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IEVADS

Darzkopibas produkcijas razoSanu ziemelu platuma grados, arl
Latvija, ierobezo klimatiskie faktori, tapec Baltija un Zieme]valstis ir
nepiecieSams attistit vietgjas selekcijas programmas, kas balstitas uz
maksimalu pieejama genétiska materiala izmantoSanu. Vispusiga $1
materiala izp&te dod iesp&ju atri izdalit dazadiem audz€Sanas mérkiem
piemerotas Skirnes, ka arT pilnigak izmantot gan tradicionalo, gan jauno
tehnologiju iesp&jas jaunu kultiiraugu $kirnu selekcija.

Upenu un janogu genétiskais materials Latvija veidojies ka no
viet€jam savvalas formam, ta arT no introducétam sugam un skirném. Plass
sugu un Skirpu materials ir uzkrajies, ievedot tas ka no Rietumeiropas,
ieskaitot Skandinaviju, ta arT no Austrumeiropas un Sibirijas. Bez tam
Nacionalaja Botaniskaja darza apméram 30 gadus ilga intensiva selekcijas
darba rezultata izveidots plass upenu starpsugu hibridu fonds, kas ir vertigs
izejmaterials talakai selekcijai. Tomér lidz $im netika veikta sistematiska un
vispusiga $1 genétiska materiala novérté$ana un raksturo$ana, kas ierobezoja
ka petnieciskas, ta arT praktiskas ta pielietoSanas iespgjas.

Darba meérkis ir raksturot Valsts Dobeles DSIS kolekcija esoSos
upenu un janogu genétiskos resursus Latvijas agroklimatiskajos apstaklos
un izvertet to iespgjamo noderibu selekcijai.

Darba uzdevumi ir:

e aprakstit upenu un janogu genotipus péc to morfologiskajam,
agronomiskajam un biokimiskajam ipasibam,;

e izvertét genotipu noderibu selekcijai dazadiem raZoSanas
meérkiem (svaigam pat€rinam, parstradei, uzglabasanai un
funkcionalai partikai) piemérotu skirmu izveidei;

o rekomend@t vertigakos vietgjos genotipus ieklausanai Latvijas
genctisko resursu  kolekcijas un izmantoSanai selekcijas
programmas.

Petijums veikts Valsts Dobeles Darzkopibas selekcijas izméginajumu
stacija (Dobeles DSIS) no 1999. lidz 2003. gadam, kur pétitas 86 upenu un
25 janogu (Ribes L.) Skirnes un hibridi. 12 upenu genotipu ar atskirigu
izcelsmi un ogu kvalitati padzilinata biokTmiska sastava, tai skaita aromata,
analizes veiktas Danija, Arslevas Zinatniskas stacijas laboratorijas 2001.
gada, izmantojot Danijas valdibas stipendiju.

Darba zinatniska jaunrade: Pirmo reizi Latvija veikta vispusiga
upenu un janogu viet€jas izcelsmes un introducéto genétisko resursu
aprakstiSana un izvert€Sana Latvijas agroklimatiskajos apstaklos. Veikta
darba rezultata atrasti jauni vairaku selekcija nozimigu pazimju potencialie
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donori un doti ieteikumi vietgjas izcelsmes genotipu saglabasanai genétisko
resursu kolekcijas.

legiitie p&tijumu rezultati ir pielietojami:

e veidojot upenu un janogu genétisko resursu datu bazes;

e veidojot genétisko resursu kolekcijas Latvija un citas valstis;

e atlasot piemérotakos vecakaugus dazadu selekcijas mérku

sasniegsanai;

e izveloties Skirnes ogu raZoSanai.

Genotipu izvertesana sekmes selekcijas procesu, jo dos iespgju
izmantot tieSi Latvija parbauditus vecakaugus un ieklaut selekcijas
programmas vairakus loti vertigus Latvijas izcelsmes genotipus. [zvertetais
materials IpaSi piemérots, lai iegttu Skirnes ar paaugstinatu funkcionali
aktivo vielu — askorbinskabes un antocianu saturu un paaugstinatu
potencialo razibu. Ipasi nozimigi varétu biit upenu hibridi ar izcili daudz
ziediem kekara.

Par darba gaitu un rezultatiem sniegti 8 zinojumi vietéjas un 10
zinojumi starptautiskas zinatniskas konferencgs, seminaros un simpozijos.
Darba rezultati atspoguloti 9 starptautiski recenzetas un 6 citas zinatniskas
publikacijas latviesu un anglu valodas (skatit sarakstus 47. — 51. lpp.).

METODIKA

Pétfjumu vieta un objekts

Upenu un janogu genétisko resursu izp&te veikta Dobeles DSIS no
1999. Iidz 2003. gadam. Pé&titi 86 upenu genotipi, tai skaita 38 Latvijas, 14
Krievijas, 10 Zviedrijas, 6 Lietuvas, 5 Ukrainas, 3 Baltkrievijas, 5
Lielbritanijas, 2 Vacijas un 1 Niderlandes izcelsmes genotips, kuru izveide
izmantotas 7 Ribes gints sugas. PEfiti 25 janogu genotipi, tai skaita 3
Latvijas, 6 Krievijas, 5 Niderlandes, 4 Vacijas, 3 Igaunijas un 2 Ungarijas
izcelsmes genotipi, kuru selekcija izmantotas 5 janogu sugas.

Izméginajumu un novérojumu metodika

Nosakot razibu, morfologiskas pazimes, slimibu, kaiteklu un
nelabvéligu laika apstaklu bojajumus, aprékinats vidgjais no atsevisku
krimu vértéjuma, bet ogu kvalitates un biokimiska sastava vérteSanai
izmantots kopé€js ogu paraugs. Pazimes vértétas vai nu ballés no 1 Iidz 9,
atbilsto§i UPOV (TG/40/6, 1989-10-06 upeném un TG/52/5, 1990-10-12
janogam) un IPGRI deskriptoriem, vai arT metriska skala. Genotipi noverteti
péc $adam pazimém:



Morfologiskas pazimes:

Kriimu augstums novertéts centimetros no augsnes virskartas lidz
augstaka zara galotnei.

Kaklena dzinumu skaits vertéts ballés no 1 1idz 9, kur 1 balle nozimé,
ka nav kaklena dzinumu, bet 9 — loti daudz kaklena dzinumu.

Kriima habituss jeb forma vertéts ballés no 1 1idz 9, kur 1 — loti stavs;
3 — stavs (references upenu skirne ‘Zagadka’); 5 — vidgji stavs (upenu
Skirne ‘Polar’); 7 — plasi izplests (upenu Skirne ‘Brodtorp’) un 9 —
loznajoss.

Fenologiskas pazimes:

Pumpuru plauksSanas laiks vertéts ka dienu skaits p&c 1. marta.
ZiedgSanas sakuma laiks vertéts ka dienu skaits p&c 1. aprila. Par
ziedeSanas sakumu uzskatams bridis, kad atvérusies 10% ziedu.
Ziedesanas ilgums vértéts dienas. Lai noteiktu So pazimi, vajadzigs
papildu novérot ziedéSanas beigu laiku, kad 90% ziedu noziedg&jusi.
To noverte dienas, skaitot no 1. aprila.

Ogu ienakSanas laiks, kad pilnigi nokrasojusas 90% ogu, vertets ka
dienu skaits p&c 1. jiinija.

Razu veidojosie elementi:

Domingjosais ziedkekaru skaits pumpura (noteikts upeném ar
vertejumu ball€s 1 — viens vai divi ziedkekari pumpura un 9 — vairak
par diviem ziedkekariem).

Ogas vidgja masa, gramos.

Vidgjais ziedu skaits kekara.

Raziba noteikta vizuali ka zaru “noklajums” ar ogam ballés no 1 lidz
9, kur 1 — nav razas, 5 — vid€ja raza un 9 — parbagata raza. [zmantotas
starpvértibas veselos skaitlos.

Razas kvalitate:

Ogu ienaksanas vienlaicigums vertéts balles 1 — vienlaicigi (ne
mazak ka 90% ogu ienakas vienlaicigi) vai 9 — nevienlaicigi.

Ogu izlidzinatiba verteta ballés 1 — izlidzinatas (vismaz 90 % ogu ir
aptuveni vienada izméra) vai 9 — neizlidzinatas.

Ogu atdaliSanas no katina verteta balles: 1 — loti slikta (visas ogas
atplist ar sulojoSu briici), 5 — vidgja (dala ogu atplist ar brici, bet
suloSana novérojama ne vairak ka 10% ogu) un 9 — loti laba (visas
ogas atdalas bez briices).

Ogu mizinas biezums vértéts ballés: 1 — plana, 5 — vidgja un 9 —
bieza.

Ogu specifiskais Ribes nigrum var. europaeum aromats upeném
vertets ballés 1 — nav vai 9 — ir specifiskais aromats.



= Ogu savelkoSa gar§a upeném vértéta ballés: 1 — nav savelkosa garsa
vai 9 — ir savelkosa garSa.

Ogu biokimiskais sastavs:

= Kopgjais antocianu saturs ogas noteikts spektrofotometriski (Fuleki
and Francis, 1968).

= Askorbinskabes saturs ogas noteikts ar joda metodi (laBpoB u
[Tenbepr, 1950).

= Skistosas sausnas saturs (%) noteikts homogenizétos ogu paraugos
refraktometriski pie temperatiiras 20 °C.

AtseviSku upenu genotipu padzilinata biokimiska sastava analize
veikta staze$anas laika Danijas Lauksaimniecibas Zinatnu institita Arslevas
Zinatniskaja stacija 12 péc izcelsmes un IpaSibam krasi atSkirigu upenu
saldeétam ogam: 'Zagadka’ un ’Katyusha’ (ieteiktas Skirnes komercdarziem
Latvija); ’Yadrenaya’ (liela ogu masa), ’Chernii Zhemchug’ (raziga),
’Joniniai’ (garSigas ogas ar lielu masu), ’Mara’ (lielas ogas),
’Selechenskaya’ (agrins, loti garSigas ogas), ’Lentyai’ (v€lins, licla ogu
masa), Nr.67 (Latvija perspektivs hibrids pec ieprieks€jas parbaudes), *Stor
Klas’ (plasi audzets Zviedrija), AA-98 (loti izteikts Ribes nigrum var.
europacum aromats, ieteikts ari ka teicamas garSas donors) un Nr. 3579
(R. nigrum x R. petiolare hibrids ar specifisku upeném neraksturigu garsu
un aromatu, daudz ziedu kekara un lieluma izlidzinatu ogu potencials
donors). Siem genotipiem noteiktas gan jau Latvija veiktas analizes —
Skistosas sausnas, antocianu un askorbinskabes saturs, ka ari titr&jamas
skabes un gaisto$o aromatisko vielu sastavs:

= Skabes saturs noteikts ar potenciometrisko titréSanu (Kaack, 1988a);

= Antocianu saturs noteikts spektrofotometriski (Wrolstad, 1976;
Kaack, 1988b);

= Askorbinskabes saturs tika noteikts ar potenciometrisku titréSanu
(2,6-dihlorindofenola metodi), izmantojot automatisko titréSanas
sisttmu DTS 800 ar platina un sudraba elektrodu (Pongracz, 1971);

= Aromatvielas noteiktas homogenizeta biezeni, kas ieglits no
saldetam ogam, ar gazes hromatografijas metodi. Lietota kolonna

Chrompack (50 m 0,25 mm) CP-WAX 52 CB, ar ievades

tempreratiiru 200 °C un noteikSanas temperattiru 230 °C. Pavisam

programma bija 84.17 min. ilga, ar sakuma temperatiiru 32 °C un
talak temperatiira palielinajas par 3 °C minate Iidz 220 °C.

Aromatvielu daudzums noteikts, salidzinot ar iek$¢jo standartu, bet

tas identificStas, salidzinot ar iepricksgjas analizés konstatéto

izdalisanas laiku (retention time) un parbauditas ar papildus
masspektrometrijas (GC-MS) analizém.



Izturiba pret slimibam un kaitekliem:

» Slimibas: Amerikas &rkskogu miltrasa (Sphaerotheca mors-uvae
Berk), janogulaju lapu sikplankumainibas (Mycosphaerella ribis
Lind.), janogulaju lapu iedegas (Pseudopeziza ribis Kleb.) un upenu
stabinu rasa (Cronartium ribicola Dietr.). Novérojumi vegetativajiem
organiem veikti pec IPGRI metodikas vegetacijas perioda beigas, kad
slimibu pazimes ir visizteiktakas, bet ogam to nogatavosanas laika.
Vizuali noteikts bojatas lapu virsmas, dzinumu un auglu laukums
(%), tas izteikts balles, kur 1 — nav bojajumu (0%), 2 — loti mazi
bojajumi (<5%), 3 — mazi (5-25%), 5 — vidgji (26-50%), 7 — lieli (51-
75%) un 9 — loti lieli (76-100%).

= Kaitekli: pumpuru &rces (Cecidophyopsis ribis Westw. upeném un
Cecidophyopsis selachodon van Eynd. janogam). Vizuali noteikts
bojato pumpuru daudzums pavasari pirms pumpuru plaukSanas (%),
bojajumi izteikti ball€s péc tadas pasas skalas ka slimibu bojajumi.
Izturiba pret nelabvéligiem laika apstakliem:

= Pavasara salnu bojajumi noteikti dazas dienas péc salnam, novertgjot
bojato ziedpumpuru, ziedu un auglaizmetnu daudzumu (%).

= Zemu ziemas temperatiru bojajumi vertéti pavasari starp pumpuru
plaukSanu un zied€Sanu, novertgjot bojato pumpuru un dzinumu
daudzumu (%). Transform&Sanai ball@s pielietota tada pati metodika
ka slimibu bojajumiem.

Datu matematiska apstrade

Kvantitativam pazimém veikta aprakstosa statistika un dispersiju
analize. Pienemts, ka gadijumos, kad genotipa vert&jums regulari atskiras no
vidgja vairak ka par standartnovirzes vértibu, §1 atSkiriba ir genctiski
noteikta un stabila un mingtais genotips ir izmantojams selekcija ka
potencials pazimes donors. Korelacijas analize veikta, lai aprékinatu
sakaribu cieSumu starp noverotajam pazimém.

Ta ka genotipu grupgjums péc standartnovirzes ne vienmér dod
pietiekoSu informaciju k& par pazimes vertibu izkliedi, ta genotipu
pielietojamibu selekcija, tad vajadzibas gadijuma $1 analize papildinata vai
aizstata ar klasteru analizi. Klasteru analize (izmantota datorprogramma
SPSS 11.0) lietota, lai grup&tu genotipus péc atseviskam pazimém un
pazimju grupam (krimu morfologija, fenologiskas pazimes, razu veidojosie
elementi, razas kvalitate, ogu biokimiskais sastavs, izturiba pret slimibam
un kaitek]iem un izturiba pret nelabvéligiem apstakliem). Klasteru analizes
rezultata var iegiit pec noteiktam pazimém radniecigu jeb I1dzigu genotipu
grupas, tomer §T metodika nav piemérota, lai izdaritu secinajumus, ka viena
grupa ir labaka par otru.
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Genotipu novértéSanai izmantots daudzkritériju jeb integrétais
novertgjums pec Martinova (MaptunoB,1987), kur iespgjams atrast péc
vesela pazimju kompleksa vislabakos genotipus, pat ja tie péc klasteru
analizes nav iedalami viend grupa. So novértgjumu iesp&ams izmantot,
analizgjot ar dazadam mériSanas skalam veiktus novérojumus, bet, atskiriba
no klasteru analizes, iesp&jams pieskirt katrai pazimju grupai vai atseviskai
pazimei savu “svaru” jeb ieguldijuma koeficientu. Integréta novertgjuma
vertiba (SD) raksturo konkréta genotipa novirzes no optimalajam vertibam,
tatad mazaka integréta novert§juma vertiba atbilst labakajam genotipam.
Vertgjuma ieklautas pazimes, kuras ir nozimigas noteikta selekcijas mérka
sasnieg$ana un kuram tika noverotas butiskas atSkiribas starp genotipiem

Upenu integrétais novert&jums veikts, lai atlasitu iesp&jamos
pazimju donorus parstradei, svaigam paterinam un funkcionalai partikai
piemérotu $kirpu selekcijai. Vélama pazimes vértiba kriima augstumam
pienemta 130 cm un kaklena dzinumu skaitam 3 balles. Habitusam, ogu
ienakSanas laikam, ogu izlidzinatibai, ogu savelkoSai garsai, slimibu,
kaiteklu, salnu un ziemas sala bojajumiem par vélamo vertibu pienpemta
minimala konkréta gada noverota vertiba, bet pumpuru plaukSanas laikam,
ziedeSanas sakuma laikam, razibai, ogu masai, ziedu skaitam kekara,
atdaliSanas vieglumam no katina, ogu specifiskajam aromatam un
biokimiskajam sastavam par v€lamo pienemta maksimala konkrétaja gada
noverota vertiba.

Lai novertétu upenu genotipus ka atsevisku pazimju grupu
potencialus donorus, veikts integrétais novért€jums, kur nav Ipasi izcelta
kada viena pazime vai pazimju grupa. Genotipi verteti atseviski pa pazimju
grupam, izrékinot katrai grupai atbilsto§o SD vértibu.

Vertéjot upenu genotipus ka potencialos donorus parstradei
piemérotu Skirnu selekcijai, vislielakais svars pieskirts razibai un razu
veidojoSiem elementiem, augstam antocianu saturam, ka arT ziemcietibai un
salnu izturibai. Fenologiskas pazimes nav ieklautas Saja veért§juma, jo
ienaksanas laiks nav butisks, razojot ogas parstradei.

Vertgjot upenu genotipus ka potencialos donorus svaigam paterinam
piem@rotu skirnu selekcijai, vislielakais svars pieskirts ogas masai, ziedu
skaitam kekara, razibai un agram ogu ienaksanas laikam.

Vertgjot upenu genotipus ka potencialos donorus funkcionalai
partikai  piemérotu  Skirnu  selekcijai, vislielakais svars pieskirts
askorbinskabes un antocianu saturam, jo §is vielas ir galvena upenu vértiba
veseliga uztura. Morfologiskas pazimes nav ieklautas vert&juma.

Janogu integrétais novért€jums veikts, lai atlasitu potencialos
donorus parstradei, svaigam patéripam un uzglabasanai svaiga veida
piemérotu Skiru selekcijai. Velama pazimes veértiba krima augstumam
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pienemta 130 cm un kaklena dzinumu skaitam 4 balles. Habitusam, slimibu,
kaiteklu, salnu un ziemas sala bojajumiem par v€lamo veértibu pienemta
minimala konkréta gada novérota vértiba, bet pumpuru plaukSanas laikam,
ziedé$anas sakuma laikam, raZibai, ogu masai, ziedu skaitam kekara,
atdaliSanas no katipa un biokimiskajam sastavam par vE€lamo piepemta
maksimala konkrétaja gada noverota vertiba. Piepemts, ka svaigam
patérinam paredz&tajam ogam optimals ir péc iespSjas agraks, bet
uzglabasanai paredzeétajam — p&c iesp€jas velaks ienaksanas laiks. Parstradei
paredz€tajam ogam pienemts, ka ienakSanas laiks nav nozimigs un tas
vert§juma nav ieklauts. Atseviski veikts integrétais novertéjums baltajam
janogam, kur netika nemts v&ra antocianu saturs ogas (balto janogu ogas
nav antocianu).

Lai noveértétu janogu genotipus ka atsevisku pazimju grupu
potencialus donorus, veikts integrétais noveértéjums, kur nav ipasi izcelta
kada viena pazime vai pazimju grupa. Genotipi vertéti atseviski pa pazimju
grupam, izrékinot katrai grupai atbilsto§o SD vértibu.

Vertgjot janogu genotipus ka potencialos donorus parstradei
piemérotu Skirnu selekcijai, vislielakais svars pieskirts razibai un razu
veidojosiem elementiem, ka arT augstam antocianu saturam (sarkanajam
janogas).

Vertgjot janogu genotipus ka potencialos donorus uzglabasanai
(svaiga veida) piemerotu skirnu selekcijai, vislielakais svars pieskirts ogas
masai un ziedu skaitam kekara, ka arT vélam ogu ienakSanas laikam,
izturibai pret salnam un antocianu saturam (sarkanajas janogas). Tas
pamatots ar to, ka uzglabasanai nepiecieSamas ogas ar izcilu vizualo
kvalitati, tatad lielam, garos, neizretinatos kekaros, turklat sarkanajam
janogam jabit spilgti vai tumsi sarkanam.

Vertgjot janogu genotipus ka potencialos donorus patérinam svaiga
veida piemérotu Skirnu selekcijai, piem&rotiba aprékinata Iidzigi ka
uzglabasanali, tikai lielaka nozime pieskirta potencialajai razibai, ka ar7 par
piemérotaku tiek uzskatita agraka, nevis vélaka ienaksSanas. Tiesi svaigam
patérinam visvairak pieprasitas varétu biit ogas, kas audzétas biologiskas vai
integrétas sisteémas, tapec izturibai pret slimibam un kaitekliem arT pieskirts
liels svars.
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REZULTATI

Upenu genétiskie resursi

Genétisko resursu raksturojums. No vertétajam un aprakstitajam
27 pazimém sekojosam 13 pazimém novérotas biitiskas atskiribas (p<0.05)
starp genotipiem: kriima augstums, kaklena dzinumu skaits, krlima habituss,
ogu ienakSanas laiks, ogas masa, ziedu skaits kekara, raziba,
askorbinskabes, anotocianu un $kisto$as sausnas saturs, izturiba pret
janogulaju lapu sikplankumainibu, upenu pumpuru &rci un zemu ziemas
temperatiiru bojajumiem. Atrasti potencialie donori minéto pazimju,
izgemot razibu, upenu pumpuru &rces un zemu ziemas temperatliru
bojajumiem, selekcijai, ka arT sekojosam kvalitativam pazimém: ogu
ienakSanas vienlaicigums, izlidzinatiba p&c lieluma, laba atdaliSanas no
katina un specifiskais R. nigrum var. europaeum aromats.

Netika konstatétas statistiski butiskas atSkiribas starp genotipiem
pumpuru plauksanas laika (p=1.00), ziedéSanas sakuma laika (p=1.00),
ziede$anas ilguma (p=1.00), miltrasas (p=0.616), lapu iedegu (p=1.00),
stabinu riisas (infekcija izplatfjas tikai 2001. gada, tapéc datu statistika
apstrade nav veikta) un salnu (p=0.096) izturiba.

Hibridam Ia58 vienlaikus piemit desmit selekcija nozimigas pazimes,
jeb 62.5 % no visam aprakstitajam pazimém (1. tabula), bet genotipi 1Ib14,
’Joniniai’ un Nr. 14 ir noderigi pec astonadm pazimeém, kaut gan hibridiem
[a58 un Nr. 14 piemit ar1 biitiski trikumi (2. tabula), kas biitu noveérSami
talakaja selekcijas darba, veidojot jaunas Skirnes. Septinas selekcija
nozimigas pazimes piemit 15 genotipiem, bet visvairak bija genotipu ar
se$am un piecam vertigam pazimem, attiecigi 23 un 26 genotipi. P&c cetram
pazimém vertigi bija 11 genotipi, p&c tris pazim&m pieci genotipi, bet divi —
tikai péc divam pazimém (1. tabula).

Loti agrinas ogu ienak$anas potencialie donori ir ‘Iyunskaya’, Nr. 17,
‘Vologda’, ‘Sevchanka’, bet Tpasi vélinas ienaksanas - ‘Malling Jet’, 11a40,
‘Vakariai’, Nr. 24, Nr. 14 un R. americanum.

Palielinats ziedu skaits kekara novérots deviniem Latvija ieglitajiem
starpsugu hibridiem, kur par daudzziedainibas donoriem izmantotas
R. petiolare (Nr. 2255, Nr. 3579, Nr. 3897, Nr.6455, Nr. 17), R. bracteosum
(Nr. 14, Nr. 24, R. bracteosum % R. petiolare), R. fontaneum (Nr. 6751), ka
ari Istmolingas (Lielbritanija) Skirnei ‘Malling Jet’ (izmantota
R. bracteosum). ‘Malling Jet’ ir apmierinoSa garSa, par&jos iespgjams
izmantot tikai ka izejmaterialu talakai selekcijai.

Izdaliti genotipi ar lielu vidéjo ogas masu (>1 g): R nigrum X
R. grossularia hibridi ‘Josta’ un ‘Kroma’, ka arT upenu genotipi
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‘Yadrenaya’, ‘Lunnaya’, BRi 8707-42, ‘Joniniai’, ‘Chernii Kentavr’,
‘Almiai’, BRi 8707-29, ‘Mara’ un ‘Lentyai’. Genotipi ar sausu ogas
atravumu no katina ir ‘Belorusskaya Sladkaya’, ‘Ben Sarek’, ‘Black Dawn’,
‘Chernecha’, 11a23, 11a46, 11a62, 1Ib14, 111a68, ‘Katyusha’, ‘Mara’, Nr. 100,
Nr. 17, Nr. 77, ‘Pilot A. Mamkin’, Ribes americanum un ‘Sanyuta’, tatad o
genotipu ogas noteiktos apstaklos biitu iesp&jams uzglabat.

1. tabula/ Table 1

Upenu selekcijai nozimigakie potencialie 6 — 10 pazimju donori
Most important potential donors for blackcurrant breeding, carrying 6

— 10 traits together

Pazime/trait] 1] 2] 3] 4] 5[ 6] 7] 8] 9] 10[11]12[13] 14] 15[ 16
10 pazimes/ traits
1as8 I I I I S S R R N
8 pazimes/ traits
IIb14 + |+ + |+ |+ |+ |+ +
Joniniai + |+ + + + |+ |+ +
Nr. 14 + |+ |+ + + + + +
7 pazimes/ traits
Bel. Sladkaya + + + |+ [+ |+ +
Ben Sarek + |+ + |+ |+ |+ +
Black Dawn + + |+ |+ |+ +
Intercontinental + + [+ + |+ + +
Chernii Kentavr + |+ + + |+ + +
1247 + |+ + + |+ |+ |+
Lentyai + |+ + + + |+ +
Malling Jet + |+ + + + |+ +
Nr. 89 + |+ + + |+ + +
Pilot A. Mamkin + |+t + |+ |+ +
Sanyuta + |+ + |+ [+ |+ +
Sevchanka + |+ + + |+ + |+
Vakariai + |+ + + |+ |+ +
Vemisazh + |+ + + |+ + +
Yadrenaya + |+ + + |+ + +
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1. tabulas nobeigums/ Table 1 continued

Pazime/trait] 1] 2] 3] 4] 5[ 6] 7[ 8] 9] 10]11[12]13] 14[15] 16
6 pazimes/ traits

AA 98 + + + |+ + +
Almiai + + + + [+ +
Bagira + + + |+ + +
Ben More + |+ + + |+ +
BRi 870742 + + + |+ + |+
Chernii Zhemchug + [+ + + |+ +
Detskosel'skaya + |+ + + |+ +
1a23 + + |+ |+ |+ +
[a68 + + |+ |+ + +
Iyunskaya + + + + |+ +
Laimiai + + + |+ + +
Lunnaya + |+ + + [+ +
Mara + |+ + + |+ [+
Nr. 3897 + + + + |+ +
Nr. 7727 + |+ + + |+ +
Ojebyn + |+ + + |+ +
Pamyati Ravkinu + + |+ + |+ +
R. nigrum var. europacum + |+ + + |+ +
Svita Kievskaya + |+ + + + +
Titania + + + |+ + +
Triton + |+ + |+ + +
Vologda + |+ + + + +
Zagadka + + + + |+ +

+ - genotipam piemit dota pazime/ genotype have that trait

VRO NRE LD —

—_—— e —
QbW —O

Piemérots kriima augstums/ Suitable bush height

Optimals kaklena dzinumu skaits/ optimum no. of basal shoots

Stavs kriima habituss/ upright bush habit

Agra ogu ienaksanas/ early berry ripening

Véla ogu ienaksanas/ late berry ripening

Augsta ogas masa/ High berry weight

Daudz ziedu kekara/ many flowers per cluster

Vienlaiciga ogu ienaksSanas/ uniform berry ripening

Lieluma izlidzinatas ogas/ uniform size of berries

Laba ogu atdaliSanas no katina/ good separation of berries from stalk
Tipiskais upenu aromats ogam/ typical blackcurrant aroma of berries
Nav savelkosa ogu garSa/ no astringent taste of berries

Augsts askorbinskabes saturs/ high content of ascorbic acid

Augsts antocianu saturs/ high content of anthocyanins

Augsts $kistosas sausnas saturs/ high contents of soluble solids
Izturiba pret sikplankumainibu/ resistance to Septoria leafspot
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Vairumam pétito genotipu bija izteikts specifiskais Ribes nigrum var.
europaeum aromats. Tika izdaliti genotipi ar vaji izteiktu specifisko
aromatu vai bez ta: Nr.2255, Nr. 3579 un Nr. 6455 (R. nigrum X
R. petiolare), Nr. 14 (R. nigrum x R. bracteosum), Nr. 24 (R. bracteosum x
R. nigrum), Nr. 17 (R. petiolare x R. dikusha), Nr. 1297 (R. nigrum X
R. americanum), R. americanum, ‘Josta’ un ‘Kroma’ (R. nigrum X
R. grossularia), ka ar1 R. nigrum var. sibiricum un R. dikusha izcelsmes
genotipi ‘Svita Kievskaya’, ‘Yadrenaya’, ‘Detskosel’skaya’, ‘Chernecha’,
‘Vologda’, ‘Katyusha’ Nr. 67, Nr. 81, Nr. 100 un BRi 8707-29. Ogu
savelkosa garSa noveérota dalai starpsugu hibridu, kur izmantotas
R. petiolare un R. bracteosum: Nr. 24, Nr. 3579, Nr. 17, Nr. 2255 un
Nr. 1297, un skirnei ‘Chernecha’.

Izdaliti potencialie augstvertiga biokimiska sastava donori: 1a58 (loti
augsts antocianu un sausnas, ka arT augsts askorbinskabes saturs),
‘Detskosel’skaya’ (loti augsts askorbinskabes un sausnas saturs), ‘Vakariai’,
IIb14, un ’Belorusskaya Sladkaya’ (loti augsts askorbinskabes saturs), un
‘Joniniai’ (augsts askorbinskabes saturs). Sie genotipi varétu biit Tpasi
nozimigi selekcija, bet ‘Detskosel’skaya’, ‘Joniniai’ un ‘Belorusskaya
Sladkaya’ arT audzgSanai ogu paterinam.

Analiz€to genotipu biezenos no saldétam ogam tika atrasti 56 aromata
komponenti. No gaistoSo vielu kopgja apjoma vidgji 54.81 % veidoja &steri,
no kuriem nozimigakie bija etilbutanoats (38.15 % no kopgja satura) un
metilbutanoats (12.84 %). Terpeni un terpenoli sastadija vidgji 34.52 %, no
kuriem nozimigakie bija sabinéns (8.09 %) un 3-karéns (7.02 %), bet
aldehidi sastadija kopa 8.16 %, no kuriem nozimigakais bija heksanals (6.31
%). Ar visliclako kopgjo aromatvielu saturu izc€las genotipi AA-98
(1462.726 ng 100 g, *Selechenskaya’ (1248.127 ng 100 g™') un ’Zagadka’
(1098.170 ng 100 g'), tas liecina par to, ka $o genotipu ogas ir ar
visintensivako aromatu. Viszemakais kopé&jais aromatvielu saturs noverots
‘Mara’ (133.253 ng 100 g™, *Lentyai’ (148.490 ng 100 g") un R. nigrum x
R. petiolare hibridam Nr. 3579 (148.962 ng 100 g"). Ar izteiktu &steru
parsvaru raksturojas ’Selechenskaya’ (82.82 %), *Stor Klas’ (74.21 %) un
AA-98 (64.12 %), bet izteikts terpenoidu parsvars bija vérojams ’Joniniai’
(80.55 %), Nr. 3579 (71.31 %), ’Chernii Zhemchug’ (68.10 %) un ‘Mara’
(62.74 %) ogas. Aldehidu saturs svarstijas no 3.34 % (’Selechenskaya’) lidz
25.90 % (’Lentyai’) (1. attls).
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Genotips + + + + B +
Mara LAY

Lentyai Je

Nr. 3579 ge

Chernii Zhemchug ¢

Nr. 67 $s

Joniniai 3403380831,

Yadrenaya g= =333333833383300838383030303333380803833343338330338
Katyusha L7 & &

Stor Klas 34333383 p 2. &

AR-98 330x333800850¢1. @
Selechenskaya 338p =3333383303833333083333083338338303883030e
Zagadka 3383333338380,

1. att. Upenu genotipu sadalijums péc aromata sastava
Fig. 1. Classification of blackcurrant genotipes by aroma composition

1. Zems aromatu veidojoSo vielu kopgjais saturs/ low content of total aroma
1.1. Parsvara terpenoidi/ terpenoids dominate

1.2. Parsvara &steri/ esters dominate

2. Augsts aromatu veidojoso vielu kopgjais saturs/ high content of total aroma
2.1. Parsvara &steri / esters dominate

2.2. Vidgjs &steru un terpnoidu saturs/ medium contents of esters and terpenoids

Izturigi pret sikplankumainibu (Mycosphaerella ribis Lind.) infekciju
bija Josta’, ‘Pilot A. Mamkin’ un R. americanum. P&tijums nedeva iesp&ju
statistiski pamatoti izdalit pret citam pétitajam slimibam un kaitekliem
izturigakos genotipus.

Konstatéta biitiska korelacija starp pumpuru plaukSanas un ogu
ienakSanas (r=0.640), ka ar1 ziedeSanas sakuma un ogu ienaksanas laiku
(r=0.809). Nav atrasta butiska korelacija starp upenu fenologiju un salnu
bojajumu pakapi, tapec selekcija lielaka veriba pieveérsama Skirpu izveidei
ar genétiski noteiktu izturibu pret salnam, nevis tadu Skirpu izveidei, kas
izvairas no salnam ar v€las ziedeSanas palidzibu. Korelacija starp nokrisnu
daudzumu razas veidoSanas laika (1.05. — 10.07.) un ogu masu nebija
bitiska, tom&r veérojama tendence, ka bagatigs mitruma nodrosinajums razas
veidoSanas sakuma perioda var dot nozimigu ogu masas pieaugumu.

Genotipu novertéejums peéc noderibas selekcijai. Novertgjot
noderigo genotipu skaitu katrai pazimei (2. att€ls), izradijas, ka visvairak —
90.7 % genotipu ir ar piemérotu kriima augstumu (85 — 161 cm). Tapat
vairums genotipu (89.5 %) bija bez nevélamas savelkosas garSas, kas ir
raksturiga tikai dalai starpsugu hibridu un ar tipisko R. nigrum var.
europaeum aromatu (72.1 %). Pozitivi vertgjams ar1 fakts, ka 87.2 %
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genotipu bija izturigi pret lapu sikplankumainibu (bojajumi 1 — 3 balles).
Pusei genotipu ogas ienacas vienlaicigi, bet 40.7 % genotipu bija ar
atbilstosu kaklepa dzinumu skaitu (3 — 4 balles, kas atbilst 3 — 6
dzinumiem). Tas liecina, ka arl turpmakaja selekcija biis salidzinosi
vienkarsi iegiit 8kirnes ar atbilstou mingto se§u pazimju vértgjumu. Cetras
pazimes Vertétajos upenu genétiskajos resursos bija salidzino$i reti
sastopamas un, papildinot selekcijas izejmaterialu, tam japiever§S ipasa
uzmaniba: stavs kriimu habituss (7 %), véla ogu ienaksanas (7 %), agra ogu
ienaksanas (5.8 %) un Tpasi augsts Skistosas sausnas saturs ogas (2.3 %
genotipu). Sis pasibas $kirngs ir nozimigas, jo tiek uzskatits, ka stavs
krimu habituss ir butisks ogu mehaniz&tai novaksanai, tomér pieredze
liecina, ka arT dazas Skirnes ar plasu augumu ir iesp&jams sekmigi novakt
mehanizeti. Tomér arT turpmak Sai pazimei japiever§ uzmaniba atvieglotas
stadijumu kop$anas un mehanizéti novakto ogu kvalitates dg]. Ipasi véla un
agra ien@kSanas ir biitiska, razojot ogas svaigam pat€rinam, bet mazak
nozimiga parstradei. Tap&c arT maz selekcijas programmu ir orientétas uz
pasi agrinu un vélinu skirnu ieguvi.

15. Augsts $kistosas sausnas saturs
4. Agra ienak3anas
5. Véla ienaksanas
3. Stavs habituss
13. Augsts askorbinskabes saturs
7. Daudz ziedu kekara
6. Licla ogas masa
14. Augsts antocianu saturs
10. Laba atdal8anas no katina
9. Izlidzinatas ogas
2. Optimals kakl. dzin. skaits
8. Vienlaiciga ienakSanas
11. Tipiskais aromats
16. Izturiba pret sikplankumainibu
12. Nav savelkosa garsa

1. Piem&rots krima augstums

0 10 20 30 40 50 60 70 80 90 100
%

2. att. Selekcijai Tpasi noderigu upenu genotipu Ipatsvars noteiktam
pazimém
Fig. 2. Percentage of potential trait donors in Latvian blackcurrant genetic
resources (numbering like in Table 1)

Pavisam pétijuma bija ieklauti 36 Latvijas izcelsmes upenu genotipi,
tai skaita 20 starpsugu hibridi. 2. tabula aprakstiti 11 labakie Latvijas
izcelsmes genotipi, kuri bija izcili vienas vai vairaku pazimju novertgjuma
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un tapéc uzskatami par S0 pazimju potencidliem donoriem. Tap&c tos
ieteicams iek]aut upenu genétisko resursu kolekcijas.

2. tabula

Labako Latvijas izcelsmes upenu genotipu raksturojums

Genotips Prieksrocibas Trikumi
1. | AA-98 Izteikts specifiskais aromats
Deserta garSa
Augsts antocianu saturs
Augsts Skisto$as sausnas saturs
2. | Ia58 Stavs habituss Ogas sikas
Augsts askorbinskabes saturs Slikta ogu atdaliSanas
Augsts antocianu saturs
Augsts Skisto$as sausnas saturs
3. | la40 Véla ziedésana
VEélina ogu ienakSanas
4. | IIb10 Salnu izturiba Parak daudz kaklepa dzinumu
Zems $kistoSas sausnas saturs
5. | 1Ib14 Augsts askorbinskabes saturs
Augsts antocianu saturs
Laba ogu atdaliSanas
6. | Mara Lielogainiba Ienémiba pret
(NK 78) | Laba ogu atdaliSanas sikplankumainibu
7. | Nr. 14 Velina ogu ienakSanas Trukst specifiska aromata
Liels ziedu skaits kekara Netipiska garSa
Stavs habituss Nepietiekama salcietiba
Véla ziedeSana
Vela plauksana
8. | Nr. 2255 | Liels ziedu skaits kekara Trikst specifiska aromata
Augsts antocianu saturs Savelkosa ogu garsa
Zems askorbinskabes saturs
Zems $kistoSas sausnas saturs
9. | Nr.24 Liels ziedu skaits kekara Trikst specifiska aromata
Véla plauksana Savelkosa ogu garsa
Velina ogu ienakSanas Zems antocianu saturs ogas
Salnu neizturiba
10.| Nr. 3579 | Liels ziedu skaits kekara Trikst specifiska aromata
Savelkosa ogu garSa
11.| R. brac- Véla plauksana Salnu neizturiba
teosum % | Liels ziedu skaits kekara Zema ziemcietiba
R. petio-
lare
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Selekcijai  vispiemérotakais  potencidlais  donors  parstradei
nepiecieSamo Tpasibu uzlabosanai bija 1Ib14, tam ar integréta novertgjuma
vertibam (SD), kas at$kiras no vidgja vairak par standartnovirzes vértibu,
sekoja [a58, ’Black Dawn’, ’Vakariai’, Nr. 89, ’Triton’, ’Ben Alder’,
‘Intercontinental’, I11a68, *Mara’, *Vernisazh’ un ’Zagadka® (3. attéls). Sie
genotipi izcelas ar augstu razu veidojoSo elementu un biokimiska sastava
novertejumu un ir uzskatami par So pazimju potencialajiem donoriem

Ib14

1a58

Black Dawn
Vakariai

Nr 89

Triton

Ben Alder
Intercontinental
a68

Mara
Vernisazh
Zagadka
Detskosel'skaya
Titania

Ojebyn
Katyusha
Joniniai

Bel. Sladkaya
AA-KS

Yadrenaya
Selechenskaya
Kroma

Josta

Nr 6455

220 240 260 280 300 320 340 360 380 400 420 440
SD
3. att. Upenu genotipu ka potenciala selekcijas materiala parstradei piemerotu Skirnu
izveidei integrétais novertgjums
Fig. 3. Multicriteria analysis of blackcurrants as potential breeding donors for
suitability to processing

SD,;q-s =283.63

Selekcijai vispiemérotakais potencialais donors svaigam pat€rinam
nepiecieSsamo Tpasibu uzlaboSanai izradijas 'Mara’, tam sekoja ’Lentyai’,
’Yadrenaya’, Nr. 89, [Ib14, "Black Dawn’, ’Kroma’, ’Chernii Kentavr’, BRi
8707-42, Nr. 95, *Lunnaya’ un ’Joniniai’ (4. att€ls). Saja analize vislielaka
nozime pieskirta produkcijas vizualajai kvalitatei — ogu lielumam un ziedu
(ogu) skaitam kekara, bet daudz mazaka biokimiskajam sastavam. Tikai
pirmie tris 1pasi lielogainie genotipi izcelas starp pargjiem, bet vairumam
sekojoSo genotipu vertgjumi ir lidzigi. Japiebilst, ka upenu — &rkskogu hibrids
’Kroma’ nav piemérots svaigam patérinam, jo péc garsas nav salidzinams ar
upeném un Latvijas apstaklos nav pietiekoSi ziemcietigs, tap&c ir mazrazigs.
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Mara
Lentyai
Yadrenaya
Nr 89

1Ib14

Black Dawn
Kroma
Chernii Kentavr
Bri 8707-42
Nr 95
Lunnaya
Joniniai
Titania
Zagadka
riton

Ojebyn

Ben Alder
Katyusha
Selechenskaya
Vakariai

Bel. Sladkaya
Nr 6455

290 310 330 350 370 390 410 430 450 470 490 510

4. att. Upenu genotipu ka potenciala selekcijas materiala svaigam patérinpam
piemérotu skirpu izveidei integrétais novertgjums
Fig. 4. Multicriteria analysis of blackcurrants as potential breeding donors for
suitability to fresh consumption

SD,jq-5 =352.2

Pienemts, ka potencialajiem donoriem funkcionalai partikai piemérotu
Skirpu selekcija vissvarigakais ir ogu biokimiskais sastavs (askorbinskabes
un antocianu saturs). Ari $eit, tapat ka parstradei nepiecieSamo TpaSibu
uzlabosanai, vislabakie bija genotipi 1Ib14, ka art [a58, *Vakariai’, Black
Dawn’, ’Detskosel’skaya’, ‘Intercontinental’, ’Triton’ un ’Joniniai’, kas
atskiras no vidgja vairak ka par standartnovirzes vertibu (5. att€ls) un ir
pieskaitami pie selekcijai noderigakajiem genotipiem. Vairums min&to
genotipu neizcelas ar izcilu ogu lielumu vai augstrazibu, toties tie ir izcili
bioktmiska sastava zina un apmierino$i péc vairuma citu Ipasibu.
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Black Dawn
Detskosel'skaya
Intercontinental

Triton
Joniniai
Titania
Ben Alder

Zagadka

Bel. Sladkaya
O]ebgn
AA-98

Mara

Katyusha

Selechenskaya
Mallm%
Stor

Nr

Josta

Nr 6455

et
las
24

210 230 250 270 290 310 330 350 370 390 410 430 450
SD

5. att. Upenu genotipu ka potenciala selekcijas materiala funkcionalai partikai
piemérotu Skirnu izveidei integrétais novertéjums
Fig. 5. Multicriteria analysis of blackcurrants as potential breeding donors for
suitability to functional food

SD,q- s = 284.05

Janogu genétiskie resursi

Genétisko resursu raksturojums. No vertétajam un aprakstitajam
22 pazimém sekojosam 10 pazZim&m noverotas statistiski biitiskas atSkirtbas
(p<0.05) starp genotipiem: krima augstums, krima habituss, ogu
ienakSanas laiks, ogas masa, ziedu skaits kekara, raziba, anotocianu un
Skistosas sausnas saturs, izturiba pret janogu pumpuru &rci un ziemas sala
bojajumi. Atrasti potencialie donori min€to pazimju selekcijai, iznemot
izturibu pret ziemas sala bojajumiem, ka ar1 kvalitativai pazimei — ogu
atdaliSanas no katina (3. tabula).

Netika konstatétas bitiskas atSkiribas starp genotipiem kaklena
dzinumu skaita (p=0.431), pumpuru plauksanas laika (p=0.873), ziedésanas
sakuma laika (p=1.00), zied€Sanas ilguma (p=1.00), askorbinskabes satura
ogas (p=0.15), miltrasas (p=0.999), sikplankumainibas (p=0.999), lapu
iedegu (p=0,447), stabinu rusas (infekcija izplatijas tikai 2001. gada, tapec
datu statistika apstrade nav veikta) un salnu (p=0.591) izturiba.

Apkopojot iepriekS aprakstito p€tijumu rezultatus, bija iesp&jams
novertét Latvija sastopamo janogu genétisko materialu péc potencialas
noderibas selekcija (3. tabula). Sarkano janogu Skirne ’Rote Spétlese’ ir
1pasi nozimigs selekcijas izejmaterials, jo ta ir vienlaikus septinu pazimju
(58.3 % no 3. tabula aprakstitajam pazimém) potencials donors. Sarkano
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janogu skirnes "Holandes Sarkanas’, "Neimana KirSu’ un *Varshevicha’, un
balto janogu Skirne *Werdavia’ ir noderigas selekcija pec piecam pazimém
(41.7 % pazimju). Sie genotipi ir nozimigakie no veértéta janogu genétiska
materiala. Pargjie genotipi ir nozimigi péc mazaka pazimju skaita, kaut gan
selekcijas darba ar dalai no tiem varétu bt liela nozime (skatit 4. tabulu).

Velas ogu ienakSanas potencialie donori ir no Ribes multiflorum
iegiitic ‘Rote Spitlese’ un ‘Rovada’. Agrinas ienaksSanas donori netika
atrasti.

Ar lielu ziedu skaitu kekara izc€las Skirnes ‘Rote Spitlese’ un
‘Rovada’, tatad suga R. multiflorum ir veértigs daudzziedainibas donors un ir
sekmigi izmantojama ar1 turpmakaja selekcija.

Augstvertiga biokimiska sastava potenciali donori ir sarkano janogu
genotipi ‘Neimana KirSu” un ‘Varshevicha’ (ipasi augsts antocianu saturs)
un balto janogu genotips ‘Juterborg White’ (augsts $kistosas sausnas saturs).
Augstas razas kvalitates (ogu masa, ziedu skaits kekara, ogu atdalisanas no
katiniem un biokTmiskais sastavs) potencialie donori ir sarkano janogo
Skirnes ‘Rote Spétlese’ (ipasi daudz ziedu kekara) un ‘Rotet’ (salidzinosi
liclas ogas un daudz ziedu kekara) un balto janogu Skirne ‘Cirvja Piets’
(augsts askorbinskabes saturs un liela ogu masa).

Izturigas pret janogu pumpuru &rci Cecidophyopsis selachodon van
Eynd. izteikta infekcijas fona apstaklos bija Skirnes ’Belaya Kuzmina’,
’Cirvja Piets’, "Holandes Sarkanas’, 'Holandes Baltas’, "Neimana KirSu’,
’Rote Spétlese’, ’Varshevicha’ un ’Werdavia’, kuras var ieteikt ka
potencialus izturibas donorus pret So kaitekli.

Augstas kompleksas izturibas pret slimibam un kait€kliem potenciali
donori ir $kirnes ‘Holandes Sarkanas’, ‘Vierlander’, ‘Rote Spitlese’,
‘Belaya Potapenko’ un ‘Viksnes Baltas’.

3. tabula/ Table 3

Potencialie pazimju donori janogu selekcijai
Potential donors for red and white currant breeding

Pazime/trait 1 [ 2 (3 4 [5][6]7][8]9]10][11]12
7 pazimes vienkopus/ 7 traits together
Rote Spiitlese [ £+ [ J+] [+[+] [ [+]+
5 pazimes vienkopus/ 5 traits together
Holandes Sarkanas + | + + + | +
Neimana KirSu + | + + + +
Varshevicha + | + + + +
Werdavia + | + + + |+
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3. tabulas nobeigums/ Table 3 continued

Pazime/trait) 1 [ 2 [3[4[5[6]7]8][9]10]11]12

4 pazimes vienkopus/ 4 traits together
Belaya Kuzmina + + + | +
Fertodi Piros + | + | + +
Holandes Baltas + | + +
Rovada + + + +

3 pazimes vienkopus/ 3 traits together
Belaya Potapenko + | + +
Cirvja Piets + +
Jonkheer van Tets + | + +
Juteborg White + | + +
Kodu Valge + | + +
Natali + | + +
Rotet + + +
Rubinovaya Altaya + | + +
Suur Kodu Valge + | + +
Vierlander + + +
Zitavia + | + +

2 pazimes vienkopus/ 2 traits together
Fertodi Korai + | +
Konstantinovskaya + +
Rachnovskaya + +
Viksnes Baltas + | +

1 pazime/ 1 trait

Chelyabinskii Velikan [+ [ [ [ [ [ [ [ | | ]

+ - genotipam piemit dota pazime/ genotype have that trait

1. Piemérots kriima augstums/ Suitable bush height

2. Optimals kaklena dzinumu skaits/ Optimum number of basal shoots
3. Stavs kriima habituss/ Upright bush habit

4. Agra ogu ienaksanas/ Early berry ripening

5. Vela ogu ienaksanas/ Late berry ripening

6. Liela ogu masa/ Large berry weight

7. Daudz ziedu kekara/ Many flowers per cluster

8. Augsta raziba/ High productivity

9. Augsts askorbinskabes saturs/ High content of ascorbic acid

10. Augsts antocianu saturs/ High content of anthocyanins

11. Augsts $kistosas sausnas saturs/ High content of soluble solids
12. Izturiba prét pumpuru &rci/ Resistance to bud gall mite

Genotipu novértéjums péc noderibas selekcijai. Vislielakais

selekcijai noderigu genotipu skaits (92 %), lidzigi ka upeném, bija ar
piemérotu kriima augstumu (>90 cm) (6. attels). ArT piemérots kaklena
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dzinumu skaits (ne mazaks par 2,1 ballém jeb diviem dzinumiem) bija 62 %
genotipu, bet 56 % genotipu bija ar augstu razibu (>5.8 balles). Sis tris
ipasibas ir plasi izplatitas Latvija eso$aja janogu genétiskaja materiala.
Tikai tris no Ribes multiflorum iegitajam Skirném (kopa 12 % no
genotipiem) — "Rote Spétlese’, *Rotet’ un Rovada’ piemit liels ziedu skaits
kekara (20.0 — 29.7). Ipasi vélini ogas ienakas *Rote Spitlese’ un *Rovada’
(8 %). No péetita materiala Tpasi augsts antocianu saturs ir tumsi sarkanajam
’Varshevicha’ un "Neimana Kir$u’ (8 %). Tikai viena skirne — ’Cirvja Piets’
izcelas ar lielu ogu masu (0.63 g), bet genotipu ar Ipasi agru ogu ienakSanas
laiku péftitaja janogu genétiskaja materiala neizdevas atrast. EsoSaja
genétiskaja materiala trukst genotipu ar agrinu un vélinu ogu ienaksanos,
augstu antocianu un askorbinskabes saturu un lielu ogu masu. Tapéc
kolekcija japapildina ar genotipiem, kas raksturojas tiesi ar $Tm pazimeém.

4. Agra ogu ienakSanas

6. Liela ogu masa

10. Augsts antocianu saturs

9. Augsts askorbinskabes saturs
5. Véla ogu ienaksanas

7. Daudz ziedu kekara

3. Stavs habituss

12. Izturiba pret pumpuru &rci

11. Augsts $kisto§as sausnas saturs
8. Augsta raziba
2. Piemérots kaklena dzinumu skaits

1. Piem@rots krima augstums

0 10 20 30 40 50 60 70 8 90 100

6. att. Selekcijai Tpasi noderigu janogu genotipu Tpatsvars noteiktam pazimém
Fig. 6. Percentage of potential trait donors in Latvian red and white currant genetic
resources (numbering like in Table 3)

Pavisam pétijuma bija ieklauti tris Latvijas izcelsmes genotipi, bet
tiem var pieskaitit ari introducéto $kirnu ’Holandes Sarkanas’ un ’Holandes
Baltas’ vietgjas formas, jo tas ap 100 gadu ilga audzéSanas laika ir izcili
adapt&jusas Latvijas apstakliem un, loti iesp&jams, izveidojusas arT genétiski
atSkirigus klonus. Saglabasanai Latvijas genétisko resursu kolekcijas un
izmantoSanai selekcijas programmas ieteicami pavisam cetri genotipi no
petitas kolekcijas: ’Cirvja Piets’, Neimana KirSu’, ka arT ’Holandes
Sarkano’ un ’Holandes Balto’ vietgjas formas (apraksti 4. tabuld).
Saglabajama ir arT sarkano janogu skirne ‘Viksnes Sarkanas’, kas kolekcija
tika icklauta tikai p&c izm€gindgjumu uzsakSanas un tapéc nav aprakstita.
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Tacu ta literatiira atzita par nozimigu Latvijas izcelsmes Skirni (Mcaukun u
ap., 2003), ka ari péc vairaku gadu Skirpu salidzindgjumiem Krievijas
izméginajumu stacijas ieklauta Krievijas Valsts $kirnu registra.

4. tabula

Latvijas izcelsmes janogu genotipu apraksts

Nr. | Genotips | Prieksrocibas | Triakumi
Sarkands janogas
1. Holandes Augsts Skistosas sausnas Izplests habituss
Sarkanas * | saturs ogas
Izturiba pret pumpuru &rci
2. Neimana Tumsi sarkanas ogas Sikas ogas
Kirsu Augsts antocianu saturs ogas Izplests habituss

Izturiba pret pumpuru &rci
Salnu izturiba

Baltas janogas

3. Cirvja Piets | Liela ogu masa Salnu neizturiba

Augsts askorbinskabes saturs
0gas

Parak zems augums
Parak maz kaklena dzinumu

Izturiba pret pumpuru &rci Izplests habituss
4. Holandes Augsts askorbinskabes saturs Ienemiba pret lapu
Baltas * ogas plankumainibam

Izturiba pret pumpuru &rci

* - introducgta, bet labi adaptSjusies $kirne, saglabajama genétisko
resursu kolekcija

Selekcijai  vispiemérotakie sarkano janogu genotipi parstradei
nepiecieSamo Tpasibu uzlabosanai bija *Rote Spatlese’ (d€] liela ziedu skaita
kekara, augstas ziemcietibas un salnu izturibas), ka ar7 *Neimana KirSu’ un
’Varshevisha’ (abas galvenokart d€] augsta antocianu satura). Parstradei
nepiecieSamo 1pasibu selekcijai noderigakie balto janogu genotipi bija
’Zitavia’ un ’Werdavia’ (galvenokart nemot véra to razibu un kimisko
sastavu) (7. attels).
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7. att. Janogu genotipu ka potenciala selekcijas materiala parstradei piemérotu skirpu
izveidei integrétais novertejums
Fig. 7. Multicriteria analysis of red/white currants as potential breeding donors for
suitability to processing

- baltas janogas/ white currants I —sarkands janogas/ red currants
| SD,is=186,43 | SD,rs=238,17

Janogu genotipu ka potenciala selekcijas materiala uzglabasanai
svaiga veida piemérotu Skirnu izveidei novertéjuma vislielaka nozime
pieskirta razas vizualajai kvalitatei — ogu lielumam un ziedu (ogu) skaitam
kekara, ka art vélam ienakSanas laikam (isaku laiku jaglaba), bet daudz
mazaka biokimiskajam sastavam. Protams, loti nozimiga ir tieSi genotipa
piemerotiba ilgstoSai uzglabasanai kontrolétas atmosféras apstaklos, tacu
Soreiz §1 Tpasiba netika pétita. Selekcijai visnoderigaka sarkano janogu
Skirne bija ’Rote Spitlese’ (vEla ienakSanas un loti daudz ziedu kekara), bet
noderigaka balto janogu skirne bija ’Zitavia’ (daudz ziedu kekara un
salidzinos$i lielas ogas, tacu tas ienakas vidgji agri). Pargjie genotipi ir
uzskatami par mazak noderigiem uzglabasanai piemérotu janogu Skirnpu
selekcija (8. attels)
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8. att. Janogu genotipu ka potenciala selekcijas materiala uzglabasanai piemérotu
$kirnu izveidei integrétais novertejums
Fig. 8. Multicriteria analysis of red/white currants as potential breeding donors for
suitability to fresh storage

== - baltas janogas/ white currants B —sarkanas janogas/ red currants
| SD,;r5=181.84 | SD,5=252.96

Janogu genotipu ka potenciala selekcijas materiala patérinam svaiga
veida (ogu vakSanas sezona) piemérotu Skirnu izveidei noveértéjuma lielaka
nozime pieskirta ogu masai, ziedu skaitam kekara un agram ogu ienakSanas
laikam. L1dzigi ka citos $ada rakstura petijumos, netika veikta ogu garSas
sensora novérteésana (ta nav paredz&ta ne UPOV, ne IPGRI deskriptoros), jo
to tehniski nav iespgams veikt tik lielam paraugu skaitam. Labakajiem
genotipiem $ads vertéjums noteikti jaizdara, lai parliecinatos par ogu garSas
atbilstibu deserta ogu kvalitatei. Nemot véra veiktos novérojumus, no
sarkanajam janogam ka noderigaka selekcijai izc€las atkal ’Rote Spétlese’,
neskatoties uz tas vélo ienakSanas laiku, no tas izveidota ’Rotet’, ka arT
’Varshevicha’. No baltajam janogam noderigaka patérinam svaiga veida
piemérotu skiru selekcija bija *Zitavia’ (9. attels).
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9. att. Janogu genotipu ka potenciala selekcijas materidla patérinam svaiga veida
piemérotu Skirnu izveidei integrétais novertejums
Fig. 9. Multicriteria analysis of red/white currants as potential breeding donors for
suitability to fresh consumption

- baltas janogas/ white currants B —sqrkands janogas/ red currants
| SD,;rs=183.31 | SD,;rs=239.18
SECINAJUMI

1. Latvija esoSie upenu genétiskie resursi ir bagati ar potencialiem
donoriem piemérotam krima augstumam, tipiskai ogu garSai un
aromatam, ka ar7 izturibai pret lapu sikplankumainibu. Latvijas upenu
genétiskajos resursos trikst stava kriimu habitusa, vélas un agras ogu
ienakSanas un augsta $kisto$as sausnas satura donori, tapec tuvakaja
laika kolekcija japapildina tiesi ar So pazimju donoriem.

2. Veicot padzilinatu kimiska sastdva analizi 12 upenu genotipiem,
noverotas izteiktas atSkiribas starp tiem gan absoliita gaistoSo, aromatu
veidojoso vielu daudzuma, gan vielu klasu proporcija, gan atseviSku
sastavdalu daudzuma.

3. Vispiemérotakie parstradei nepiecieSamo upenu IpaSibu potencialie
donori, kas izc€las ar augstu razu veidojoSo elementu un kimiska
sastava novértejumu, bija [Ib14, Ta58, *Black Down’, *Vakariai’, Nr.
89, ’Triton’, ’Ben Alder’, ‘Intercontinental’, IIla68, ’Mara’,
’Vernisazh’ un *Zagadka’.
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10.

11.

12.

Vispiemérotakie svaigo ogu tirgus prasibam nepiecieSsamo upenu
Tpasibu potencialie donori, kas raksturojas ar lielu ogu masu un ziedu
skaitu kekara, turklat saglabajot apmierinoSu ari citu pazimju
vertgjumu, bija: ‘Mara’, ’Lentyai’, *Yadrenaya’, Nr. 89, 1Ib14, "Black
Down’, ’Chernii Kentavr’, BRi 8707-42, Nr. 95, ’Lunnaya’ un
’Joniniai’.

Vispieme@rotakie funkcionalai partikai nepiecieSamo upenu Ipasibu
potencialie donori, kas izc€las ar augstu askorbinskabes un antocianu
saturu un bija apmierino$i péc vairuma citu pasibu, bija: IIb14, 1a58,
’Vakariai’, ’Black Down’, ’Detskosel’skaya’, ‘Intercontinental’,
"Triton’ un ’Joniniai’.

Selekcijai Latvijas apstaklos ka 1pasi vertigi atlasiti 24 upenu genotipi,
kuru saglabasana kolekcija arT turpmak butu lietderiga. Starp tiem
izcelas [a58, 1Ib14, ‘Joniniai’ un Nr. 14, kam piemit vairak ka septinas
selekcija noderigas pazimes.

No 36 pétitajiem Latvijas izcelsmes genotipiem saglabasanai Latvijas
genétisko resursu kolekcijas un izmantoSanai selekcijas programmas
ieteicami 11 genotipi: AA-98, [a58, 11a40, [Ib10, IIb14, "Mara’, Nr. 14,
Nr. 2255, Nr. 24, Nr. 3579, un R. bracteosum * R. petiolare.
Vispiem@rotakie parstradei nepiecieSamo janogu ipasibu potencialie
donori ar augstu razu veidojoSo elementu un Kkimiska sastava
novert§jumu bija sarkano janogu skirnes ’Rote Spétlese’, 'Neimana
KirSu” un ’Varshevicha’ un balto janogu Skirnes °Zitavia’ un
"Werdavia’.

Piemérotakie uzglabasanai svaiga veida nepiecieSsamo janogu ipasibu
potencialie donori ar lielu ogu masu, liclu ziedu skaitu kekara, un
salidzino$i vE€linu ogu ienakSanas laiku bija sarkano janogu Skirne
’Rote Spatlese’ un balto janogu $kirne Zitavia’.

Vispiem@rotakie svaigo ogu tirgus prasibam atbilstosi janogu tpasibu
potencialie donori, kas raksturojas ar lielu ogu masu un ziedu skaitu
kekara, bija sarkano janogu Skirnes ’Rote Spitlese’, ’Rotet’ un
’Varshevicha’, ka arT balto janogu skirne *Zitavia’.

Vairak ka 50% vertéto janogu genotipu bija ar optimalu kriima
augstumu, kaklena dzinumu skaitu un augstu razibu. Tuvakaja laika
jacensas ieklaut kolekcija janogu genotipus kam, ir daudz ziedu kekara,
agrina vai vélina ogu ienakSanas, augsts askorbinskabes un antocianu
saturs, un liela ogu masa, jo So pazimju donori Latvijas janogu
selekcijas izejmateriala trukst.

Ka nozimigs selekcijas izejmaterials Latvija novertétas sesas sarkano
janogu Skirnes — ‘Holandes Sarkanas’, ‘Neimana KirSu’, ‘Rote
Spitlese’, ‘Rotet’, ‘Rovada’ un ‘Varshevicha’, un piecas balto janogu
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Skirnes — ‘Belaya Kuzmina’, ‘Cirvja Piets’, ‘Holandes Baltas’,
‘Werdavia’ un ‘Zitavia’. No minétajam skirn€m ‘Rote Spétlese’,
‘Holandes Sarkanas’, ‘Neimana KirSu’, ‘Varshevicha’ un ‘Werdavia’
varétu biit Ipasi nozimigas selekcija, jo tam piemit vienlaikus vairak
neka piecas selekcija nozimigas pazimes.

13. Saglabasanai Latvijas genétisko resursu kolekcijas un ieklausanai
selekcijas programmas ieteicamas Latvijas izcelsmes janogu skirnes
’Cirvja Piets’, ’Neimana KirSu’, ka ari 'Holandes Sarkano’ un
’Holandes Balto’ vietgjas formas.

PATEICIBA

Pateicos savai sievai Solvitai un bérniem par atbalstu, pacietibu,
iecietibu un praktisku palidzibu izm&ginagjumu veikSanas un darba
noformésanas laika.

Pateicos saviem kolégiem Latvijas Lauksaimniecibas universitates
Darzkopibas katedra par sniegtajiem padomiem un atbrivosanu no dazadiem
papildus pienakumiem, kas deva iesp&ju to vietd veikt promocijas darba
izstradi. Paldies prof. I. Belickai par nesavtigo palidzibu izméginajuma datu
analizé un darba noformésana.

Pateicos Valsts Dobeles Darzkopibas selekcijas un izméginajumu
stacijas kolektivam par iesp&ju veikt novérojumus un izméginajumus vinu
izméginajumu laukos un laboratorija, par sniegtajiem padomiem un
palidzibu darba izstrade.

Pateicos par iespgju dalu darba veikt Danija, Arslevas Zinatniskaja
stacija, izmantojot Danijas Valdibas stipendiju un Arslevas Zinatniskas
stacijas finansgjumu.
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INTRODUCTION

Horticultural production in northern latitudes, including Latvia, is
limited by climatic factors, therefore it is necessary to develop local plant
breeding programs in Nordic and Baltic countries, based on maximum use
of all available genetic material. Thorough research of this material enables
faster breeding of cultivars for different purposes, as well as better use of
traditional and new technologies in plant breeding.

Black, red and white currant genetic material in Latvia is formed of
local wild forms as well as introduced species and cultivars. Large number
of species and cultivars were brought from Western Europe, including
Scandinavia, from Eastern Europe and Siberia. Moreover, a 30-year-long
intense breeding work at the Latvian National Botanical Garden is resulted
in a wide range of inter-specific blackcurrant hybrids, which is an
invaluable material for further breeding. However, characterization and
evaluation of the black, red and white currant genetic material has been
absent so far, thus limiting both scientific and practical use of this material.

An objective of this research is to characterise black, red and white
currant genetic resources, gathered at the Dobele State Horticultural Plant
Breeding Research Station (Dobele HPBRS), in the agro-climatic
conditions of Latvia, and to evaluate their suitability for breeding.

Tasks of the research are:

e to characterise black, red and white currant genotypes according

to their morphological, agronomical, and biochemical properties;

e to evaluate suitability of the genotypes to different breeding
purposes, including development of cultivars for fresh consumption,
processing, fresh storage, and functional food;

e to recommend the most valuable genotypes of Latvian origin for
including in genetic resources collections and breeding programs.

Research was done at the Dobele HPBRS in years 1999 — 2003. In
total, 86 black currant and 25 red/white currant (Ribes L.) cultivars, hybrids
and species were characterized. An extended biochemical analysis,
including aroma, of 12 blackcurrant genotypes with different origin and
berry quality was done at Aarslev Research station, Denmark, in 2001.

Novelty of the research. For the first time, local and introduced
black, red and white currant genotypes were characterized and evaluated in
the agro-climatic conditions of Latvia. As a result, new potential donors of
several important traits for breeding were found, and recommendations of
conservation of local genotypes in genetic resources collections were given.
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The results of this research can be used in:

e developing of Ribes L. genetic resources database;

e cstablishment of genetic resources collections;

e selection of parents for the breeding of cultivars for different
purposes;

e selection of cultivars for berry production.

Evaluation of genotypes will speed up the breeding process of black,
red and white currants for Latvia, because this evaluation is done in Latvian
agro-climatic conditions, and will allow including the valuable genotypes of
Latvian origin in breeding programs. The described genetic material is
particularly useful for breeding cultivars with higher content of functionally
active compounds — ascorbic acid and anthocyanins, and higher yield
potential. Especially remarkable are blackcurrant genotypes with
exceptionally high number of flowers per cluster.

Progress and results of the research are presented in 8 local and 10
international scientific conferences, workshops and symposiums. The
results are reported in 9 international and 6 local publications (see Page 47).

MATERIALS AND METHODS

Place and object of research

The research of black, red and white currant genetic resources was
done at Dobele HPBRS from 1999 to 2003. In total, 86 blackcurrant
genotypes were examined, including 38 genotypes from Latvia, 14 from
Russia, 10 from Sweden, 6 from Lithuania, 5 from Ukraine, 3 from Belarus,
5 from Great Britain, 2 from Germany, and 1 from the Netherlands.
Altogether, 7 different Ribes species were used to develop these genotypes.
In total, 25 red/white currant genotypes were examined, including 3
cultivars from Latvia, 6 from Russia, 5 from the Netherlands, 4 from
Germany, 3 from Estonia, and 2 from Hungary; altogether, 5 Ribes species
were used to develop these cultivars.

Methods of observations

Averages from estimates of separate bushes were calculated for
morphological traits, productivity, and damages of diseases, pests, and
unfavourable weather conditions. A common representative sample of each
genotype was taken to examine the berry quality and biochemical
composition. Traits were estimated either in scores from 1 to 9, according to
UPOV (TG/40/6, 1989-10-06 for blackcurrants and TG/52/5, 1990-10-12

31



for red/white currants) and IPGRI descriptors, or in metric scale. Genotypes
were examined for the following traits.

Plant morphology:

Bush height measured in centimetres from soil surface to the top of
the highest branch;

Number of basal shoots estimated in scores from 1 to 9, where 1 — no
basal shoots and 9 — an extremely large number of basal shoots;

Bush habit estimated in scores from 1 to 9, where 1 — very upright; 3
— upright (reference cultivar for blackcurrants is ‘Zagadka’); 5 —
bushy (reference — blackcurrant cultivar ‘Polar’); 7 — broad bushy
(reference — blackcurrant cultivar ‘Brédtorp’); and 9 — prostrate.
Phenological traits:

Bud burst time is determined as a number of days after 1* March;
Beginning time of flowering, when 10 % of flowers are opened, is
determined as the number of days after 1 April;

Flowering duration is counted in days. To calculate this trait,
termination time of flowering, when 90 % of flowers are fade, is
determined as the number of days after 1 April;

Berry ripening time, when 90 % of berries are ripe, determined as the
number of days after 1* June.

Yield components:

Predominant number of flower clusters per bud estimated in
blackcurrants in scores 1 — one to two flower clusters per bud, and 9
— more than two clusters per bud;

Average berry weight measured in grams;

Average number of flowers per cluster;

Productivity estimated visually as “coverage” of branches with
berries in scores from 1 to 9, where 1 — no yield, 5 — average yield,
and 9 — abundant yield. Intermediate estimates in whole numbers
were allowed.

Yield quality:

Uniformity of berry ripening is estimated in scores 1 — uniform (at
least 90 % of berries ripen together) or 9 — not uniform;

Berry size uniformity is estimated in scores: 1 — uniform size (at least
90 % of berries have roughly uniform size) or 9 — not uniform;

Berry separation from stalk is estimated in scores, where 1 — very bad
(all of berries separate with juicy wounds), 5 — average (a number of
berries separates with wounds, but no more than 10 % of berries have
juicy wounds), and 9 — very good (all of berries separate without
wounds);
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= Thickness of fruit skin estimated in scores, where 1 — thin, 5 —
medium thick, and 9 — thick skin.

» Berry specific Ribes nigrum var. europaeum flavour in blackcurrants
estimated in scores 1 —no specific flavour, or 9 — specific flavour;

= Berry astringent taste in blackcurrants estimated in scores 1 — no
astringent taste or 9 — astringent taste.

Biochemical composition of berries:

= Total anthocyanin content determined with the spectrophotometric
method;

= Content of ascorbic acid in berries determined with the iodine
titration method;

» Soluble solid content (%) determined in homogenized berry samples
with refractometer at temperature 20 °C.

Extended biochemical composition analyses of selected
blackcurrant genotypes were carried out at the Aarslev Research Station,
Danish Institute of Agricultural Sciences. In total, 12 blackcurrant
genotypes with very diverse pedigrees and berry quality were analysed:
’Zagadka’ and ’Katyusha’ (recommended for commercial gardens in
Latvia); *Yadrenaya’ (large berries), ’Chernii Zhemchug’ (high yielding),
’Joniniai’ (tasty and large berries), ’Mara’ (large berries), *Selechenskaya’
(early ripening, very tasty berries), ’Lentyai’ (late ripening, large berries),
No.67 (perspective hybrid after preliminary research), ’Stor Klas’
(widespread in Sweden), AA-98 (strong specific Ribes nigrum var.
europaeum flavour, recommended as donor for excellent taste) and
No. 3579 (R. nigrum x R. petiolare hybrid with uncharacteristic taste and
aroma, potential donor for many flowers per cluster). Performed were both
analysis, done in Latvia (the contents of anthocyanins, ascorbic acid,
soluble solids), and total acid and aroma composition analysis:

= Total acids determined with potentiometric titration;

= Ascorbic acid determined with potentiometric titration (2,6-
dichlorindophenole method)

= Aroma composition determined in puree from frozen berries with
gas chromatography (GC). There was used column Chrompack

(50 m 0.25 mm) CP-WAX 52 CB, input temperature 200 °C, and

detection temperature 230 °C. Total analyse time was 84.17 minutes.

Initial temperature was 32 °C and it was increased by 3 °C per

minute up to 220 °C. Quantity of aroma compounds was calculated

from comparison with an internal standard. Aroma compounds were
identified by comparison of retention times in previous analysis and
verified by gas chromatography — mass-spectrometry (GC-MS).
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Resistance to diseases and pests:

» Diseases: American gooseberry mildew (Sphaerotheca mors-uvae
Berk), septoria leafspot (Mycosphaerella ribis Lind.), leafspot
(Pseudopeziza ribis Kleb.) and blister rust (Cronartium ribicola
Dietr.). Disecase damage of vegetative parts was examined according
to IPGRI descriptors at the end of vegetation, when damage is the
most remarkable, but for berries at their harvesting time. Proportion
(%) of damaged surface of leaves, shoots, and fruits were estimated
visually and transformed into scores, where 1 — no damage (0%), 2 —
very small damage (<5%), 3 — small (5-25%), 5 — medium (26-50%),
7 — large (51-75%) and 9 — very large damage (76-100%).

= Pests: bud gall mite (Cecidophyopsis ribis Westw. in blackcurrants
and Cecidophyopsis selachodon van Eynd. in red/white currants).
Proportion of damaged buds (%) was estimated visually in spring,
before bud burst and transformed into scores in the same scale as
disease damage.

Resistance to unfavourable weather conditions:

» Damage of spring frost was examined a few days after the frosts,
estimating the proportion of damaged flower buds, flowers, and
fruitlets (%);

= Damage of winter frost was examined between bud burst and
flowering, estimating the proportion of damaged buds and shoots
(%). Data were transformed into scores according to the same
methodology as used for disease and pest damage.

Data analysis

Descriptive statistics and ANOVA (analysis of variance) were
performed for quantitative traits. It was assumed, that the trait is genetically
determined, when the measurement of a particular genotype differs from the
mean more than a standard deviation every year. In that case the genotype
can be recommended for breeding as a potential donor of this trait.
Correlation between observed traits was calculated according to Pearson
(for quantitative traits) or Spearman (for qualitative traits) correlation
analysis methods.

Analysis according to the standard deviation was supplemented or
replaced by cluster analysis in the case when analysis according to standard
deviation did not give information both about the dispersion of the trait
values and usefulness of genotypes in breeding. Cluster analysis was used in
order to group genotypes according to separate traits or trait groups (plant
morphology, phenological traits, yield components, yield quality, berry
biochemical composition, resistance to diseases and pests, and resistance to
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unfavourable weather conditions). Groups of related (or similar) genotypes
were obtained in this analysis, however, the cluster analysis does not always
provide information for assumption that one group is better than another.

Multi-criteria analysis (Maptunos, 1987) was used to establish a
complex value of genotypes. The analysis allows comparing the complex
values of different genotypes, using various parameters in different
measurement systems. Each trait group and individual trait has specific
contribution coefficient or “weight” in the final evaluation. The best
genotype will appear to be as close as possible to the desired (optimum)
value in as much as possible parameters. The obtained multi-criteria
evaluation coefficient (SD) describes deviation of the genotype from
desired values; consequently, the best genotype will have the lowest SD
value. Traits important for certain breeding objectives were included in the
analysis, if there was a significant difference between cultivars.

Multi-criteria analysis of blackcurrants was performed to select the
potential donors for breeding of cultivars for processing, fresh consumption,
and functional food. The desired value for bush height was 130 cm and for
quantity of basal shoots — 3 points. The desired values for plant habit, berry
ripening time, berry size uniformity, astringent taste, and disease, pest and
frost resistance were assumed to be the minimum observed values in the
current year. The desired values for bud burst and flowering beginning
times, yield components, berry separation from stalk, berry specific flavour,
and biochemical composition were assumed to be the maximum observed
values in the current year.

In order to find potential donors of separate trait groups, separate SD
values for each trait group were calculated. Any trait or trait group did not
dominate over others in this analysis.

In order to find potential donors for breeding blackcurrant cultivars
for processing, the highest contribution coefficients were given to yield
components, high anthocyanin content, and frost resistance. Phenological
traits were not included, because they are not important for the production
of berries for processing.

In order to find potential donors for breeding blackcurrant cultivars
for fresh consumption, the highest contribution coefficients were given to
berry weight, number of flowers per cluster, productivity, and early
ripening.

In order to find potential donors for breeding blackcurrant cultivars
for functional food, the highest contribution coefficients were given to high
anthocyanin and ascorbic acid contents, because these components have
great importance in healthy food. Plant morphology was not included.
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Multi-criteria analysis of red and white currants was performed to
select potential donors for the breeding of cultivars for processing, fresh
consumption, and fresh storage. The desired value for bush height was
130 cm and for quantity of basal shoots — 4 points. The desired values for
plant habit and disease, pest and frost resistances were assumed to be the
minimum observed values in the current year. The desired values for bud
burst and flowering beginning times, yield components, berry separation
from stalk, and biochemical composition were assumed to be the maximum
observed values in the current year. It was presumed that early berry
ripening is preferable for fresh consumption, but late ripening — for storage.
It was also presumed that berry ripening time is not important for
processing; therefore it was not included in the evaluation of red/white
currants as potential donors for the breeding of cultivars for processing.

In order to find potential donors of separate trait groups, separate SD
values for each trait group were calculated. Any trait or trait group did not
dominate over others in this analysis.

In order to find potential donors for breeding red/white currant
cultivars for processing, the highest contribution coefficients were given to
yield components and high anthocyanin content (in red currants only).

In order to find potential donors for breeding red/white currant
cultivars for fresh storage, the highest contribution coefficients were given
to berry weight, number of flowers per cluster, late ripening, spring frost
resistance, and high anthocyanin content. It was motivated by the fact that
berries with excellent visual quality — large berries in long, full clusters,
intense coloured (red currants) — is necessary for fresh storage.

Evaluation of red/white currant cultivars as potential donors for the
breeding for fresh consumption was done similarly as for storage, only a
higher contribution was given to productivity, and early ripening was
assumed to be better than late ripening. High contribution coefficients were
given also to disease and pest resistance, because berries from biological
and integrated systems are preferred in fresh market.

RESULTS

Blackcurrant genetic resources

Characterisation of blackcurrant genotypes. Genotypes
significantly differed (p<0.05) in the following 13 characteristics: bush
height, number of basal shoots, bush habit, berry ripening time, berry
weight, number of flowers per cluster, productivity, contents of ascorbic
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acid, anthocyanins and soluble solids, and resistance to septoria leafspot,
gall mite, and winter frost. Potential donors of the mentioned traits, except
productivity and resistances to gall mite and winter frost, were found, as
well as potential donors for the following qualitative traits: uniformity of
berry ripening and size, good berry separation from stalk, and specific
R. nigrum var. europaeum flavour.

No significant differences were found between genotypes’ bud burst
(p=1.00) and beginning of flowering (p=1.00) times, flowering duration
(p=1.00), and resistance to mildew (p=0.616), leafspot (p=1.00), blister rust
(infection was observed only in 2001, therefore ANOVA was not
performed), and spring frost (p=0.096) of different blackcurrant genotypes.

Hybrid 1a58 had ten traits important in breeding altogether, which
makes 62.5 % of all described traits (Table 1). Genotypes 1Ib14, ‘Joniniai’,
and No. 14 are important in breeding as potential donors of eight traits,
though Ia58 and No. 14 have also relevant disadvantages (Table 5), which
shall be removed in further breeding. In total, 15 genotypes contained seven
important traits, but the largest number of genotypes contained six or five
important traits together — 23 and 26 genotypes, respectively (Table 1).

Genotypes ‘Iyunskaya’, No. 17, ‘Vologda’, and ‘Sevchanka’ are
potential donors of very early ripening, and ‘Malling Jet’, 1[a40, ‘Vakariai’,
No. 24, No. 14, and R. americanum are potential donors of very late
ripening

Cultivar ‘Malling Jet’ from East Malling (Great Britain) and nine
inter-specific hybrids, originated in Latvia, had an extremely high number
of flowers per cluster; donors for high number of flowers in these genotypes
were R. petiolare (No. 2255, No. 3579, No. 3897, No. 6455, No. 17),
R. bracteosum (‘Malling Jet’, No. 14, No. 24, R. bracteosum X%
R. petiolare), R. fontaneum (No. 6751). Unfortunately, only ‘Malling Jet’
has acceptable taste, the others are useful only for further breeding.

The following genotypes with high average berry weight (>1 g) were
selected: hybrids R. nigrum x R. grossularia ‘Josta’ and ‘Kroma’, as well as
blackcurrant genotypes ‘Yadrenaya’, ‘Lunnaya’, BRi 8§707-42, ‘Joniniai’,
‘Chernii Kentavr’, ‘Almiai’, BRi 8707-29, ‘Mara’, and ‘Lentyai’. Berries of
genotypes ‘Belorusskaya Sladkaya’, ‘Ben Sarek’, ‘Black Dawn’,
‘Chernecha’, [1a23, [1a46, 11a62, [Ib14, 111a68, ‘Katyusha’, ‘Mara’, No. 100,
No. 17, No. 77, ‘Pilot A. Mamkin’, Ribes americanum, and ‘Sanyuta’
separated from stalks without wounds, consequently, they can be stored for
some time under certain conditions.

Most of examined genotypes had strong specific Ribes nigrum var.
europaeum flavour. However, specific aroma was weak or absent in several
genotypes, they are: No. 2255, No. 3579 and No. 6455 (R. nigrum x
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R. petiolare), No. 14 (R. nigrum x R. bracteosum), No. 24 (R. bracteosum %
R. nigrum), No. 17 (R. petiolare x R. dikusha), No. 1297 (R. nigrum X
R. americanum), R. americanum, ‘Josta’ and ‘Kroma’ (R. nigrum X
R. grossularia), ‘Svita Kievskaya’, ‘Yadrenaya’, ‘Detskosel’skaya’,
‘Chernecha’, ‘Vologda’, ‘Katyusha’ No. 67, No. 81, No. 100, and BRi
8707-29 (derivatives of R. nigrum var. sibiricum and R. dikusha). Some
R. petiolare and R. bracteosum derivatives — No. 24, No. 3579, No. 17,
No. 2255, No. 1297, and cultivar ‘Chernecha’ had astringent taste of
berries.

There were selected potential donors for breeding of high value
biochemical composition: [a58 (very high anthocyanin and soluble solids,
and high ascorbic acid contents), ‘Detskosel’skaya’ (very high ascorbic acid
and soluble solids content), ‘Vakariai’, ‘Belorusskaya Sladkaya’, and IIb14
(very high ascorbic acid content), and ‘Joniniai’ (high ascorbic acid
content). All of these genotypes could be particularly important in breeding,
and ‘Detskosel’skaya’, ‘Joniniai’, and ‘Belorusskaya Sladkaya’ also in
berry production.

In total, 56 aroma compounds were found in the analysed purees from
frozen berries of 12 blackcurrant genotypes. Esters comprised in average
54.81 % from the total amount of aroma compounds; the major esters were
etil-butanoate (38.15 % from total aroma) and metyl-butanoate (12.84 %).
Terpens and terpenols comprised in average 34.52 %; the major terpenoids
were sabinene (8.09 %) and 3-carene (7.02 %). Aldehyds comprised in total
8.16 % of total aroma with hexanal being the major aldehyde (6.31 % from
total aroma). Genotypes AA-98 (1462.726 ng 100 g), ’Selechenskaya’
(1248.127 ng 100 g, and *Zagadka’ (1098.170 ng 100 g") had the highest
total amount of aroma compounds, therefore we can assume that berries of
these cultivars had the most intense aroma. Mara’ (133.253 ng 100 g),
"Lentyai’ (148.490 ng 100 g'), and hybrid of R. nigrum x R. petiolare
No. 3579 (148.962 ng 100 g') had the lowest total amount of aroma
compounds. Esters dominated in the aroma of some genotypes, namely,
’Selechenskaya’ (82.82 % esters of total aroma), ’Stor Klas’ (74.21 %), and
AA-98 (64.12 %), however, terpenoids dominated in the aroma of other
genotypes — *Joniniai’ (80.55 %), No. 3579 (71.31 %), *Chernii Zhemchug’
(68.10 %), and ‘Mara’ (62.74 %). The content of aldehyds ranged from
3.34 % (’Selechenskaya’) to 25.90 % (’Lentyai’) (Fig. 1).

‘Josta’, ‘Pilot A. Mamkin’, and R. americanum had resistance to
septoria leafspot (Mycosphaerella ribis Lind.). Genotypes resistant to other
diseases and pests were not selected during statistical data analysis, though
there were some differences in resistance.

Significant correlation was found between the bud burst and berry
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ripening times (r=0.64), and the beginning of flowering and berry ripening
times (r=0.809). No significant correlation was found between phenological
parameters and spring frost damage of blackcurrants. Therefore, genetically
determined physiological hardiness shall be taken into greater account in
breeding than the developing of late-flowering cultivars, which could
escape late spring frosts. Correlation between precipitation during berry
development and ripening time (1% May — 10" July) and average berry
weight was not significant, however, a tendency was found that abundant
moisture in the beginning of berry development can result in marked
increase of berry weight.

Evaluation of genotypes according to their value for breeding.
Considering a number of useful genotypes for the breeding to each trait, it
was found that 90.7 % of genotypes have suitable bush height (85 — 161
cm) and 87.2 % have some resistance to septoria leafspot (damage 1 — 3
scores) (Fig. 2). Berries of the most genotypes had also no astringent taste
(89.5 %), which is evident only in a few inter-specific hybrids, and had
typical R. nigrum var. europaeum flavour (72.1 %). Berries of 50 % of
genotypes ripen at the same time, and 40.7 % genotypes have an optimal
number of basal shoots (3 — 4 scores, which covers 3 — 6 shoots). Therefore
we can conclude that it will be relatively easy in further breeding to develop
cultivars with an optimal evaluation in these six parameters. However, four
important traits were rarely found in blackcurrant genetic material in Latvia
— upright bush habit (7 %), late (7 %) and early (5.8 %) berry ripening time,
and very high soluble solid content (2.3 % of genotypes). Donors of these
traits shall be added to the Latvian breeding collection.

It is considered that upright bush habit is essential for mechanical
harvesting of blackcurrants. Though it is evident that some cultivars with
bushy habit can also be successfully mechanically harvested, an upright
bush habit remains an important breeding objective because of easier
cultivation of the plantation and higher mechanically harvested berries’
quality.

Extremely early and late berry ripening is essential in berry
production for fresh market, because it extends the harvest period, however,
it is not important in berry production for processing industry. Therefore
there are few breeding programs aimed to the development of extremely
early and late ripening cultivars.

In total, 36 blackcurrant genotypes of Latvian origin were included in
the research, including 20 inter-specific hybrids. The best genotypes of
Latvian origin, which were outstanding in evaluation of one or more trait
and therefore can be considered as potential donors of the trait, are
described in Table 5. It is recommended to include these 11 genotypes in

39



genetic resource collections.

Table 5

Characterization of the best blackcurrant genotypes of Latvian origin

Genotype Advantages Disadvantages
1. | AA-98 Strong specific flavour
Good taste
High anthocyanin content
High soluble solid content
2. | Ia58 Upright bush habit Small berries
High ascorbic acid content | Bad berry separation from
High anthocyanin content stalk
High soluble solid content
3. | 11a40 Late flowering
Late berry ripening
4. | IIb10 Spring frost resistance Too many basal shoots
Low content of soluble solid
5. | 1Ib14 High ascorbic acid content
High anthocyanin content
Good berry separation
from stalk
6. | Mara Large berries Susceptibility to septoria
(NK 78) Good berry separation leafspot
from stalk
7. | No. 14 Late berry ripening No specific flavour
Many flowers per cluster Non-typical taste
Upright bush habit Susceptibility to winter frost
Late flowering
Late bud burst
8. | No. 2255 Many flowers per cluster No specific flavour
High anthocyanin content Astringent berry taste
Low content of ascorbic acid
Low content of soluble
solids
9. | No.24 Many flowers per cluster No specific flavour
Late bud burst Astringent berry taste
Late berry ripening Low content of anthocyanins
Susceptibility to spring frost
10.| No. 3579 Many flowers per cluster No specific flavour
Astringent berry taste
11.| R. bracteosum | Many flowers per cluster Susceptibility to spring frost

x R. petiolare

Late bud burst

Low winter hardiness
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IIb14 can be the most suitable genotype in breeding cultivars for
processing, and la58, ’Black Dawn’, ’Vakariai’, No. 89, *Triton’, ’Ben
Alder’, ‘Intercontinental’, IIIa68, ’Mara’, ’Vernisazh’, and ’Zagadka’
follows it with multi-criteria evaluation coefficients (SD) more than a
standard deviation lower than average SD (Fig. 3). All of these genotypes
can be considered as potential donors for improving yield components and
the biochemical composition in new cultivars.

‘Mara’, ’Lentyai’, and *Yadrenaya’ can be outstanding genotypes in
breeding cultivars for fresh consumption, followed by No. 89, [Ib14, *Black
Dawn’, ’Kroma’, *Chernii Kentavr’, BRi §707-42, No. 95, ’Lunnaya’, and
’Joniniai’ (Fig. 4). The visual quality of production — berry weight and
flower (berry) number per cluster had the highest importance in this multi-
criteria analysis. It shall be noted, however, that blackcurrant/gooseberry
hybrid ‘Kroma’ is not suitable for fresh consumption, because of taste
different from blackcurrants, and low productivity caused by low winter
hardiness.

It was presumed that potential donors in the breeding of cultivars for
functional food shall have high evaluation in biochemical composition,
namely ascorbic acid and anthocyanin contents. Like in the genotype
evaluation for suitability in breeding for processing, IIb14 here was the best,
but [a58, *Vakariai’, Black Dawn’, ’Detskosel’skaya’, ‘Intercontinental’,
Triton’, and ’Joniniai’ also can be mentioned as the potentially best
genotypes in breeding for functional food, because SD values of these
cultivars were more than standard deviation lower than the average (Fig. 5).
Most of the mentioned genotypes do not have high evaluation in berry
weight or productivity, but they are outstanding in the biochemical
composition of berries and satisfactory in most of the other parameters.

Red and white currant genetic resources

Characterisation of red/white currant genotypes. Genotypes
significantly differed (p<0.05) in the following 10 characteristics: bush
height, bush habit, berry ripening time, berry weight, number of flowers per
cluster, productivity, contents of total anthocyanins and soluble solids, and
resistance to gall mite (C. selachodon) and winter frost. Potential donors of
the mentioned traits, except resistance to winter frost, were found, as well as
potential donors for the qualitative trait — good berry separation from stalk
(Table 3).

No significant differences were found among genotypes’ number of
basal shoots (p=0.431), bud burst (p=0.873) and beginning of flowering
(p=1.00) times, flowering duration (p=1.00), berry content of ascorbic acid
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(p=0.15), and resistances to mildew (p=0.999), septoria leafspot (p=0.999),
leafspot (p=0.447), blister rust (infection was observed only in 2001,
therefore ANOVA was not performed), and spring frost (p=0.591) of
different red/white currant genotypes.

Red currant cultivar ‘Rote Spétlese’ is potentially an outstanding
breeding material, because it is a potential donor of seven traits altogether
(58.3 % of traits, described in Table 3). Red currants ‘Red Dutch’,
‘Neimana Kirsu” and ‘Varshevicha’, and white currant ‘Werdavia’ are
potentially useful in breeding for five traits (41.7 % of traits). These
genotypes were the best genetic material of red/white currants in this study.
The other genotypes are less important because they carry a lower number
of traits, though some of them can be also useful as progenitors of specific
traits (see Table 6).

Potential donors for late berry ripening are R. multiflorum derivatives
‘Rote Spitlese’ and ‘Rovada’. Donors of early berry ripening were not
found.

Number of flowers per cluster of ‘Rote Spatlese’ and ‘Rovada’ were
also outstandingly high, which indicates that R. multiflorum may be a
valuable donor of high number of flowers per cluster and can be
recommended in future breeding.

Potential donors for valuable biochemical composition were red
currants ‘Neimana Kirsu’ and ‘Varshevicha’ (very high total anthocyanin
content) and white currant ‘Juterborg White’ (high soluble solid content).
Potential donors for high yield quality (including berry weight, number of
flowers per cluster, berry separation from stalks, and biochemical
composition) were red currants ‘Rote Spétlese’ (very large number of
flowers per cluster) and ‘Rotet’ (relatively high berry weight and many
flowers per cluster), and white currant ‘Cirvja Piets’ (high content of
ascorbic acid and berry weight).

Cultivars ’Belaya Kuzmina’, ’Cirvja Piets’, ‘Red Dutch’, *White
Dutch’, "Neimana Kirsu’, ’Rote Spétlese’, *Varshevicha’, and *Werdavia’
were resistant to gall mite Cecidophyopsis selachodon van Eynd. in a strong
infection background, consequently, they can be recommended as potential
donors for breeding cultivars resistant to gall mite. Cultivars ‘Red Dutch’,
“Vierlander’, ‘Rote Spitlese’, ‘Belaya Potapenko’, and ‘Viksnes Baltas’ are
potential donors of complex resistance to diseases and pests (gall mite).

Evaluation of genotypes according to their suitability for
breeding. The highest number of genotypes useful for breeding, in common
with the blackcurrant genetic material characterisation, was for optimal
bush height (92 % of genotypes). Optimal number of basal shoots had 62 %
of genotypes, and 56 % of genotypes had high productivity (>5.8 scores)
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(Fig. 6). Only three (12 %) R. multiflorum derivatives — 'Rote Spétlese’,
’Rotet’, and ’Rovada’ had a large number of flowers per cluster (20.0 —
29.7). Berries of "Rote Spitlese’ and 'Rovada’ (8 %) ripen very late. Very
high content of total anthocyanins from the evaluated material had two
purple-red cultivars ‘Varshevicha’ and ‘Neimana Kirsu’ (8 %). Only one
cultivar — ‘Cirvja Piets’ had outstandingly high average berry weight (0.63
g). Genotypes with late berry ripening were not found. To conclude, there is
a deficit of genotypes with early and late berry ripening time, high contents
of ascorbic acid and anthocyanins, and high berry weight. Therefore it is
necessary to improve the Latvian red/white currant breeding collection with
donors of these ,,deficit” traits.

In total, three genotypes of Latvian origin were included in the
research, but also local forms of introduced cultivars ‘Red Dutch’ and
‘White Dutch’ can be added to this number, because they have become
excellently adapted during about 100-year-long cultivation in Latvia. Most
likely they have formed also genetically different clones. Altogether, four
genotypes from the evaluated collection can be recommended for
maintenance in the Latvian genetic resources collections and for use in
breeding programs, namely, ’Cirvja Piets’, Neimana Kirsu’, as well as
local forms of ‘Red Dutch’ and ‘White Dutch’ (cultivar descriptions in
Table 6).

Table 6

Description of red/white currant genetic resources of Latvian origin

No. | Genotype | Advantages Disadvantages
Red currants
1. Red Dutch* | High content of soluble solid Bushy plant habit
Resistance to gall mite
2. Neimana Purple-red berries Small berry weight
Kirsu High anthocyanin content Bushy plant habit
Resistance to gall mite
Resistance to spring frost
White currants
3. Cirvja Piets | Large berry weight Susceptibility to spring frost

High ascorbic acid content
Resistance to gall mite

Too low bush

Too little number of basal
shoots

Broad bushy plant habit

White
Dutch *

High ascorbic acid content
Resistance to gall mite

Susceptibility to leafspots

* - introduced, but well adapted cultivar
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Red currant ‘Viksnes Sarkanas’, which was included in the examined
collection only after the beginning of the research and therefore is not
described here, is also necessary to maintain in collections. It has shown
good results since, and have been acknowledged in literature as an
important Latvian cultivar and, after several years of research in Russian
research stations, included in the Russian State Register of cultivars
(Ucaukus u ap., 2003).

The most useful red currant cultivars in breeding for the improvement
of traits necessary in berry processing, can be *Rote Spétlese’ (large number
of flowers per cluster, high winter hardiness and spring frost hardiness), as
well as ‘Neimana Kirsu’ and ‘Varshevicha’ (both mainly because of high
anthocyanin content). The most useful white currant cultivars in breeding
for processing can be ‘Zitavia’ and ‘Werdavia’ (mainly because of high
productivity and contents of ascorbic acid and soluble solids) (Fig. 7).

Considering evaluation of red/white currant cultivars as potential
donors in breeding for fresh storage, the highest contribution was given to
visual yield quality — berry weight and number of flowers (berries) per
cluster, as well as late berry ripening time (because then they have to be
stored for a shorter time). Though it is very important parameter, specific
suitability to prolonged storage in controlled atmosphere (CA) was not
researched in this study. The best cultivars in this analysis were red currant
‘Rote Spitlese’ (late ripening and many flowers per cluster) and white
currant ‘Zitavia’ (many flowers per cluster and relatively high berry weight,
but berries ripen medium early, not late). The other genotypes are
considered to be less suitable in breeding of cultivars for fresh storage
(Fig. 8).

The highest contribution in red/white currant genotype evaluation as
breeding material for fresh consumption cultivars were given to berry
weight, number of flowers per cluster, and early berry ripening time. Like in
other similar studies, sensory evaluation of berry taste was not performed (it
is not provided in UPOV, nor IPGRI descriptors), because it is technically
impossible to do that analysis for a large number of samples. Sensory
evaluation of taste should be done in the following research for best
genotypes to be sure if they have dessert quality taste. Considering the
measured parameters, the best red currant in this analysis was again 'Rote
Spétlese’, despite it’s late berry ripening time, it’s derivative ‘Rotet’, as well
as ‘Varshevicha’. The best white currant in breeding for fresh consumption
may be ‘Zitavia’ (Fig. 9)
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CONCLUSIONS

Blackcurrant genetic material in Latvia is rich in potential donors for
optimal bush height, typical berry taste and aroma, and resistance to
septoria leafspot. There is deficiency in potential donors for upright
bush habit, early and late berry ripening time, and high soluble solids
content, therefore the breeding collection in Dobele HPBRS should be
expanded with donors of these traits.

Remarkable differences were found between aroma compounds of 12
examined blackcurrant genotypes, either in the total volume of aroma
compounds, proportion of compounds in different chemical classes, or
volumes of specific compounds.

Blackcurrant genotypes 1Ib14, 1a58, Black Dawn’, *Vakariai’, No. 89,
"Triton’, ’Ben Alder’, ‘Intercontinental’, 111a68, "Mara’, *Vernisazh’,
and *Zagadka’, which had outstanding evaluations of yield components
and biochemical composition, are the best potential donors in breeding
for cultivars, suitable for processing.

Blackcurrant genotypes ‘Mara’, *Lentyai’, *Yadrenaya’, No. 89, [Ibl4,
’Black Dawn’, ’Chernii Kentavr’, BRi 8707-42, No. 95, ’Lunnaya’,
and ’Joniniai’, which had large berry weight and number of flowers per
cluster with still satisfactory evaluation in the other parameters, are the
best potential donors in breeding cultivars for fresh consumption.
Blackcurrant genotypes IIbl4, Ia58, ’Vakariai’, ’Black Dawn’,
’Detskosel’skaya’, ‘Intercontinental’, *Triton’, and ’Joniniai’, which
were distinguished with high contents of ascorbic acid and
anthocyanins and still had satisfactory evaluation of the other
parameters, are the best potential donors in breeding cultivars for
functional food.

In total, 24 blackcurrant genotypes can be rated as especially useful for
breeding in Latvia’s agro-climatic conditions; their future maintenance
in the collection is essential. Blackcurrant genotypes Ia58, IIbl4,
‘Joniniai’, and No. 14 are the most remarkable because they have more
than eight useful traits altogether.

The following 11 of the total 36 evaluated blackcurrant genotypes
originated in Latvia, are recommended for preservation in genetic
resources collections and incorporation in breeding programs: AA-98,
[a58, 1a40, 1Ib10, I1b14, Mara’, No. 14, No. 2255, No. 24, No. 3579,
and R. bracteosum X R. petiolare.

Red currant genotypes ’Rote Spétlese’, ’Neimana Kirsu’, and
’Varshevicha’, and white currant genotypes ‘Zitavia’ and ‘Werdavia’,
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11.

12.

13.

which had high evaluations of yield components and biochemical
composition, are the best potential donors in breeding of cultivars for
processing.

Red currant ’Rote Spétlese’ and white currant ‘Zitavia’, which had
large average berry weight and number of flowers per cluster, and
relatively late berry ripening time, are the best potential donors in
breeding of cultivars, suitable for fresh storage.

Red currants "Rote Spitlese’, *Rotet’, and ’Varshevicha’, and white
currant ‘Zitavia’, which were characterised by large berry weight and
number of flowers per cluster, are the best potential donors in breeding
cultivars for fresh consumption.

More than 50 % of evaluated red/white currant genotypes had optimal
bush height, number of basal shoots, and high productivity. Genotypes
with many flowers per cluster, early and late berry ripening, high
contents of ascorbic acid and anthocyanins, and large berry weight
should be included in breeding collection, because there is a deficiency
of potential donors for these traits.

In total, six red currant cultivars — Red Dutch’, ‘Neimana Kirsu’, Rote
Spétlese’, ‘Rotet’, ‘Rovada’. and ‘Varshevicha’, and five white currant
cultivars — ‘Belaya Kuzmina’, °‘Cirvja Piets’, ‘White Dutch’,
‘Werdavia’, and ‘Zitavia’ were evaluated as the most important
potential breeding material in Latvia. Cultivars ‘Rote Spatlese’, ‘Red
Dutch’, ‘Neimana Kirsu’, ‘Varshevicha’, and ‘Werdavia’ are the most
remarkable, because they have more than five important traits
altogether.

Red/white currant cultivars ’Cirvja Piets’ and ’Neimana Kirsu’,
originated in Latvia, and local forms of ‘Red Dutch’ and ‘White
Dutch’ are recommended for the preservation in genetic resources
collections and incorporation in breeding programs.
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