktorija’ viengadigajos
dzinumos Polli uz dazadiem potcelmiem ziemoSanas periodos./
Fig. 4. The average values of dry matter content in the annual shoots in the
cultivar ‘Viktorija’ on different rootstocks in Piare during wintering periods.

Sausnas satura dinamika plimju viengadigajos dzinumos atkariba
no Skirnes. Vienmerigaka sausnas satura paaugstinaSanas bija Skirnei
‘Kubanskaja Kometa’ Polli, kad, vértéjot visus potcelmus, augstakais cietes
saturs viengadigajos dzinumos bija janvari (493 mgg?! septembri un
svarstibas. Augstakais tas bija janvari un marta samazinajas par 3%.

Zemakais sausnas satura ITmenis bija $kirnei ‘Viktorija’ izm&gindjuma
Paré. Salidzinot pa ménesiem, zemakais sausnas saturs bija oktobri, kaut gan
matematiski butiskas atSkiribas netika konstatétas (p = 0.061). Lielakas
svarstibas pa méneSiem S$kirnei ‘Viktorija’ bija izm&ginajuma Polli, kur,
vertgjot visus potcelmus kopuma, bija arT augstakais sausnas saturs decembrT,
janvari tas pazeminajas un strauji paaugstindjas marta nemtajos paraugos (3%
salidzinot ar janvari). Zimigi, ka Skirnei ‘Kubanskaja Kometa’ Paré un skirnei
‘Viktorija’ abas audzeSanas vietas sausnas saturs oktobri, salidzinot ar
septembri nemtiem paraugiem, samazinajas (1%).

Augstakais sausnas saturs abam pétfjuma ieklautajam skirném kopuma
Paré bija 2009./2010. gada ziemoSanas perioda (5. att.), kaut gan matematiski
butiskas atSkiribas netika novérotas ne starp gadiem, ne starp regioniem
(p = 0.114). To var skaidrot ar zemam gaisa temperatiram visa ziemoSanas
perioda, kad jau decembri minimala gaisa temperatiira bija -22.7 °C un zem
-20 °C saglabajas lidz pat martam. Otrs ilgstoSa sala ziemoSanas periods bija
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2012./ 2013. gada ziemoSanas periods, kad augstakais sausnas saturs Skirném
‘Kubanskaja Kometa’ un ‘Viktorija’ bija janvari un marta (527 un 532 mg g
Polli. Polli pieturgjas ilgstoss sals, kad decembri minimala gaisa temperatiira
pazemingjas lidz -19.1 °C un -23.6 °C bija vél marta. ArT Pire §1 ziema bija ar
zemam gaisa temperatiram, bet sausnas satura raditaji, salidzinot ar Polli, bija
zemaki. Salidzinot ar tris ziemo$anas sezonu vid&jiem raditajiem Polli, sausnas
saturs virs vidgja bija 2012./2013. gada ziemoSanas perioda janvari un marta,
un 2010./2011. gada ziemoSanas perioda decembri, ka arT 2011./2012. gada
oktobr1. Paire salidzinot ar piecu gadu vidgjiem raditajiem, augstakais sausnas
satura Itmenis decembri, janvarT un marta bija 2009./2010. gada ziemoSanas
perioda, kad decembra 3. dekadé gaisa temperatiira strauji pazeminajas
(-22.7 °C) un vél marta pazeminajas lidz -20.4 °C.

'Kubanskaja Kometa'

mgg!
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§
§
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— (082005, ESSRRR 2008, 2010. 20102011,
e 20112012, 20122013, —3 zadi vid.‘three year average

=3 gadi vid_five year average

5. att. Sausnas saturs plimju viengadigajos dzinumos pa gadiem Paré un
Polli $kirném ‘Kubanskaja Kometa’ un ‘Viktorija’./

Fig. 5. Dry matter content in annual shoots of plum cultivars ‘Kubanskaja
Kometa’ and ‘Viktorija’ within years in Piire and Polli.

Reducéjoso cukuru satura dinamika plimju viengadigajos
dzinumos atkariba no potcelma. Vertgjot vidgjos reducgjoso cukuru raditajus
plimju viengadigajos dzinumos piecos ziemoSanas periodos, Skirnei
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‘Kubanskaja Kometa’ zemakie raditaji bija septembra ménesi, kad koki tikko
beigusi vegetaciju. Mainoties gaisa temperatiirai un kokiem atrodoties miera
perioda, reducgjoso cukuru Iimenis pakapeniski paaugstinajas un augstako
limeni sashiedza decembra meénesi. Janvari un marta tas pazeminajas
Augstakais reducgjo$o cukuru Iimenis decembri bija kokiem uz potcelmiem
‘Ackermann’ (51.4mgg?) un ‘Pixy’ (54.81 mgg?). Kokiem uz Siem
potcelmiem bija arT lielakas reducgjoSo cukuru izmainas pa menesSiem, kas
liecina, ka §ie potcelmi krasdak reag€ uz gaisa temperatiiras svarstibam. P&c
literattiras datiem cietes saturs ziemoSanas perioda pazeminas Uz pusi, un
paaugstinas dazadu cukuru saturs, jo ciete parvérsas cukuros. Sie cukuri spéle
lielu lomu aukstuma un sala bojagjumu samazinasana. Uz zemakam gaisa
temperatiram krasak reagé, un cukuru daudzums palielinas ziemcietigakam
potcelmu — potes kombinacijam. Kokiem uz potcelma ‘Myrobalan’ vidgji
piecos gados bija mazakas reducgjo$o cukuru svarstibas (23.4 mg g septembri
un 44.7 mg g decembri), kas ir zemakais raditajs starp visiem potcelmiem).
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6. att. Potcelmu grup€jums péc reducg€joso cukuru svarstibam decembra
un janvara meéneSos Skirnu ‘Kubanskaja Kometa’ un ‘Viktorija’
viengadigajos dzinumos Paré un Polli./

Fig. 6. The grouping of rootstocks according to the fluctuation of reducing
sugars in cultivars ‘Kubanskaja Kometa’ and “’Viktorija’ annual shoots in
December and January in Piire and Polli.
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Nemot vera, ka, gaisa temperatiirai pazeminoties, reducgjoso cukuru
saturs plumju viengadigajos dzinumos paaugstinas, potcelmi tika sagrupéti un
noteikti koki ar augstako reducg€joSo cukuru satura Iimeni decembri un
mazakam svarstibam, salidzinot ar janvari. Ka stabilakas $kirnes — potcelmu
kombinacijas Skirnei ‘Kubanskaja Kometa’ Pré kopuma piecos ziemosSanas
periodos bija koki uz potcelmiem ‘G5/22° (51.6 mgg?! decembri un
23.2% svarstibas), ‘Hamyra’ (49.5 mg g un 22.6%) un ‘Brompton’ veg. vair.
(49.4 mg g* un 21.3%) (6. att.). Skirnei ‘Viktorija’, reducgjo$o cukuru Iimenis
vidgjo raditaju robezas (55.9 mg g!) un mazas svarstibas starp decembri un
janvari bija uz potcelma “St. Julien INRA 2 (55.9 mg g un 9.1%).

Vertgjot potcelmus ar augstako reducgjoSo cukuru saturu decembri un
mazakam svarstibam janvari Polli $kirnei ‘Kubanskaja Kometa’ ka stabilakas
Skirnes — potcelma kombinacijas izdalitas ‘GF 655/2° (44.8 mg g decembr un
11.3% samazindjums janvari), ‘Ackermann’ (46.2mgg? un 11.9%),
‘St. Julien d* Orleans’ (45.1 mg g™ un 13.6%), Skirnei ‘Viktorija’ ka stabilakas
skirnes — potcelma kombinacijas bija ‘St. Julien Wiadenswill’, kuram cukuru
limenis decembri bija 53.9 mg g un svarstibas salidzinot ar janvari 6.9% un
*St. Julien Noir’ (51.5 mg g un 7.2%) (6. att.).

Izvértgjot reducgjoso cukuru satura limeni kopuma pa ziemosanas
periodiem abam Skirn€m, augstakais tas bija 2008./2009. gada decembri Purg,
kaut gan matematiski apstiprinatas bitiskas atSkiribas starp gadiem netika
noverotas (p = 0.06). Vertgjot vidgjos raditajus Piire, augstakais cukuru saturs
Piiré bija decembri (51.7 mg g?t), kas atbilst citu autoru pétfjumiem, kad,
pazeminoties gaisa temperatiirai, cukuru daudzums dzinumos paaugstinas. Polli
augstakais vid€jais reducgjoso cukuru saturs bija oktobrT, ko ir gruti izskaidrot
(7.att.). Marta virs vidgjiem raditdjiem cukuru saturs bija 2011./2012. un
2012./2013. gada  ziemoSanas periodos Polli un 2008./2009. un
2012./2013. gada ziema abam $kirném Paré. 2012./2013. gada marta vidgja
gaisa temperatiira vél bija -6.8 °C Polli un -5.2°C Puré.
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7. att. Reducgjoso cukuru saturs pa gadiem Piiré un Polli Skirném
‘Kubanskaja Kometa’ un ‘Viktorija’./
Fig. 7. Fluctuation of reducing sugars in shoots of cultivars
‘Kubanskaja Kometa’ and ‘Viktorija’ within years in Piire and Polli.

Prolina satura dinamika plimju viengadigajos dzinumes atkariba
no Skirnes. Vertgjot abas Skirnes, visus potcelmus kopuma, secinu, ka Skirnei
‘Kubanskaja Kometa’ abas izméginajuma vietas prolina saturs bijis augstaks
neka Skirnei ‘Viktorija’. Novérotas butiskas atSkiribas starp audzeSanas
regioniem (p =0.000). Paré prolina saturs zemaks Skirnei ‘Kubanskaja
Kometa’ bija oktobrT (0.35 mg g1), saméra strauji un pakapeniski paaugstinajas
Iidz janvarim (0.88 mg g) un nedaudz augstdks tas bija v&l martd nemtajos
paraugos. Atskiriba no izmégindgjumiem Paré, Polli Skirnei ‘Kubanskaja
Kometa’ zemakais prolina saturs bija janvari un p&c tam paaugstinajas marta.
Seit redzam, ka prolina saturs var atskirigi mainities uz stresa situacijam, kaut
gan, gaisa temperatiirai pazeminoties, péc vairakiem pétijumiem tam vajadz&tu
turpinat paaugstinaties. Kritiska gaisa temperatiira, pie kuras sak uzkraties
prolins, var atskirties arT pa sugam.
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8. att. Prolina satura dinamika plimju viengadigajos dzinumos atkariba
no $kirnes Pire un Polli./
Fig. 8. The dynamics of the proline content in annual shoots of plums,
depending on the cultivars in Piire and Polli.

Skirnei “Viktorija’, salidzinot ar ‘Kubanskaja Kometa’, prolina saturs
bija zemaks abos audzé$anas regionos un ar mazakam svarstibam. Gan Pare,
gan Polli lidzigs prolina saturs bija decembri un janvari, janvari tas nedaudz
pazeminagjas, salidzinot ar decembri. Polli tas bija augstaks, kas parada, ka
atskirigas audz€Sanas vietas Skirnes reagg atskirigi (8. att.).

Ziedpumpuru ziemcietibas vértéjums. Lai paaugstinatu plimju darzu
razibu, loti svariga ir ziedpumpuru ziemcietiba. Tas ir liela méra atkarigs no
koku dzila miera perioda, jo ziemosanas otraja pusg, kad ziedpumpuriem dzila
miera periods ir beidzies, vielmaina ziedpumpuros notiek ar dazadu intensitati,
pastiprinoties atku$nu laika un samazinoties, iestajoties atkartotam salam. Tadél
dazados laikos ziemoSanas perioda, ziedpumpuru sala bojajumi var biit dazadi.
Analizgjot dehidrogenazes aktivitati, tika noverotas bitiskas atSkiribas starp
analizu npemsSanas laikiem. Zemaka dehidrogenazes aktivitate Skirnei
‘Kubanskaja Kometa’ Paré bija 2011. gada janvari un marta ievaktajos
ziedpumpuru paraugos. Vertgjot tiTs ziemoSanas periodus, lielakas atSkiribas
starp potcelmiem noverotas Plir€ marta. Kopuma Piur€ visos tris ziemoSanas
periodos stabilakos rezultatus paradija Skirnes - potcelmu kombinacijas ar
‘St. Julien d* Orleans’, ‘Wangenheims Zwetsche’, ‘Myrobalan’ ‘Ackermann’
un ‘Brompton’ s€klaudziem (2. tab.).

Salidzinot pétijuma ieklauto tifs ziemoSanas periodu ziedpumpuru
dehidrogenazes aktivitati, Skirnei ‘Kubanskaja Kometa’ stabilakie rezultati bija
Polli. Polli janvarT starp potcelmiem matematiski pieradamas atskiribas netika
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novérotas (Dunkana kritérijs). Kopuma, lai noteiktu, kuras $kirnes - potcelmu
kombinacijas ir izturigakas, potcelmi tika grup@ti, gan péc dehidrogenazes
aktivitates, gan pec vizuala novertgjuma, bet biokimiskie un vizualie raditaji ne
vienme@r sakrita. Dazreiz kombinacijas, kuram dehidrogenazes aktivitate bija
zema, bija augsta zied€Sanas intensitate. Salidzinot abas audz&$anas vietas,
Pure svarstibas starp janvara un marta ménesiem bija lielakas. To var skaidrot
lielakam svarstibam starp minimalam un maksimalam gaisa temperatiram.
Stabilakas skirnes — potcelmu kombinacijas ar augstakiem dehidrogenazes
aktivitates raditajiem abas izméginajuma ieriko$anas vietas bija kokiem uz
potcelmiem ‘Myrobalan’, ‘St. Julien INRA 2°, ‘Wangenheims Zwetsche’,
P. cerasifera var. divaricata un ‘St. Julien d* Orleans’.

2. tabula/ Table 2
Dehidrogenazes aktivitate $kirnes ‘Kubanskaja Kometa’ ziedpumpuros
2010./2011.,2011./2012. un 2012./2013. gada ziemoSanas periodos,
pg INTF g ¥/
Activity of dehydrogenases in flower buds of cultivar ‘Kubanskaja Kometa’
during wintering period of years 2010/2011, 2011/2012, 2012/ 2013,

ung INTF gt
Piire Polli
Potcelmi/Rootstocks janvaris/ marts/ janvaris/ marts/
January March January March
Ackermann 2.35ab" 3.83 abcd 5.10" 1.96a
St. Julien INRA2 174 a 2.28 abc 5.49 3.57ab
Brompton seklaudzi 2.00 ab 3.60 abcd 3.96 5.25b
Myrobalan 2.57 ab 6.02d 5.17 3.76 ab
GF 8/1 2.53ab 3.18 abcd 5.00 3.14ab
G 5/22 2.71lab 2.92 abcd 3.27 3.00 ab
St.Julien d” Orleans 3.38 ab 5.34 cd 4.81 4.17 ab
Brompton veg.vair. 2.79 ab 1.96 abcd 3.04 3.68 ab
St.Julien Noir 2.66 ab 1.92 ab 3.08 3.24 ab
St.Julien Wédenswill 2.78 ab 3.38 abcd 3.02 3.19ab
Wangenheims Zwetsche 3.42 ab 4.58 abcd 3.86 2.19a
St Julien A 2.44 ab 1.73a 2.52 2.06 a
Pixy 3.36ab 2.34 abcd 2.95 215a
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2. tabulas turpinajums/ Table 2 continued

Piire Polli
Potcelmi/Rootstocks janvaris/ marts/ janvaris/ marts/
January March January March
Hamyra 2.73 ab 3.48 abcd 3.55 2.59 ab
P. cerasifera var. divaricata 3.75b 5.25 bed 3.43 2.60 ab
GF 655/2 2.29ab 2.73 abc 5.00 2.61 ab

*starp skaitliem kolonnas, kas apziméti ar dazadiem burtiem, ir statistiski
pieradama starpiba (Dunkana kritérijs, p=0.05)/ values within columns marked by
different letters have significant difference (Duncan’s criteria, p=0.05)

** starp lielumiem kolona statistiski pieradama starpiba nav konstatéta/ no
statistically significant difference between values within column stated

Skirnei “Viktorija’ tris ziemo$anas periodos dehidrogenazes aktivitate,
salidzinot ar $kirni ‘Kubanskaja Kometa’, bija zemaka (3. tab.). Augstaka
kopuma veértétos ziemoSanas periodos, vért€jot abas izméginajuma vietas, ta
bija kokiem uz potcelmiem ‘Ackermann’, ‘Brompton’ s€klaudzi, ‘GF8/1°,

‘St. Julien d” Orleans’, ‘Pixy’, P. cerasifera var. divaricata.

3. tabula/ Table 3
Dehidrogenazes aktivitate Skirnes ‘Viktorija’ ziedpumpuros 2010./2011.,
2011./2012. un 2012./2013. gada ziemoS$anas periodos, pg INTF g/
Activity of dehydrogenases in flower buds of cultivar ‘Viktorija’during
wintering period of years 2010/2011, 2011/2012, 2012/ 2013, ug INTF g™*

Piire Polli

Potcelmi/ Rootstocks janvaris/ marts/ janvaris/ | marts/

January March January March
Ackermann 4.15¢c 3.51ab 5.73b 3.34b
St. Julien INRA2 2.19ab 157 a 254 a 0.92a
Brompton (seklaudzi) 212 ab 4.45b 3.74 ab 214 ab
Myrobalan 2.30 ab 2.66 ab 2.73a 2.48 ab
GF 8/1 3.36 bc 2.44 ab 3.66 ab 1.85 ab
G 5/22 2.79 abc 1.35a 2.59a 0.88a
St.Julien d” Orleans 2.53 abc 2.88 ab 3.58 ab 2.99 ab
Brompton (veg.vair.) 1.25a 2.72 ab 4.14 ab 1.99 ab
St.Julien Noir 2.05 ab 2.80 ab 3.26 ab 2.27 ab
St.Julien Wédenswill 2.47 abc 2.57ab 3.42 ab 1.85 ab
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3. tabulas turpinajums/ Table 3 continued

Piire Polli

Potcelmi/ Rootstocks janvaris/ marts/ janvaris/ | marts/

January March January March
Wangenheims Zwetsche 2.41 abc 1.43a 2.06 a 1.32ab
St Julien A 2.69 abc 2.09 ab 2.68a 1.89 ab
Pixy 3.09 abc 2.26 ab 3.19ab 1.82 ab
Hamyra 2.53 abc 212 ab 2.90a 1.23ab
P. cerasifera var. divaricata 2.38 abc 2.80ab 245a 115a
GF 655/2 1.52 ab 1.79a 3.22ab 2.03 ab

*starp skaitliem kolonnas, kas apziméti ar dazadiem burtiem, ir statistiski pieradama
starpiba (Dunkana kriterijs, p=0.05)/ values within columns marked by different letters
have significant difference (Duncan’s criteria, p=0.05).

Kopuma uz visiem potcelmiem augstaka dehidrogenazes aktivitate Polli
bija 2010./2011. gada ziemoS$anas perioda, zemaka 2013. gada marta, kad
atseviskam Skirnes — potcelmu kombinacijam ziedpumpuri neizplauka
pietickosa daudzuma un nebija pat iesp&jams noteikt dehidrogenazes aktivitati.

Visos tris ziemoSanas periodos biutiskas atSkiribas bija, salidzinot
paraugu nemsanas laikus (p = 0.000). Zemaka dehidrogenazes aktivitate Skirnei
‘Viktorija’ bija marta, augstaka janvarl. Augstaka dehidrogenazes aktivitate
bija kokiem uz potcelma ‘Ackermann’ Polli janvari (5.73 ug INTF g1).

Abas izméginajuma vietas Skirnei ‘Viktorija’ ka labakas un stabilakas
Skirnes-potcelmu kombinacijas ar augstako ziedpumpuru dehidrogenazes
aktivitati bija kokiem uz potcelmiem ‘Ackermann’, ‘Brompton’ s€klaudzi,
‘St. Julien d* Orleans’, ‘St. Julien Noir’, ‘GF 8/1°.

Auglaizmetnu un auglu veidoS$anas atkartba no ziedu skaita.
Lielakas at$kiribas auglaizmetnu procentudlaja daudzuma starp potcelmiem
novérotas Pur€, kur arT kopuma bija zemaks auglaizmetnu skaits procentos
atkariba no ziedu skaita.

Skirnei ‘Kubanskaja Kometa’ vidgji tris gados Paré zemakais
auglaizmetnu veido$anas raditajs bija kokiem uz potcelma ‘Myrobalan’. Ari
Polli raditaji S$ai Skirnes — potcelmu kombinacijai bija zemi. Augstakais
auglaizmetnu skaits procentos Puré un Polli bija kokiem uz potcelmiem
‘St Julien Wadenswill” (20.7%) un ‘Brompton’ seklaudziem, (19.6%) (4. tab.).

Skirnei “Viktorija® Paré auglaizmetnu veidoanas procents atkariba no
ziedu skaita bija augstaks neka Skirnei ‘Kubanskaja Kometa’. Kopuma vidgji
tris gados uz atlasttajiem zariem stabili augstaks auglaizmetnu veidoSanas
skaits procentos atkariba no ziedu skaita bija kokiem uz potcelma ‘St Julien
Widenswill’  (37.6%), ’St. Julien A’ (35.7%) un °St. Julien d°
Orleans’ (35.3%).
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Polli skirnei ‘Viktorija’ attiecigi augstakie raditaji bija kokiem uz
potcelmiem ‘St. Julien Noir’ (49.2%), ‘Wangenheims Zwetsche’ (48.8%),
’St. Julien INRA2’ (41.8%) un ’St. Julien Widenswill® (41.8%).

Zems auglaizmetnu veidoSanas procents Piré bija kokiem uz potcelma
‘Myrobalan’ un Polli uz P. cerasifera var divaricata.

Ne visi auglaizmetni attistibu turpina un uz koka saglabajas lidz razai.
Skirnei ‘Kubanskaja Kometa’ 2011. gada Paré no uzskaititiem zariem
minimala raza no ziedu skaita bija kokiem uz potcelmiem
‘St. Julien d” Orleans’ (2%), ‘Brompton’ (vegetativi vairots) (1.4%) un ‘G5/22’
(1.2%). Labakie rezultati bija 2012. gada, kad kokiem uz ‘St. Julien d* Orleans’
auglu iznakums no ziedu skaita bija 18.6%, ‘Brompton’ seklaudziem — 15.8%,
‘Wangenheims Zwetsche’ — 12.7%. ArT $aja gada Pliré auglaizmetni neattistijas
un augli nebija kokiem uz potcelmiem ‘Myrobalan’, ‘St. Julien Noir’,
‘St. Julien A’ un P. cerasifera var. divaricata. 2013. gada augstakais auglu
veidoSanas raditajs bija uz ‘St. Julien Wadenswill’ (13.7%) un P. cerasifera
var. divaricata (13.4%).

4. tabula/ Table 4
Plimju auglu un ziedu attieciba, %/
Ratio between plum fruits and flowers, %

Potcelmi/Rootstocks Kubanskaja Kometa Viktorija

Piire Polli Piire Polli
Ackermann 25¢" 52b 9.3 16.9b
St. Julien INRA2 0.8 bc 1.8b 9.2 13.2b
Brompton séklaudzi 5.7 abc 8.4 ab 9.4 129 ab
Myrobalan 1.0 abc 6.1ab 3.1 13.3ab
GF 8/1 4.3 abc 6.0 ab 5.7 12.3 ab
G 5/22 4.1 abc 8.8 ab 5.5 12.3 ab
St.Julien d” Orleans 9.3 abc 6.4 ab 6.7 14.4 ab
Brompton vegetativi
vairots 1.8 abc 6.5 ab 3.8 13.4 ab
St.Julien Noir 2.5 abc 6.9 ab 6.5 22.6 ab
St.Julien Widenswill 7.8 abc 6.7 ab 6.2 18.6 ab
Wangenheims
Zwetsche 6.9 ab 7.1ab 10.2 21.6 ab
St Julien A 0.0 ab 3.8ab 7.0 14.7 ab
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4. tabulas turpinajums/ Table 4 continued
Potcelmi/Rootstocks Kubanskaja Kometa Viktorija
Piire Polli Piire Polli

Pixy 4.1ab 5.4 ab 7.8 16.4 ab
Hamyra 3.1lab 29ab 9.2 8.1ab

P. cerasifera var.

divaricata 4.5ab 79ab 3.3 1.1ab

GF 655/2 6.9 ab 8.0a 5.8 156a

*starp skaitliem kolonnas, kas apziméti ar dazadiem burtiem, ir statistiski pieradama
starpiba (Dunkana kritérijs, p=0.05)/ values within columns marked by different letters
have significant difference (Duncan’s criteria, p=0.05).

** starp lielumiem kolona statistiski pieradama starpiba nav konstatéta/ no statistically
significant difference between values within column stated

Polli 2011. gada Skirnei ‘Kubanskaja Kometa’ lielakais auglu iznakums
no ziedu skaita bija kokiem uz ‘St. Julien A’ (3.6%), ‘G5/22 (3.2%) un
‘GF655/2° (3.1%). Neskatoties uz ilgstoSam minimalam gaisa temperatiiram
2013. gada marta un aprili, lielakais auglu iznakums no ziedu skaita $aja gada
bija kokiem uz ‘G5/22” un ‘Brompton’ s€klaudziem (16.0%).

Vertgjot tris gados iegiito auglu skaitu % no ziedu skaita, Skirnei
‘Viktorija’ Puiré bitiskas atkiribas starp potcelmiem netika novérotas. Biitiskas
tas bijusas starp gadiem (p = 0.000).

Vidgji tris izméginajuma gados gan $kirnei ‘Kubanskaja Kometa’, gan
‘Viktorija’, ziedu apputeksnéSanas un auglaizmetnu attistiba lidz auglim
notikusi labak Polli, salidzinot ar Pari, seviski $kirnei ‘Viktorija’ (4. tab.).

Vertgjot skirnes — potcelmu kombinacijas abas izméginajuma vietas,
Skirnei ‘Kubanskaja Kometa’ labakie raditaji bija kokiem uz potcelmiem
‘St. Julien d* Orleans’, ‘GF 655/2°, “St. Julien Wadenswill” un ‘Wangenheims
Zwetsche’. Skirnei ‘Viktorija’ abas izméginajuma vietas rezultati par potcelmu
ietekmi bija atSkirigi, augstakie raditaji bija kokiem wuz potcelma
‘Wangenheims Zwetsche’.

Dazadu potcelmu ietekme uz $kirnu razu Pare. [zméginajuma verteta
raza (kg no koka), ka arl kopraza no laucina piecu gadu perioda. Skirnei
‘Kubanskaja Kometa’ Puré razu biutiski ietekm@ja gan potcelmi (p = 0.010),
gan bija noveérojamas bitiskas atSkiribas starp gadiem (p = 0.000). Katra
Skirnes un potcelma kombinacija kopraza izméginajuma atspogulota 9. attela.
Lielaka kopraza iegiita kokiem uz vegetativi vairota potcelma ‘Brompton’, ka
arT ‘GF8/1° un ‘G5/22° Augstaka raza no koka iegiita 2008. gada. Augstaka ta
bija kokiem uz ‘Brompton’ s€klaudziem, ‘St. Julien INRA 2’ un ‘GF8/1°.
Zemaka kopraza izméginajuma bija kokiem uz potcelma P. cerasifera var.
divaricata. Laba raza uz $1 potcelma Puré nav iegita ari ieprieksgjos
izmeginajumos.
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Skirnei “Viktorija’ Piire augstaka kopraza izméginajuma bija kokiem uz
potcelmiem ‘Hamyra’, ‘Ackermann’ un ‘St. Julien d’Orleans’, turklat, uz
pirmajiem diviem potcelmiem bija arT augstaka raza no koka. Salidzinosi augsta
raza bija arl kokiem uz potcelma P. cerasifera var. divaricata, ari uz
potcelmiem ‘Brompton’ (gan s€klaudZiem, gan vegetativi vairotiem),
‘GF 655/2°, *St. Julien INRA 2°.

800
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- 600

s |

L 400
L 300
200
1 100

kg koks kg per tree
1
kg

W 'Kubanskaja Kometa'. raza no koka/yield per tree 0O 'Viktorija', raza no koka/yield pertree
4 "Kubanskaja Kometa', kopraza/total yield ® 'Viktonja', kopraza/'total vield

9. att. Vidéja raza no koka un kopraZa no 2008. Iidz 2013. gadam Skirném
‘Kubanskaja Kometa’ un ‘Viktorija’ Pure./
Fig. 9. The average yield per tree and total yield of cultivars ‘Kubanskaja
Kometa’ and ’Viktorija’ from year 2008 to 2013 in Piire.

Koku visparéjais stavoklis tika vertéts pec ziemoSanas perioda
pavasarl. Tas vertets, nemot vera vairakus parametrus (salusos viengadigos
dzinumus, stumbra bojajumus). Noverotas bitiskas atSkiribas gan starp
potcelmiem, gan pa gadiem (p = 0.000). Skirne ‘Kubanskaja Kometa’ Pare
vairak cietusi 2010./ 2011. gada ziemosanas perioda, kad loti slikts veselibas
stavoklis bija kokiem uz visiem potcelmiem. Pedgjie petijuma ieklautie
ziemos$anas periodi Iidz 2013. gadam bijusi ar zemam gaisa temperatiiram vél
februara ménesi, tadel koku vispargjais stavoklis pasliktinajies. Labakais koku
stavoklis Skirnei ‘Kubanskaja Kometa’ noveérots kokiem uz potcelmiem
‘G5/22’ (3.2 balles), ‘GF655/2” un “St. Julien d’Orleans’ (3.1 balles) (5. tab.).
Saja izméginajuma slikta stavokli bija koki uz Latvija izplatitaka potcelma
P. cerasifera var. divaricata.

Skirnei “Viktorija® koku vispargjais stavoklis bija labaks neka gkirnei
‘Kubanskaja Kometa’. Noverotas butiskas atSkiribas starp potcelmiem
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(p = 0.000). Labakais koku stavoklis bija kokiem uz potcelmiem ‘Wangenheims
Zwetsche’ (4.0 balles), ‘St Julien d’Orleans’ (3.8 balles), ‘Brompton’ séklaudzi
(3.6 balles). Sliktaka stavoklT bija koki uz potcelma ‘GF 8/1°. Sai $kirnes —
potcelmu kombinacijai izméginajuma ari iepriek§€jos gados bija daudz izkrituso
koku. Polija izplatitajam maza auguma potcelmam ‘Pixy’ izturiba Pires
apstaklos ir vidgja. To vargja ietekm&t samera sausas vasaras, jo §im potcelmam
ir sekla saknu sist€ma, tadel sausas vasards biitu nepiecieSams nodroSinat
laistiSanu.

5. tabula/Table 5
Koku visparéjais veselibas stavoklis Piiré péc ziemoSanas perioda (vidéjie
raditaji, 2008.—2013. gads), balles/
Tree healhiness in Pire after wintering period (average of 2008-2013),

scores
Potcelmi/Rootstocks ‘Kubanskaja Kometa’ ‘Viktorija’
Ackermann 2.0ab" 3.2bc
St. Julien INRA2 2.0 abc 3.3 bc
Brompton séklaudzi 29 fh 3.6 bc
Myrobalan 2.3 bcde 3.1b
GF 8/1 2.7 ef 25a
G 5/22 3.2h 3.6 bc
St.Julien d” Orleans 3.1gh 37¢c
Brompton vegetativi vairoti 3.1gh 3.0 bc
St.Julien Noir 2.6 ef 3.2bhc
St.Julien Wédenswill 2.5 cdef 3.5hc
Wangenheims Zwetsche 2.4 bede 40c
St Julien A 2.2 bede 3.0ab
Pixy 2.1 bced 3.0 bc
Hamyra 2.6 def 3.4 bc
P. cerasifera var.divaricata 15a 3.0ab
GF 655/2 3.1gh 3.4bc

*starp skaitliem kolonnas, kas apziméti ar dazadiem burtiem, ir statistiski pieradama
starpiba (Dunkana kritérijs, p=0.05)/ values within columns marked by different letters
have significant difference (Duncan’s criteria, p=0.05).
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Kopuma koku vispargjais stavoklis péc ziemoSanas perioda pedgjos
izméginajuma gados pasliktindjas. Uz visiem potcelmiem vairak bija cietusi
Skirne ‘Kubanskaja Kometa’, mazak ‘Viktorija’. Labakas skirnes — potcelmu
kombinacijas bija ‘St. Julien d” Orleans’, ‘GF 655/2°, ‘Brompton’ seklaudZi.

Peétamo parametru apkopojums. Salidzinot zied&$anas intensitates,
koprazas, veselibas un biokimijas raditajus, kas parrékinati koeficientos,
kopuma Pure labakie raditaji Skirnei ‘Kubanskaja Kometa’ bija kokiem uz
‘Brompton’ seklaudziem, ‘G5/22°, ‘GF655/2’.

6. tabula/ Table 6
Skirnes — potcelmu kombinaciju kopgjie vertesanas raditaji (Koeficienti)
§kirném ‘Kubanskaja Kometa’ un ‘Viktorija’ Pure/
Total evaluation indexes (coeficients) of cultivar — rootstocks combinations
for cultivars ‘Kubanskaja Kometa’ and ‘Viktorija’ in Piire.

‘Kubanskaja Kometa’ ‘Viktorija’

. e statuss/status . Statuss/Status
Potcelmi/ Ziede- kOp- — Ziede- kOp- —
Rootstocks | 3ama/ | = | yece. biokr- Sama/ | raza/ | \oce. | PiOKE-

flowe- : Iibas/ miskais/ | flowe- total Iibas/ miskais/
ring total yield health bioche- ring yield | pealth bioche-
mistry mistry

IAckermann 0.79b 0.33c 0.50b 0.61b 0.91a 0.97a | 0.63b 0.61b

St. Julien
INRA2 1.00a | 0.49c | 0.51b | 0.82a 0.73b 0.82a | 0.70b | 0.46c
Brompton
seklaudzi 0.63b | 0.87a | 0.87a | 0.82a 0.64b 0.81a | 0.81a | 0.79b

Myrobalan 0.40c | 0.57b | 0.62b | 0.40c 0.32 0.49c | 0.59b | 0.81a

GF8/1 1.00a | 0.90a | 0.79b | 0.33c 0.86a 0.50b | 0.32¢c | 0.32c
G5/22 0.88a | 0.87a | 1.00a | 0.46¢c 0.64b 0.34c | 0.82a | 0.35c
St.Julien

d"Orleans 0.64b 0.82a 0.93a 0.51b 0.65b 0.92a | 0.90a 0.82a
Brompton veg.

\vairoti 0.71b 1.00a 0.93a 0.33c 0.51b 0.81a | 0.57b 0.48c

St.Julien Noir | 0.54b | 0.70b | 0.76b | 0.59b 0.75b 0.75b | 0.65b | 0.43c

St.Julien

(Wédenswill 0.84a | 0.69b | 0.70b | 0.58b 0.65b 0.51b | 0.79b | 0.34c
\Wangenheim

Zwetsche 0.97a | 0.51b | 0.66b | 0.60b 0.70b 0.70b | 1.00a | 0.53b
St. Julien A 0.72b | 0.46¢c | 0.61b | 0.50b 0.66b 0.68b | 0.53b | 0.69b
Pixy 0.32c | 0.53b | 0.55b | 0.47c 1.00a 0.32c | 0.54b | 0.66b
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6. tabulas turpinajums/ Table 6 continued
‘Kubanskaja Kometa’ ‘Viktorija’

statuss/status statuss/status

Potcelmi/ |Ziede- | kop- | ziede- | kop- i
Rootstocks |Sana/ | raZa/ | yece- pml’“f Sana/ | raZa/ | \jege- k?“’l-“_'
flowe- | total | ppas/ MSKAIS/ | flowe- | total | fjpas/ [MSKEIS/

ring | yield |pealth [P19€he- | ring | yield |peath PiOChe-
mistry mistry
Hamyra 0.70b | 0.60b | 0.73b | 0.32c | 0.63b | 1.00a | 0.72b | 0.47c

P. cerasifera | 0.51b | 0.32c | 0.32a | 1.00a | 0.74b | 0.77b | 0.55b | 0.32c
GF655/2 0.92a | 0.81a | 0.93a | 0.49c | 0.76b | 0.91a | 0.76b | 1.00a

a — raditaji virs vidgja >0.8/index above average >0.8,
b — raditaji vidgjo robezas, 0.5 — 0.8/averages index 0.5 — 0.8,
¢ — raditaji zem vidgja < 0.5/index below average <0.5.

Labi, stabili raditaji $ai Skirnei bija ari kokiem uz potcelmiem
‘Wangenheims Zwetsche’, ‘St. Julien Noir’ un ‘St. Julien Wéadenswill” (6. tab.).
‘G5/22’, ‘GF655/2° un “Wangenheims Zwetsche’ labus rezultatus paradijusi art
izm&ginajuma Baltkrievija (IToyx, 2015).

Skirnei ‘Viktorija’ Pairé labakie raditaji bija kokiem uz potcelmiem
‘Brompton’ s€klaudzi, ‘GF655/2’, ‘St. Julien d° Orleans’, ‘Wangenheims
Zwetsche’, ka arT ‘Ackermann’. Sim 8kirnes — potcelmu kombinacijam visi
raditaji bija virs vidgja limena. Kokiem uz potcelma P. cerasifera var.
divaricata Skirnei ‘Viktorija’ salidzinot ar $kirni ‘Kubanskaja Kometa’ bija
zemaki biokimiskie raditaji, bet ziedeSanas intensitate, raza un veseliba vid&jo
raditaju robezas.

Puré saskaitot iegiitos koeficientus labakie potcelmi gan Skirnei
‘Kubanskaja Kometa’, gan ‘Viktorija’ bija ‘Brompton’ s¢klaudzi, ‘GF655/2’,
‘St. Julien d' Orleans’ un ‘Wangenheims Zwetsche’, ‘St. Julien INRA2’ un
‘G5/22°.

Polli, salidzinot ar Piri, rezultati bija atkirigi. Skirnei ‘Kubanskaja
Kometa’ labakie rezultati bijusi kokiem uz ‘GF 8/1°, “Wangenheims Zwetsche’,
ka armT ‘Brompton’ s€klaudziem. Labi kopgjie rezultati bija arT kokiem uz
‘St. Julien d' Orleans, kaut gan biokimiskie raditdji bija zem vid&jiem. Zemi
kopgjie raditaji atskiriba no Pires bija kokiem uz °‘GF655/2°. Puré 1
kombinacija jutas labak. Ari Baltkrievija §1 kombinacija paradijusi labus
rezultatus. Interesanti, ka kokiem uz potcelma ‘St. Julien A’ ir augsti
biokimiskie raditaji, kaut gan kopuma $ie koki Polli jutas slikti.

Skirnei ‘Viktorija’ Polli salidzinot ar ‘Kubanskaja Kometa’ labi rezultati
bija kokiem uz ‘GF655/2” un ‘Ackermann’, kur visi raditaji bija virs vid&jiem.
Labs koku stavoklis un biokimiskie raditaji bija ar kokiem uz potcelma
‘Brompton’ seklaudzi. Zemakie raditaji bija kokiem uz ‘St. Julien Wéadenswill’
un ‘Pixy’, kas liecina, ka Igaunijas apstakliem Sie potcelmi nav piemeéroti.
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Labakie abam skirném bija ‘Brompton’ s€klaudzi, “Wangenheims Zwetsche’
‘Ackermann’ un ‘GF8/1” (7. tab.).

. 7. tabula/ Table 7
Skirnes — potcelmu kombinaciju vertesanas kopgjie raditaji (koeficienti)
§kirném ‘Kubanskaja Kometa’ un ‘Viktorija’Polli
Total evaluation indexes (coeficients) of cultivar — rootstocks combinations

for cultivars ‘Kubanskaja Kometa’ and ‘Victorija’ in Polli.

‘Kubanskaja Kometa’ ‘Viktorija’
. A . status/status I . Status/Status
Potcelmi/ ziede- | raza no ziedé- | raza no
Rootstocks Sana/ | koka/ — Sana/ | koka/ —
flowe- |yield per| vese- | PIOK | flowe- |yield per| yese. | Piok-
ring tree Iiba/ miskais/ | ng tree liba/ miskais/
health | Pioch- health | Dioch-
emistry emistry
IAckermann 0.65b | 0.57b | 0.73b 0.56b 0.96a 1.0a 0.85a 0.87a
St. Julien
INRA2 0.68b | 0.62b | 0.73b 0.52b 0.80a | 0.72b | 0.85a 0.48c
Brompton
seklaudZi. 0.89a | 0.55b | 0.81a 0.68b 0.65b | 0.56b | 0.89a 1.00a
Myrobalan 0.70b | 0.88a | 0.78b 0.48¢ 0.51b | 0.64b | 0.81a 0.81a
GF8/1 1.00a | 0.66b | 0.86a 0.74b 0.88a | 0.61b | 0.92a 0.55b
G5/22 0.32c | 0.43c | 0.78b 0.90a 0.35 0.46 0.89a 0.46¢
St.Julien
d"Orleans 0.85a | 1.00a | 0.81a 0.32c 0.40 0.64b | 0.81a 0.32c
IBrompton veg.
\vairotie 0.68b | 0.50b | 0.89a 0.35¢c 0.67b | 0.68b | 0.81a 0.44c
St.Julien Noir 0.41c | 0.63b | 0.45c 0.68b 0.67b | 0.70b | 0.73b 0.64b
St.Julien
Widenswill 0.56b | 0.32c | 0.78b 0.64b 0.32 0.34 0.54b 0.34c
\Wangenheims
Zwetsche 0.79b | 0.72b | 1.00a 0.68b 0.66b | 0.54b | 0.92a 0.81a
St. Julien A 0.48c | 0.46c | 0.32c 1.00a 0.74b | 0.75b | 1.00a 0.38¢c
Pixy 0.67b | 0.66b | 0.34c 0.78b 0.37 0.32 0.32c 0.61b
Hamyra 0.54b | 0.53b | 0.81a 0.64b 0.50b | 0.76b | 0.43c 0.53b
P. cerasifera
\var. divaricata 0.56b | 0.55b | 0.89a 0.62b 0.69b | 0.70b | 0.81a 0.48c
GF655/2 0.56b | 0.45c | 0.37c 0.39¢c 1.00a | 0.85a | 0.96a 0.80a

a — raditaji virs vidgja >0.8/index above average >0.8,
b — raditaji vidgjo robezas, 0.5 — 0.8/averages index 0.5 — 0.8,
¢ —raditaji zem vidgja < 0.5/index below average <0.5.
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Salidzinot §kirnes — potcelmu kombinacijas, abas izméginajuma vietas
stabilakie raditaji bija kokiem uz potcelmiem ‘Brompton’ s€klaudzi un
‘Wangenheims Zwetsche’. Abas vietas zemakie raditaji bija kokiem
potcelma’Pixy’. Tas var bt saistits ar t0, ka Sim potcelmam ir sekla saknu

sistéma un nepiecieSama apiidenosana, kas ne Par€, ne Polli netika nodroS$inata.
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30

SECINAJUMI

Sausnas saturs ziemoSanas perioda plumju viengadigajos dzinumos mainas
pa gadiem un atkariba no paraugu nemsanas laika. Lielakas sausnas satura
svarstibas Skirném ‘Kubanskaja Kometa’ un ‘Viktorija’ bija Polli. Augstaks
sausnas saturs lielakai dalai kombinaciju bijis janvari un marta.

Izteikti augstaks reducgjoso cukuru saturs decembri, kad gaisa temperatiira
sak pazeminaties, Puré bija Skirnei ‘Kubanskaja Kometa’ uz potcelmiem
‘G5/22°, ‘Hamyra’, ‘GF 8/1° skirnei‘ un ‘Viktorija’ uz ‘Ackermann’, St.
Julien INRA2’ ‘Pixy’. Polli Sadas izteiktas tendences nebija. Vairumam
Skirnes — potcelmu kombinaciju augsts cukuru saturs augsts bija jau oktobrT.
Decembrt augstakais cukuru saturs bija kokiem uz potcelmiem ‘GF8/1” un
‘Hamyra’.

Augstakais prolina saturs skirnei ‘Kubanskaja Kometa’ PGré janvari bija
kokiem uz potcelmiem ‘G5/22°, ‘St. Julien Noir’, “St. Julien d* Orleans’.
Polli $ai Skirnei augstakais prolina saturs bija marta kokiem uz potcelmiem
‘St. Julien A’, ‘Hamyra’ un ‘Ackermann’. Skirnei ‘Viktorija’® Piiré
augstakais prolina saturs janvart bija kokiem uz potcelma ‘GF655/2°. Polli
Sai Skirnei uz vairuma potcelmu augstakais tas bija marta, kad izcelas koki
uz potcelmiem ‘Brompton’ seklaudziem, ‘Hamyra’ un ‘GF 655/2’.
Augstaka ziedpumpuru dzivotsp&ja janvari un martad nemtajos paraugos
kopuma skirnei ‘Kubanskaja Kometa’ Paré un Polli bija kokiem uz
potcelmiem ‘Myrobalan’, ‘St. Julien d° Orleans’, P. cerasifera var.
divaricata, ‘St. Julien INRA 2°, ‘Wangenheims Zwetsche’, bet $kirnei
‘Viktorija’ uz ‘Ackermann’, ‘Brompton’ s€klaudziem, °St. Julien d°
Orleans’, ‘St. Julien Noir’, ‘GF 8/1°.

Skirnei “Viktorija’ ziedéanas intensitate Polli bijusi augstaka neka Piré.
Augstaka ta Pur€ bijusi uz ‘Pixy’ un ‘GF 8/1, bet Polli uz GF655/2, GF8/1
un Ackermann.

Turpreti Skirnei ‘Kubanskaja Kometa’ zied€Sanas intensitate Uz visiem
potcelmiem Polli bijusi zemaka neka Puré. Puré Sai Skirnei augstaka
zied€S$anas intensitate bija kokiem uz ‘Wangenheims Zwetsche’, ‘GF8/1°,
bet Polli uz ‘Brompton’ séklaudziem, GF 8/1 un ‘Wangenheims Zwetsche’.
Skirnei ‘Kubanskaja Kometa’ augstakais auglaizmetnu skaits procentos no
ziedu skaita Puré bija kokiem uz °St. Julien Wédenswill’, ‘Brompton’
s€klaudziem, ‘Wangenheims Zwetsche’, ‘GF655/2°, bet Polli uz
‘Brompton’ vegetativi vairotiem, ‘St. Julien Noir’ un P. cerasifera var.
divaricata. Skirnei ‘Viktorija’ labakie rezultati Paré bija kokiem uz
potcelmiem °St. Julien Wadenswill’, St. Julien d* Orleans’, Polli uz ‘St.
Julien Noir’ un ‘Wangenheims Zwetsche’.

Augstakais auglu skaits procentos no ziedu skaita abam skirném abas
izmégindgjuma vietds bija kokiem uz ‘Wangenheims Zwetsche’ un
‘Brompton’ seklaudziem.



8. Augstaka raza no koka Skirnei ‘Kubanskaja Kometa’ Puré bija kokiem uz
‘Brompton’ s€klaudziem, °St. Julien A’, ‘Wangenheims Zwetsche’, bet
Polli uz potcelmiem °St. Julien d* Orleans’, ‘Myrobalan’, ‘St. Julien INRA
2’. Skirnes “Viktorija’ koki Piré labak razoja uz potcelmiem ‘Hamyra’ un
‘Ackermann’, bet Polli uz ‘Ackermann’ un ‘GF 655/2’.

9. Labakais koku vispargjais veselibas stavoklis péc ziemosanas Puré Skirnei
‘Kubanskaja Kometa’ bija kokiem uz potcelmiem ‘GF655/2°, ‘Brompton’
vegetativi vairotie un ‘St. Julien d' Orleans’, bet Skirnei ‘Viktorija’ uz
‘Wangenheims Zwetche’, ‘St. Julien d* Orleans’, ‘G5/22° un ‘Brompton’
s€klaudzi.

10. Izvertgjot visus raditajus kopuma, stabilakie abam Skirném tie bija uz
potcelmiem ‘Wangenheims Zwetsche’ un ‘Brompton’ seklaudzi.
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INTRODUCTION

Plums belong to rose family (Rosaceae Juss.), plum subfamily
(Prunoideae Focke), plum genus (Prunus L.s. str. or Prunus Mill). In total, 50
species belong to plum genus.

For a long time introduced cultivars from Western Europe had been
grown in Latvia, as well as selected winter hardy local landraces, for example
‘Latvijas Dzeltena Olplame’ and ‘Latvijas Sarkana Olplame’. The fruit
growing experience shows that the right choice of rootstocks is one of the main
preconditions for establishing of productive and longlasting orchards. The lack
of appropriate rootstocks is one of reasons that limit establishing of large plum
orchards in Latvia. Tree longevity, resistance to unfavourable weather
conditions, crown size, beginning of production, productivity are dependent not
only from rootstock, but also from rootstock compatibility with cultivar.

Caucasian plum (Prunus cerasifera Ehrk) had been the most widely
used rootstock in Latvia plum orchards for a long time. However it makes trees
vigorous that is not accepted in intensive growing systems. It is not also good in
wet places. Furthermore it has incompatibility with some cultivars.

Home plum Viktorija’ and hybrid plum ‘Kubanskaja Kometa’ are
widely grown in Latvia, that's why these cultivars were included in the
investigations for evaluation of rootstocks. The thesis was worked out with aim
to clarify the influence of rootstock on tree and flower bud winter hardiness.
Furthermore the content of dry matter and reducing sugars were investigated in
annual shoots, which characterize the cold resistance of rootstock, graft and all
plant.

Plant cold hardiness — resistance to low negative temperatures, is
dependent on several factors: biological characteristics of rootstock and graft,
tree readiness to wintering, compatibility of rootstock and graft, etc.

Fruit trees grown in maritime climate zone are adapted to our climatic
conditions, while the problems are roused when meteorological conditions are
stressful that is very dangerous to fruit trees. That's why it is necessary to
choose fruit trees with high adaptability to changeable winter conditions and
high recovery ability after some damage.

The novelity of the Doctoral Thesis

For the first time in Latvia the complex of dynamics of dry matter,
reducing sugars and proline are studied for plums and the influence of
rootstocks and cultivar on plum wintering evaluated. The adaptability of
widespread in Europe plum rootstocks to Latvia conditions clarified.

Doctoral Thesis scientific actuality

The obtained results are very actual for fruit and plant producers,
because till this time the mainly used plum rootstock Caucasian plum (Prunus
cerasifera Ehrk) is not well adapted to Baltic conditions due to its negative
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impact on cultivar winter hardiness, high vigour and incompatibility with
several home plum cultivars.

1.

2.

Doctoral Thesis hypothesis

Plum trees with more stable and high content of dry matter, reducing
sugars and proline during wintering period have better winter hardiness.
There are possible rootstock and cultivar combinations that ensures
higher winter hardiness and yield than using P. cerasifera var.
divaricata as rootstock.

Provable Theses

The content of dry matter in plum annual shoots is changing depending
on air temperature fluctuations during wintering period. It has tendency
to increase in December, January and persists in high amount till March
at low air temperature.

The content of reducing sugars in plum annual shoots is increasing by
decrease of temperature in December and persists high in January while
temperature still decreases. The amount of reducing sugars is decreasing
when air temperature increases.

The content of proline in plum annual shoots is fluctuating depending on
cultivar — rootstock combination. It is increasing at sharp temperature
decrease and persists high in March if tree wintering conditions are
unfavourable.

The flower bud viability parameters differ within samples collected
during wintering period and they have tendency to decrease during
wintering.

The flowering intensity of cultivar — rootstock combinations differs
within trial establishment places and among both cultivars included in
the investigation.

The plum productivity varies depending on cultivar — rootstock
combination within growing regions and differs among both cultivars
included in the investigation.

The aim of the research is to clarify the influence of different plum

rootstocks on biochemical content changes during plum wintering and to
evaluate the influence of rootstocks on winter hardiness and yield indicative
parameters

1.

The tasks of the research:

To determine the dynamics of dry matter and reducing sugar content in
plum annual shoots during wintering period depending on cultivar and
rootstock.

To determine the dynamics of proline content during wintering period
depending on cultivar and rootstock.

To evaluate the influence of rootstock on cultivar winter hardiness.

To evaluate the influence of rootstock on crop-forming generative
parameters.
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The aprobation of research results
Research results are presented as 5 oral presentations and 11 poster
presentations in international scientific conferences and two oral presentations
in local Latvian scientific conferences. Furthermore the research results are
published in six scientific papers that are included in SCOPUS database, ten
publications are included in other scientific journals, and eight thesis of
scientific conferences are published.

MATERIALS AND METHODS

Location of investigations. The doctoral thesis was worked out on the
trial basis that was established in 2001 in the frame of the International
Collaboration Project ”Baltic Fruit Rootstocks Studies” for the studies of plum
rootstocks in Latvia, Estonia and Byelorussia. The investigations were
performed at the Pare Horticultural Research Centre (Pare HRC) in Latvia and
Polli Horticultural Research Centre (Polli HRC) in Estonia. The research work
and analysis related to Doctoral Thesis were done from 2008 to 2013 at Pare
HRC and from 2010 to 2013 at Polli HRC.

Trial design. Split plot design with two factors was used in the trial,
where factor 1 is cultivar and factor 2 is rootstock. In total, two cultivars and
16 rootstocks were used. Every combination of both factors had 4 replicates
with 3 trees per plot.

Factor 1, plum cultivars: A; — ‘Kubanskaja Kometa’, A, — “Viktorija’.

Factor 2, rootstocks: B; — ‘St. Julien A’, B, — ‘Brompton’ seedlings,
Bz — ‘Ackermann’, B4 — ‘Pixy’, Bs — ‘GF8/1°, Bs — ‘GF655/2°, B7 — ‘G5/22°,
Bs — ‘Hamyra’. Bg — ‘St Julien INRA2’, Big — ‘St.Julien d" Orleans’, B11 —
‘St.Julien Noir’, B, — ‘Brompton’ vegetatively propagated, Bis -
‘Wangenheims Zwetsche’, Bi4 — ‘St.Julien Widenswill’, Bis — ‘Myrobalan’,
B1s — P. cerasifera var divaricata.

Characterization of meteorological conditions

According to long term observations, the lowest temperatures in Pire
and Polli had been observed in January and February. July had been the hotest
month. July and October had been the richest months with precipitations in
Pire and all summer months in Polli.

Meteorological conditions among investigation years differed
significantly. In Pare, the coldest wintering period was during winter of
2011/2012, when the minimal air temperature dropped to -29.7 °C and 12 days
had temperature below -20 °C, and during winter of 2009/2010, when the
minimal air temperature dropped to -28.6 °C and there were 13 days with
temperature below -20°C (Table 1). In Polli, the wintering period of
2010/2011 was the coldest, when the minimal air temperature was -33.5 °C in
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February and the average temperature during all wintering period was
-4.8°C. During this wintering period the largest amount of days with
temperature below -20 °C was observed.

Sample collection place and time. Plum annual shoot samples for dry
matter, reducing sugar and proline analysis were collected at Pare HRC during
wintering periods of 2008/2009, 2009/2010, 2010/2011, 2011/2012 and
2012/2013. At Polli HRC it was done during wintering periods of 2010/2011,
2011/2012 and 2012/2013. Samples of fruit spurs with flower buds for
determination of flower bud viability were collected two times per year during
wintering periods of 2010/2011, 2011/2012 and 2012/2013 at Pire HRC and
Polli HRC.

Samples for determination of dry matter and reducing sugars were
collected five times during wintering period, every year at the same time: in the
last days of September, October, December, January and March. Ten randomly
chosen full length shoots were collected from each plot, taking in consideration
cardinal direction.

Samples of fruit spurs with flower buds for determination of flower bud
viability were collected two times during wintering period: in January 30 and
March 30.

Biochemical analysis of plum annual shoots were done in the
Laboratory of Institute of Soil and Plant Sciences, Latvia University of Life
Sciences and Technologies.

For determination of dry matter, the collected samples were weighted
before and after drying. They were dryed in ventilated thermostat at 60 °C
temperature for >72 hours to constant weight. The dry matter was expressed in
mg g~

Reducing sugars content was determined by Bertrand's method using
Fehling's solution (ITiemuikos, 1976).

The content of proline in annual shoots was determined by taking 0.5 g
of grinded dry matter and adding 10 mL of C;HgOsSx2H-0O (sulfosalicylic
acid). After that the solution was shook in the tube shaker for one hour to rinse
out proline and filtrated. One mL of filtrate was taken for further analysis,
where 1 mL of CH3COOH (glacial acetic acid) and 1 mL of ninhydrin reagent
were added and boiled for one hour in water bath. Ninhydrin reagent was
prepared by dissolving of 2.5 g ninhydrin in the acid mixture: 60 mL of
CH3COOH, 30 mL of destilated water and 10 mL of 85% H3PO4
(orthophosphoric acid). Later it was cooled for 5 minutes and the optical
density of solution was measured by spectrophotometer at wave length
546 mm.

The vitality of flower buds was determined in the Laboratory of Institute
of Soil and Plant Sciences by using 0.5% triphenyltetrazolechloride (Boskos,
SIpocnasues, Biacosa, 2012; [Tnemkos, 1976).
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The assessment of yield influencing generative parameters in
investigation fields. The amount of flower buds and fruit sets was evaluated on
randomly chosen 30 cm long shoots in every plot, where flowers were counted
during flowering time, fruit sets were counted one month after flowering and
fruits — during fruit harvesting.

The intensity of flowering was evaluated in field conditions using 5-
point scale, where 1 = no flowers, 5 = abundant flowering.

The tree healthiness was evaluated after wintering by 6-point scale,
where 0 = the tree is dead; 1 = the tree is not viable; 2 = the tree parts above
ground are damaged, however new shoots are developing, 3 = the trunk, and
two and three old shoots are damaged; 4 = only one year old shoots are
damaged; 5 = the tree is not damaged.

The yield was evaluated in kg per tree and as total yield per plot.

Data analysis. Data were analysed using MS Excel and Statistic
programs, where:

1. Descriptive statistics and ANOVA were used.

2. Correlation analysis (Pearson’s coefficient) was used for comparison the
obtained results with meteorological data.

3. Differences between the means were tested by the Duncan's criteria,
where significantly different values were marked by different letters.
Results analysed at probability 95%.

4. For data ranging values of parameters were transformed using equation.

RESEARCH RESULTS AND ANALYSIS

The dynamic of dry matter in annual plum shoots depending on
rootstock.

In Pare, in the evaluation of dry matter content in annual shoots of
cultivar ‘Kubanskaja Kometa’ and taking in consideration average values of
five years, the significant differences among rootstocks were not stated
(p =0.060). The highest content of dry matter was found for trees on
rootstocks ‘G5/22° and “St. Julien d* Orleans’ (525 mgg?! and 524 mg g*
respectively). In October, the content of dry matter increased in trees on
rootstock ‘GF 655/2° (Figure 1). In December, the lowest amount of dry matter
was found in shoots of trees on rootstock ‘Hamyra’ (469 mgg?) and
‘St Julien Widenswill’ (486 mg g1). The major fluctuations of dry matter
content were observed for trees on rootstocks ‘GF 655/2°, ‘Hamyra’, ‘St. Julien
d" Orleans’ and ‘Myrobalan’. The common tendency shows that the slightest
fluctuations of dry matter content were observed in trees on rootstocks
‘St. Julien A’, ‘Pixy’ and also for in Latvia widely used P. cerasifera var.
divaricata.
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In Polli, statistical analyses of average dry matter content of cultivar
‘Kubanskaja Kometa’ in three wintering periods, the significant differences
between rootstocks (p = 0.000) and between months (p = 0.019) were observed.
The major fluctuations of dry matter content were observed for trees on
rootstocks ‘GF 8/1° (492 mg g* in October and 548 mg g* in December) and
‘St. Julien A’ (488 mgg? in January and 431 mgg? in March) (Figure 2).
Especially sharp fluctuations between months were for trees on rootstock
‘GF 8/1°, which shows the instability of this rootstock during wintering. The
slightest fluctuations of dry matter content were observed for trees on
rootstocks ‘Ackermann’ (492 mg g* in December and 505 mg g* in March),
‘St. Julien Widenswill’ (505 mg g in December and 518 mg g* in March and
‘Wangenheims Zwetsche’(502 mg gt in October and 515 mg g* in December)
The trees on these rootstocks had the least reaction on air temperature
fluctuations during three wintering periods.

The significant differences between rootstocks used (p = 0.000) and
sample collecting time (p = 0.000) regarding to dry matter content during five
wintering periods in general were found for cultivar “Viktorija’ in Pare. During
these wintering periods the slightest fluctuations of dry matter content were
observed for trees on rootstocks ‘St. Julien d° Orleans’ (499 —512 mg g}),
*St. Julien Noir’ (499 — 509 mg g') and ‘GF 655/2> (501 — 513 mg g1) (Figure
3). The dry matter content in annual shoots of these cultivar and rootstocks
combinations had the least reaction on air temperature fluctuations and the
water amount had minimal increase during wintering. During five wintering
periods the major fluctuations of dry matter content were observed for trees on
rootstocks ‘St. Julien INRA2’ (475 — 508 mg g%), ‘GF 8/1° (473 — 482 mg g)
and ‘Myrobalan’ (477 — 520 mg g%), where the shoots of trees on rootstocks
‘Myrobalan’ and ‘GF 8/1” had the highest content of dry matter in December,
when the sharpest decrease of air temperature occured.

In Polli in average of three years, for cultivar ‘Viktorija’ the significant
differences between rootstocks used were not found (p = 0.364), while there
were stated significant differences between sample collecting time (p = 0.000).
The sharpest fluctuations of dry matter content had trees on rootstock ‘GF 8/1°,
where it was the lowest in October (437 mg g*); in September it was 471 mg g
- during winter it increased and the highest it was in March (533 mg g?)
(Figure 4). Unstable values of dry matter content for this rootstock and
‘Viktorija’ combination were observed also in Piire. Values fluctuated also for
trees on rootstocks ‘Hamyra’ (450 mg g in October and 533 mg g in March)
and ‘Brompton’ seedlings (462 mg g* in September and 530 mg g* in March).
In Polli, for the most of the rootstocks the highest content of dry matter was
observed in March. The only exception was trees on rootstock ‘G5/22’, where
the lowest content of dry matter was observed in March. The slightest
fluctuations in dry matter content were observed for trees on rootstocks
‘St. Julien INRA2> (521 mgg? in September and 545 mgg?! in January),
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‘Brompton’ vegetatively propagated (504 mg g in October and 530 mg g in
March) and ‘St. Julien d* Orleans’ (503 mg g in October and 537 mg g in
March).

The dynamics of dry matter content in plum annual shoots
depending on cultivar. In Polli, cultivar ‘Kubanskaja Kometa’ had the most
stable increase of dry matter content in shoots, where the highest content for all
rootstocks was observed in January (increase from 493 mg g in September to
507 mg g* in January). In Piire, this cultivar had higher fluctuations of dry
matter content than in Polli. The highest content was observed in January, and
then it sharply decreased in March (decrease for 3%).

Comparing both trials, the lowest content of dry matter was observed in
the annual shoots of cultivar ‘Viktorija’ in Pare. Within months, the lowest it
was in October, while the statisticaly significant differences among months
were not found (p = 0.061). In Polli for cultivar ‘Viktorija’, bigger fluctuations
between months were observed compare to Pare, where in general for all
rootstocks, the highest dry matter content was in December, in January it
decreased and sharply increased in samples collected in March (3% increase in
comparison with January). Remarkably that for cultivar ‘Kubanskaja Kometa’
in Pire and cultivar “Viktorija’ in both trial places the amount of dry matter in
samples decreased in October compare to September (decrease 1%.).

In Pare, the highest dry matter content in both evaluated cultivars was
observed during wintering period 2009/2010, however statistically significant
differences among years and regions were not found (p = 0.114) (Figure 5). It
can be explained by low air temperatures during all wintering period, when
already in December the minimal air temperature was -22.7 °C and it
maintained below -20 °C till even March. The second coldest wintering period
was 2012/2013 in Polli, when the highest dry matter content for ‘Kubanskaja
Kometa’ and ‘Viktorija’ was in January and March (respectively 527 and
532mg g?). There was observed the long lasting cold in Polli, when in
December the minimal air temperature decreased to -19.1 °C and even in
March it was -23.6 °C. This winter was cold in Pire too, while the dry matter
content in samples was lower than in Polli. At Polli, during January and March
of 2012/2013, December of 2010/2011 and October of 2011/2012 the dry
matter content was above average in comparison with the three seasons average
parameters. In Pire, the highest content of dry matter during December,
January and March compare to five evaluation years average was observed in
wintering period of 2009/2010, when air temperature sharply decreased in the
third decade of December (-22.7 °C) and even in March it decreased till
-20.4 °C.

The dynamics of reducing sugars in annual shoots of plums
depending on rootstock. In average of five evaluation years, the lowest
content of reducing sugars in plum annual shoots of cultivar ‘Kubanskaja
Kometa’ was observed in September, when trees were just finished their
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vegetation. During changes of air temperature and when trees had dormancy,
the amount of reducing sugars gradually increased and the highest level was
observed in December. In January and March it decreased. In December, the
highest level of reducing sugars was observed in shoots of trees on rootstocks
‘Ackermann’ (51.4 mg g) and ‘Pixy’ (54.8 mg g). Trees on these rootstocks
had also more variable reducing sugar changes among months. It means that
these rootstocks have higher reaction on temperature fluctuations. According to
literature data the amount of starch during wintering period decreases for the
half and the content of different sugars increases, because the starch turns into
sugars. These sugars play important role in reduction of cold and frost
damages. The most winter hardy cultivar-rootstock combinations have sharper
reaction to low air temperatures and sugars content increases. In the trials, the
trees on rootstock ‘Myrobalan’ had the slightest fluctuations of reducing sugars
in average of five years (23.4mgg?' in September and 44.7 mgg? in
December), which was the lowest value among all rootstocks.

Taking in consideration that by decrease of temperature the amount of
reducing sugars in plum annual shoots increases, the rootstocks were divided in
groups and trees with the highest content of reducing sugars in December and
the slightest sugar content fluctuations compare to January were detected. In
Pare in total of five evaluation years, cultivar ‘Kubanskaja Kometa’ had the
most stable content of reducing sugars when it was grafted on rootstocks
‘G5/22° (content of reducing sugars in December 51.6 mg g* and fluctuations
23.2%), ‘Hamyra’ (49.5mgg? and 22.6% respectively) and ‘Brompton’
vegetatively propagated (49.4 mg g* and 21.3% respectively) (Figure 6). For
cultivar ‘Viktorija’ the amount of reducing sugars was similar to average values
(55.9 mgg?') and slight fluctuations between December and January were
observed for trees on rootstock ‘St. Julien INRA 2’ (9.1%).

In Polli, cultivar ‘Kubanskaja Kometa’ the highest amount of reducing
sugars in December and the slightest fluctuations among December and
January had when it was grafted on rootstocks ‘GF 655/2° (44.8 mg g’* sugar
content in December and 11.3% decrease in January), ‘Ackermann’
(46.2 mg g* and 11.9% respectively), ‘St. Julien d* Orleans’ (45.1 mg g and
13.6% respectively), that were remarked as the most stable cultivar — rootstock
combinations. For cultivar “Viktorija’ combinations with rootstocks ‘St. Julien
Widenswill’, which had 53.9 mg g sugars in December and fluctuations were
6.9% compare to January, and ‘St. Julien Noir’ (51.5mgg? and 7.2%
respectively) were selected as the most stable (Figure 6).

Among all wintering periods, the highest content of reducing sugars for
both evaluated cultivars was observed in winter of 2008/2009 in Pare. However
the statistically significant differences among years were not found (p = 0.06).
In the trial in Ptre within evaluation months, the highest average content of
reducing sugars was observed in December (51.7 mgg?) that agrees with
observations of other authors, when by decreasing of air temerature the content
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of sugars increases in shoots. In Polli, the highest average content of reducing
sugars was observed in October that is difficult to explain. In March, the
content of reducing sugars above average was during wintering seasons
2011/2012 and 2012/2013 in Polli and during seasons 2008/2009 and
2012/2013 in Pare. In March of 2013, the average air temperature was still
-6.8 °C in Polli and -5.2°C in Pare.

The dynamics of the proline content in annual shoots of plums
depending on the cultivar. Generally for all rootstocks used, cultivar
‘Kubanskaja Kometa’ had higher content of proline than cultivar ‘Viktorija’ in
both trial places. The statistically significant differences were found between
growing regions (p = 0.000). In Pare the lowest content of proline in annual
shoots of cultivar ‘Kubanskaja Kometa’, was observed in October
(0.35mgg?l). Later it rather sharply gradually increased till January
(0.88 mg g*) and even slightly higher it was in samples collected in March.
Unlike the trial in Pure, in Polli ‘Kubanskaja Kometa’ had the lowest content of
proline in January and it increased in March. It can be seen that content of
proline can vary in different ways in stressful situations, although according to
several other investigations it should continue to increase during the decrease of
temperature. The critical air temperature, when the proline starts to accumulate,
can differ among species too.

Cultivar ‘Viktorija’ had lower content of proline with slihter fluctuations
compare to ‘Kubanskaja Kometa’ in both growing regions. In both trial places
Polli and Pire, similar content of proline was in December and January. In
January it slightly decreased compare to December. In March in Polli it
increased and was higher than in Pare (Figure 8). It shows that cultivar can
react differently at different growing places.

Evaluation of winter hardiness of flower buds. To increase plum
orchard productivity, the flower bud winter hardiness is very important. The
significant differences among sampling times were found for activity of
dehydrogenases.

In Pire, the lowest activity of dehydrogenases for cultivar ‘Kubanskaja
Kometa’ was observed in flower bud samples collected in January and March
of 2011. In total of three wintering periods, the biggest differences among
rootstocks were observed in March. During all three wintering periods, cultivar
— rootstock combinations with rootstocks St. Julien d' Orleans’,
‘Wangenheims Zwetsche’, ‘Myrobalan’ ‘Ackermann’ and ‘Brompton’
seedlings had the most stable results in Pure.

In Polli, cultivar ‘Kubanskaja Kometa’ had more stable results
compare to Pire regarding activity of dehydrogenases in flower buds during
three wintering periods. In January, statistically significant differences among
rootstocks were not found (Duncan’s criteria).

To obtain which cultivar-rootstock combinations are more hardy,
rootstocks were grouped according to activity of dehydrogenases during winter
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and visual evaluation during flowering time, however biochemical and visual
evaluation indicators did not always coincide. Sometimes combinations, which
had low activity of dehydrogenases, had high flowering intensity. Compare
both growing places, the fluctuations of dehydrogenases activity among
January and March were more considerable in Pare. It can be explained by
bigger fluctuations between minimal and maximal air temperatures. In both
trial places, the most stable rootstock — cultivar combinations with higher
values of dehydrogenases activity were for trees grafted on ‘Myrobalan’, “St.
Julien INRA 2’°, ‘Wangenheims Zwetsche’, P. cerasifera var. divaricata and
‘St. Julien d* Orleans’ (Table 2).

Cultivar “Viktorija’ during three wintering periods had lower activity of
dehydrogenases compare to ‘Kubanskaja Kometa’. In generally for both trial
places and wintering periods evaluated, the activity of dehydrogenases was
higher for trees grafted on rootstocks ‘Ackermann’, ‘Brompton’ seedlings,
‘GF8/1°, ‘St. Julien d* Orleans’, ‘Pixy’, P. cerasifera var. divaricate (Table 3).

In Polli, the highest activity of dehydrogenases for all rootstocks in
general was observed during wintering period of 2010/2011, while the lowest it
was in March of 2013, when for some cultivar — rootstock combinations there
were not enough opened flowers and it was not possible to determine the
activity of dehydrogenases.

The statistically significant differences among sampling times for
cultivar ‘Viktorija’ were stated during all three wintering periods (p = 0.000),
where lower activity of dehydrogenases was observed in March compare to
January. The highest activity of dehydrogenases was observed in Polli for trees
on rootstock ‘Ackermann’ in January (5.73 p INTF g ).

For cultivar ‘Viktorija’ at both trial places, rootstocks ‘Ackermann’,
‘Brompton’ seedlings, ‘St. Julien d* Orleans’, ‘St. Julien Noir’, ‘GF 8/1° were
selected as the best and the most stable, with the highest activity of
dehydrogenases.

Fruit set and fruit development depending on amount of flowers.
The biggest differences among rootstocks regarding to relative amount of fruit
sets developed from flowers were observed in Piire, where also the lowest
relative amount of fruit sets was developed from flowers in generally.

In Pire in average of three years, cultivar ‘Kubanskaja Kometa’ had the
lowest fruit set development on trees grafted on ‘Myrobalan’. Similarly, in
Polli this cultivar-rootstock combination had also low results. In both places,
the highest relative amount of fruit sets for this cultivar was observed for trees
grafted on ‘St Julien Widenswill’ (20.7%) and ‘Brompton’ seedlings (19.6%)
(Table 4).

Cultivar ‘Viktorija’ had better fruitset development from flowers than
‘Kubanskaja Kometa’ in Pare. In total of three years in Pire, the relatively
highest development of fruit sets from flowers on selected branches was
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observed on ‘Viktorija’ trees grafted on ‘St Julien Waidenswill’
(37.6%),’St. Julien A’ (35.7%) and °St. Julien d" Orleans’ (35.3%).

In Polli, better results were obtained for trees grafted on rootstocks ‘St.
Julien Noir’ (49.2%), “Wangenheims Zwetsche’ (48.8%), ’St. Julien INRA2’
(41.8%) and ’St. Julien Wadenswill” (41.8%).

Low percentage of developed fruit sets was observed on trees grafted on
rootstock ‘Myrobalan’ in Pare and on P. cerasifera var divaricata in Polli.

Not all fruit sets continue to develop till full ripening and maintain on
trees. In 2011 in Pare, the very low relative amount of fruits were developed
from flowers for cultivar ‘Kubanskaja Kometa’. The small percentage of
developed and maintained fruits was on trees grafted on rootstocks
‘St. Julien d” Orleans’ (2% from total amount of flowers), ‘Brompton’
vegetatively propagated (1.4%) and ‘G5/22° (1.2%). The best results were
obtained in 2012, when trees grafted on ‘St. Julien d* Orleans’ had developed
and maintained 18.6% of fruits from the total amount of flowers, ‘Brompton’
seedlings — 15.8%, ‘Wangenheims Zwetsche’ — 12.7%. Fruit sets and fruits did
not developed on trees grafted on ‘Myrobalan’, ‘St. Julien Noir’, ‘St. Julien A’
and P. cerasifera var. divaricata. In 2013, the highest percentage of developed
fruits was observed on trees grafted on ‘St. Julien Wédenswill” (13.7% from
total amount of flowers) and P. cerasifera var. divaricata (13.4%).

In Polli in 2011, the highest percentage of developed fruits for cultivar
‘Kubanskaja Kometa’ were on trees grafted on St. Julien A’ (3.6%), ‘G5/22°
(3.2%) and ‘GF655/2° (3.1%). Despite prolonged minimal air temperatures
during March and April of 2013, there were rather high relative amount fruits
developed from flowers in this year. The highest it was in trees grafted on
‘G5/22’ and ‘Brompton’ seedlings (16.0%).

For cultivar ‘Viktorija’ in Plre in average of three years, the significant
differences among rootstocks used regarding obtained relative amount of fruits
had not observed. While the significant differene was stated among years
(p = 0.000).

In average of three evaluation years, both cultivars ‘Kubanskaja
Kometa’ and ‘Viktorija’ had better flower pollination and fruit set development
till ripen fruits in Polli compare to Pure, especially for cultivar ‘Viktorija’
(Table 3).

In the evaluation of cultivar-rootstock combinations in both trial places,
cultivar ‘Kubanskaja Kometa’ had better results on rootstocks
‘St. Julien d” Orleans’, ‘GF 655/2°, “St. Julien Wadenswill” and ‘Wangenheims
Zwetsche’. While for cultivar ‘Viktorija’ results differed among trial places.
The highest evaluations were for trees grafted on “Wangenheims Zwetsche’.

Influence of different rootstocks on cultivar productivity in Puare.
The yield per tree as well as total yield per plot were evaluated for five year
period in the trial. The total yield of every cultivar and rootstock combination is
shown in Figure 9. For cultivar ‘Kubanskaja Kometa’ the yield was
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significantly influenced by rootstock (p = 0.010) and growing year (p = 0.000).
The highest total yield was obtained from trees grafted on vegetatively
propagated rootstock ‘Brompton’, as well as ‘GF8/1” and ‘G5/22°. Within
years, the highest yield per tree was harvested in 2008. The most productive
were trees grafted on ‘Brompton’ seedlings, ‘St. Julien INRA 2’ and ‘GF8/1".
The lowest total yield was obtained from trees on rootstock P. cerasifera var.
divaricata. Low yield for this rootstock was observed also in previous trials.

For cultivar ‘Viktorija’ the highest yield was harvested from trees
grafted on rootstocks ‘Hamyra’, ‘Ackermann’ and °St. Julien d’Orleans’,
besides the first two rootstocks had the highest yield per tree. Comparatively
high yield was also harvested from trees grafted on P. cerasifera var.
divaricata, ‘Brompton’ (both seedlings and vegetatively propagated),
‘GF 655/2” and ‘St. Julien INRA2’.

The overall tree healthiness after wintering. The tree healthiness was
evaluated after wintering, in spring. Several parameters were taken in account
to evaluate healthiness, as frozen annaual shoots, trunk damage. The significant
differences among rootstocks and within years were observed (p = 0.000). In
Pire, cultivar ‘Kubanskaja Kometa’ was the most damaged during wintering
period 2010/ 2011, when the tree healthiness was very bad on all rootstocks.
Last years that were included in the investigation (till 2013) characterized by
low air temperatures even in February, therefore the tree healthiness got worse.
The best healthiness was observed for trees on ‘G5/22° (scores 3.2), ‘GF655/2°
and ‘St. Julien d’Orleans’ (scores 3.1) (Table 5.). Whilst the lowest tree
healthiness was for trees on P. cerasifera var. divaricata in this investigation.

Cultivar “Viktorija’ had better tree healthiness than ‘Kubanskaja
Kometa’. The significant differences among rootstocks were observed
(p = 0.000). The best tree healthines was on rootstocks ‘Wangenheims
Zwetsche’ (scores 4.0), ‘St Julien d’Orleans’ (scores 3.8), ‘Brompton’ seedlings
(scores 3.6). The lowest tree healthiness was for trees on ‘GF 8/1°. A lot of
trees did not survived for this cultivar-rootstock combination. The low height
rootstock ‘Pixy’, which is widespread in Poland, had medium hardiness in Pare
conditions. It could bee influenced by dry summers during investigation years,
because this rootstock has shallow root system and it is necessary to use
irrigation in dry summers.

In genarally, the overall tree healthiness was decreased during last
investigation years. Cultivar ‘Kubanskaja Kometa’ was more damaged than
‘Viktorija’ on all rootstocks. Rootstocks St. Julien d” Orleans’, ‘GF 655/2’,
‘Brompton’ seedlings were the best for combination with cultivars

Summary of studied parameters. In comparison of flowering
intensity, total yield, healthiness and biochemical parameters, that were
recalculated as coefficients, the best results for cultivar ‘Kubanskaja Kometa’
in Pire were obtained for trees grafted on ‘Brompton’ seedlings, ‘G5/22’,
‘GF655/2°.
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This cultivar had also good, stable results on rootstocks
‘Wangenheims Zwetsche’, °St. Julien Noir’ and °St. Julien Wédenswill’
(Table 6). ‘G5/22°, ‘GF655/2 and ‘Wangenheims Zwetsche’ had good results
also in trial in Byelorussia (IToyx, 2015).

For cultivar “Viktorija’ in Pare, the best results were obtained for trees
grafted on ‘Brompton’ seedlings, ‘GF655/2°, ‘St. Julien d' Orleans’,
‘Wangenheims Zwetsche’, as well as ‘Ackermann’. All parameters for this
cultivar — rootstock combination had level above average values. Trees on the
rootsock P. cerasifera var. divaricata for cultivar ‘Viktorija’ had lower
biochemical evaluation compare to ‘Kubanskaja Kometa’, while the flowering
intensity, yield and healthiness were within the range of averages.

In Pare in summary of obtained coeficients, rootstocks ‘Brompton’
seedlings, ‘GF655/2°, °St. Julien d' Orleans’, ‘Wangenheims Zwetsche’,
‘St. Julien INRA2’ and ‘G5/22° were selected as the best for both cultivars
‘Kubanskaja Kometa’ and ‘Viktorija’.

In Polli obtained results differed from Piire. Cultivar ‘Kubanskaja
Kometa’ had better results for trees on ‘GF 8/1°, “‘Wangenheims Zwetsche’, as
well as ‘Brompton’ seedlings. Good summary results were also for trees on ‘St.
Julien d* Orleans’ rootstock, although the biochemical parameters were below
average. Unlike Pare, low summary values were for trees on ‘GF655/2°. In
Pire, this combination performed better. This combination has shown good
results also in Byelorussia. It is interesting that trees on rootstock ‘St. Julien A’
had high biochemical evaluation, although they did not grow well in Polli.

Cultivar ‘Viktorija’ in Polli had better results on rootstocks ‘GF655/2°
and ‘Ackermann’, where all parameters were above average values. Good tree
healthiness and biochemical evaluation parameters were also for trees on
‘Brompton’ seedlings. The lowest evaluation had trees on °St. Julien
Wadenswill” and ‘Pixy’, which means that these rootstocks are not appropriate
for Estonia conditions. Rootstocks ‘Brompton’ seedlings, ‘Wangenheims
Zwetsche’ ‘Ackermann’ and ‘GF8/1” were the best for both cultivars (Table 7).

In comparison of cultivar-rootstock combinations in both trial places,
the most stable results were for trees on rootstocks ‘Brompton’ seedlings and
‘Wangenheims Zwetsche’. In both places, the lowest evaluation had trees on
rootstock "Pixy’. It can be related to shallow root system of this rootstock and
lack of irrigation, that was not provided.
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CONCLUSIONS

. The content of dry matter in plum annual shoots during wintering period is
changeable among years and depends on sample collecting time. The
highest fluctuations in dry matter content for cultivars ‘Kubanskaja
Kometa’ and ‘Viktorija’ were observed in Polli compared to Pare. For most
cultivar — rootstock combinations the highest content of dry matter was
found in January and March.

. In December, when the temperature starts to decrease, in Pire, significantly
higher content of reducing sugars for cultivar ‘Kubanskaja Kometa’ was
observed on rootstocks ‘G5/22°, ‘Hamyra’, ‘GF 8/1°, and for cultivar
‘Viktorija’ it was on ‘Ackermann’, St. Julien INRA2’ and ‘Pixy’. Such
trends were not expressed in Polli. For the most of cultivar — rootsock
combinations the high content of reducing sugars was observed already in
October. In December, the highest content of reducing sugars was on the
rootstocks ‘GF8/1° and ‘Hamyra’.

. In January, the highest content of proline for cultivar ‘Kubanskaja Kometa’
in Pure was observed on rootstocks ‘G5/22’, ‘St. Julien Noir’, ‘St. Julien d*
Orleans’. In Polli, this cultivar had the highest content of proline in March
on rootstocks ‘St. Julien A’, ‘Hamyra’ and ‘Ackermann’. In Pire, the
highest content of proline in January for cultivar ‘Viktorija’ was observed
on rootstock ‘GF655/2°. In Polli, for most rootstocks the highest content
was in March, especially on the rootstocks ‘Brompton’ seedlings, ‘Hamyra’
and ‘GF 655/2°.

. The highest flower viability for cultivar ‘Kubanskaja Kometa’ in samples
collected in January and March in both places Pare and Polli was
determined on rootstocks ‘Myrobalan’, ‘St. Julien d* Orleans’, P. cerasifera
var. divaricata, ‘St. Julien INRA 2°, “Wangenheims Zwetsche’. While for
the cultivar ‘Viktorija’, the highest flower bud viability was on the
rootstocks ‘Ackermann’, ‘Brompton’ seedlings, ‘St. Julien d* Orleans’, ‘St.
Julien Noir’, ‘GF 8/1°.

. The flowering intensity for the cultivar ‘Viktorija’ in Polli was higher than
in Pare. In Piire, it was the highest for rootstocks ‘Pixy’ and ‘GF 8/1°, while
in Polli, for GF655/2, GF8/1 and Ackermann. On the contrary, cultivar
‘Kubanskaja Kometa’ had lower flowering intensity for all rootstocks in
Polli than in Piire. In Ptre, the highest flowering intensity for this cultivar
was observed on ‘Wangenheims Zwetsche’, ‘GF8/1°, while in Polli, on
‘Brompton’ seedlings, GF 8/1 and “Wangenheims Zwetsche’

. In Pure, cultivar ‘Kubanskaja Kometa’ had the highest relative amount of
fruit sets from flowers on the rootstocks ‘St. Julien Waidenswill’,
‘Brompton’ seedlings, ‘Wangenheims Zwetsche’, ‘GF655/2’, while in Polli,
on ‘Brompton’ generative propagated, ‘St. Julien Noir’ and P. cerasifera
var. divaricata. For cultivar ‘Viktorija’, the best results in Pure were
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observed on the rootstocks ‘St. Julien Wadenswill’, St. Julien d* Orleans’,
while in Polli, on ‘St. Julien Noir’ and ‘Wangenheims Zwetsche’.

The highest relative amount of fruits developed from flowers for both
cultivars in both trial places was observed for trees on ‘Wangenheims
Zwetsche’ and ‘Brompton’ seedlings.

In Pure, the highest yield per tree for cultivar ‘Kubanskaja Kometa’ was
obtained on rootstocks ‘Brompton’ seedlings, ‘St. Julien A’, ‘Wangenheims
Zwetsche’, while in Polli, on the rootstocks ‘St. Julien d' Orleans’,
‘Myrobalan’, ‘St. Julien INRA 2. The trees of cultivar ‘Viktorija’ in Pare
had better yield on ‘Hamyra’ and ‘Ackermann’, while in Polli, on
‘Ackermann’ and ‘GF 655/2°.

In Pire, the best tree overall healthiness after wintering for cultivar
‘Kubanskaja Kometa’ was observed on the rootstocks ‘GF655/2°,
‘Brompton’ vegetative propagated and °St. Julien d° Orleans’, while for
cultivar ‘Viktorija’ on the rootsocks “Wangenheims Zwetche’, ‘St. Julien d’
Orleans’, ‘G5/22° and ‘Brompton’ seedlings.

In the investigation, it was not stated that higher dry matter, reducing sugar
and proline content during wintering period provides better plum winter
hardiness.

Cultivar — rootstock combinations: ‘Kubanskaja Kometa’ with rootstock
‘Brompton’ seedlings and ‘Viktorija’ with ‘St. Julien d* Orleans’ were
selected as the best in Pire, and combinations: ‘Kubanskaja Kometa’ with
‘GF 8/1’, and ‘Viktorija’ with ‘GF655/2” and ‘Ackermann’ were decided to
be the best in Polli. In general, the most stable results for both cultivars
were found with rootsocks ‘Wangenheims Zwetsche’ and ‘Brompton’
seedlings.
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