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Kr immellenu Skir nu saimnieciskoipadbu novert §ums
Evaluation of commercially important traits of blueerry cultivars
Rudte Sausserde, Mintauddolin$, Marta Liepniece, Dace Sterne
LLU Agrobiotehnolgijas institits
e-pasts: rudite.sausserde@Ilu.hlr.t 63005629

Abstract. Phenological development, winter hardiness, yia@dponents, total yield and
the 100 berry mass. (Vaccinium corymbosum L.) var$i were studied. In total 13
blueberry cultivars: ‘Bluecrop’, ‘Bluejay’, ‘Blueng, ‘Brigitta’, ‘Chandler’, ‘Chippewa’,
‘Duke’, ‘Jersey’, ‘Northblue’, ‘Northland’, ‘Patri¢/, ‘Polaris’ and ‘Spartan’ in 3
replications were included in the study. The phegiial observations of the blueberry
cultivars significantly (p<0.05) differed betweehetresearch years and cultivars. The
blooming duration lasted for 20 — 36 days. The i@srdeveloped within 44 — 64 days, but
the yielding period lasted for 9 — 36 days. Accogdito the berry ripening time, the
blueberry cultivars were grouped into early, mediearly and late cultivars. The most
winterhardy were the cultivars ‘Chippewa’, ‘Nortimd and ‘Northblue’. The lowest
winter hardiness had the cultivars ‘Brigitta’ an8luecrop’ (6.7 points). The highest 100
berry weight was obtained from the cultivars ‘Chimd(0.269 kg) and ‘Brigitta’ (0.215
kg). The lowest 100 berry mass — from the cultiv@sppewa’ (0.132 kg) and ‘Jersey’
(0.137 kg). When the harvest increases, 100 beagsmeduces. The exception is the
cultivar ‘Chandler’ that is characterized by a p&tently high 100 berry mass, regardless
of the harvested crops. The cultivars ‘Patriot’Z4&kg per bush), ‘Chippewa’ (3.8 kg per
bush) and ‘Northland’ (3.5 kg per bush) from thelgg@roducing cultivar group had the
highest yield, while the cultivar 'Duke’ (1.5 kggrh this group had the lowest yield. The
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cultivars from this group seem to be the most bietdor growing in Zemgale region.
From the medium early group of cultivars, the higfhieerry yield was obtained from the
cultivars ‘Bluecrop’ (1.9 kg) and ‘Bluejay’ (1.3 kglhe late-producing group of cultivars
gave the lowest yield and was presumed not to itesel for the climate of Zemgale.
Keywords blueberries, cultivars, yield.

levads

Krammellerem ir pieejams plaSsk&nu klasts, un to izéli audZ£Sanai ietekr@
vietgjie klimatiskie apgikli. Musdieras vado&s valstis kimmellepu audzSars ir ASV un
Kanada. Eirofa pirmo vietu kimmellepu audzSara ienem Polija ar kopjo plaibu 2500
ha. Ogu wrtigo ditisko ipasdbu c] krimmellequ s&dijumu platbas ar katru gadu
palielinas ne tikai pasa@é) bet ar Latvija. Pec Latvijas Audkopju asodicijas datiem,
Latvija 2010. gad krimmellequ sadijumu platbas sasniedza 220 fiakrammellgu
stadijumi ir daudzgatbi, un to sidiSanai Latvij ir piengroti dabas resursi — daudzabki
augsiu un bagtigi sinu purvu kajumi. Tomer vairakas valsts, tai skad af Latvija,
galvera probkema ir ziemcieba un nepierotu kirnu iz\ele, ka dé] stdijums var ciest
sah.

Materi ali un metodes

Petijjumi veikti no 2008.1dz 2010. gadam Latvijas Lauksaimnlegs universites
macibu un @tijumu kaze Jelgad, krimmellepu kirnu kolekcijas stdijumos. Merkis bija
izvertet kraimmellepu (Vaccinium corymbosuni.) Skirpu saimniecisks ipa3bas un
audzSanas iespas Zemgales ggona. Lai sasniegtu darbaarki, izvirziti Sadi uzdevumi:
1) izpetit krimmellepu Xkirpu atistibas fenolgiskos &ditajus; 2) izwertet krammellepu
Skirnu ziemcietbas aditajus; 3) iz\ertet kraimmelleyu irnu razu un 100 ogu masu.

Petjumu veikSanai 2002. gadsfditi divgadgi krimmellegu &irpu  sadi
minefalaugse izveidots ar sfagnuidru (pH KCI 4.5 + 0.3) pildas vags (0.5 x 0.6 m),
atalums starp augiem 3 x 1 m. Pavasarasrknelleyu stédijums mukets ar 5 cm biezu
sfagnu gnu kiidras sini. Vegetacijas perioda akuma nowertéti ziemas sala bajumi, pec
tam augiem izgriezti salcietuSie un bagie zari un veikta Kima veidoSana. @juma
ieklautas 13 Krmmellepu &irnes tis atkartojumos: ‘Bluecrop’, ‘Bluejay’, ‘Blueray’,
‘Brigitta’, ‘Chandler’, Chippewa’, ‘Duke’, ‘Jersey ‘Northblue’, ‘Northland’, ‘Patriot’,
‘Polaris’ un ‘Spartan’. Ziemci@ba \erteéta 10 ballu indeksu skal0 balles — augi piliba
gajusi bop, 9 balles — augi, kuriem apsalumi nav &wii). Vertgjot krimmellepu kirpu
fenolagisko atistibu, izmantots M. Longstrota (Longstroth, 2008) raxditts kiimmellepu
augSanas un @tibas fizu iedaijums. Fenolgdiska attistiba noteikta 2009. un 2010. gad
Izvertejot &irnu ziedtSanas ilgumu, atmets ziedSanas akums, kad 10% no kma
esoSajiem ziediem ir akuSies, atuncta pilnzieda 4ze un ziedSanas beigu jeb ziedlapi
nobirSanasaze. \ertéjot ogu atistibas ilgumu, noteikta @ audu ierieSaas faze, augu
nogatavosais faze, kad ~75% ogas ir nogatavajss Krimmellepu kirnpu raza (kg no
krima) un 100 ogu masa (gg§reta triju gadu periogl no 2008.1dz 2010. gadam. Datu

% Latvijas Augkopju asodicijas apkopota inforatija
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matenatiskai apstidei izmantota dispersijas armd. Kogjo sakarbu andizé lietoti
mazika bitiska robeZstarfba (R.os), faktoruipatsvarsi?) un FiSera krérijs (F).

Rezultati un diskusija

Petijjuma ieklauto kammellepu &irpu fenolgiskie norojumi pa gadiem itiski
at&iras (p<0.05). Analigot divos gados iegos ziedpumpuru plaukSanasksma
rezulétus, \erojamas latiskas atkiribas (p<0.05) starp iz&ginajuma gadiem, betdtiskas
atkiribas starp I8rném nav nogrojamas. \glakos pavasaros,ak2010. gad, Xirnu
zieckSanas akums bija nogrojams viam irném gandiz vienlaiagi — tikai ar dazu dienu
intenvalu. Krammellegu &irnu ziedSanas ilgums katrakBnei abos izmaginajuma gados
no\erots atgirigs. Vigsakais zie@Sanas ilgums 2009. gadija kirnei ‘Chippewa’ 20
dienas, bet 2010. gad&kirném ‘Northblue’ un ‘Bluejay’ tikai 11 dienas. Visgiais
ZieckSanas laiks 2009. gadr skirnem ‘Jersey’ un ‘Patriot’ 47 dienas, bet 2010. gad
gkirném ‘Polaris’, 'Brigitta’, ‘Jersey’ un ‘Patriot’ tike24 dienas. Vidji visu izmeginajuma
ieklauto &irnu ziedtSanas ilgums bija 20 — 36 dienasécPliteratira pieejams
informacijas, kiimmelleyu irnu zied&Sanas ilgums ir 22 — 27 dienas (Ripa, 1998; Gough,
1994). Nemairgu zie@Sanas laiku abos izginajuma gados bija iesms noerot
Sirnei ‘Chippewa’ (20 dienas). iiskas at&iribas starp izgginajumu gadiem
izskaidrojams ar at&igajiem meteorolgiskajiem laika apgakliem abos gados un
krimmellepu kirnu jutibu pret mairgajiem klimatiskajiem apskliem un temperatas
svarstibam.

Krammelleyu &kirnu ogu aftistibas un nobrieSanas laiks no zi&ahas beiguazes
Iidz pirmajai ogu razas nakSanas dienai 2009. gadidgji ilga 51 — 67 dienas, bet 2010.
gadi vidgji 37 — 61 dienu. Vitsaka laika posm ogas atstas un visagik pirmo razu ieiica
skirnem ‘Duke’, ‘Northland’ un ‘Polaris’ (50 dienas), b@010. gad skirnei ‘Bluecrop’
(37 dienas). Visgakais ogu atstibas laiks 2009. gadnowrots %irném ‘Bluejay’,
‘Brigitta’, ‘Chandler’ un ‘Jersey’ (67 dienas), b&010. gad sirném ‘Chandler’ un
‘Jersey’ (61 diena). I8rnes ar ¢lu ogu ierk3aras laiku (augusta beigas, septembris)
rudepos ar aginaam salram nespj pilnvertigi iermakties, idz ar to ir iegrojami razas
zudumi. Analizjot iegatos divu gadu ogu i@kSaras laiku rezulitus, \erojamas lktiskas
at&iribas (p<0.05) gan starp izZginajuma gadiem, gan astarp &irném. Tas pieida, ka
ogu ierikSaras laiks ir atkaigs ne tikai no meteoragitskajiem apsikliem vesetacijas
periodi, bet at no kirnu gergtiskajam ipatribam. Rec ogu iefakSaras laika kimmelleyu
skirnes ir iespjams grupt agfinas, vickji agrinas un \élinas kirnes.

Izveloties audzSanai kKkdu no kiimmellepu &irném, loti batiski ir izvertet tas
ziemcietbu phnotap audzSanas rgiona. Vertgjot ziemcietbu, nowrotas Mitiskas
at&iribas (p<0.05) gan starfki;ném, gan izméginajuma gadiem. Augska ziemcietba
noverota %irnem ‘Chippewa’ un ‘Spartan’ (8 balles). exejot Skirnu ziemcietbu un
piemerotibu Zemgales ggona apsikliem, ka pientrotakas kiimmellepgu &irnes ar
augsiiku kopejo krima ziemcigbu minamas ‘Chippewa’ (8.3 balles) un ‘Spartan’l(8.
balle). A &irnes ‘Duke’, ‘Polaris’, ‘Bluejay’, ‘Chandler’, ‘Nahland’, ‘Blueray’, ‘Jersey’
un ‘Northblue’, kuru vidjais ziemoSanasevtejums ir virs 7 balm, ir uzskaimas k labas
un pientrotas audzSanai Zemgales geona. Toner, izweloties audzSanai Eirnes
‘Brigitta’ un ‘Bluecrop’ (videji 6.7 balles), itu rupigi jaizvelas audzSanas apskli un
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vieta, kur &s bitu pasargtas no valdo3ajiem&jiem un temperaras sdrsibam. Ss
girnes ir loti jutigas pret krasn temperdatras swrstibam, ka ai ilgstodm, zenam
temperairam ziemosSanas peria@Sausserde, 2011).

Petijuma iegitie razas dati anakka no 2008. idz 2010. gadam. l&tp raza bija
butiski atkiriga gan starp krném, gan ar vegetacijas periodiem. Faktoru ietekmes
ipatsvars iegfajam ogu raizm nofda, ka Eirnpu gergtiskas ipasbas iegto ogu razu
ietekne par 59%, bet konktais vesefacijas periods par 15%. Savark abu faktoru
mijiedarlaba iegditos rezulitus ietekns par 20%. Konstatas hitiskas atkiribas gan starp
Sirnpu grumm, gan girném, ka an izmeginajuma gadiem. Laiko razu Zemgales geona
iesEjams iedit no &kirném ar agru ogu ieakSaras laiku, jo tfs iznEginajuma gadosas
uzradija visaugstkos rezulitus (1. atls).
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1. att. Kimmellepu irnu vidgja raza, kg no kima (2008. — 2010. g.).
Fig.1. Average yield of highbush blueberry cultsjgkg per bush (2008 — 2010).

Augstika videja raza iegta no &irném ‘Patriot’ (4.2 kg no kima). Laba raza
iegata af parejam aginaagm irném: ‘Chippewa’ (3.8 kg), ‘Northland’ (3.5 kg), ‘Sgan’
(2.0 kg), ‘Polaris’ (2.0 kg), ‘Northblue’ (1.6 kg)n ‘Duke’ (1.5 kg). Kirnei ‘Spartan’ ir
nowerots liels razas periodiskums i2Zgnajuma gados. Vidi agrino Xkirnpu gru,
visaugsika raza trijos izrmaginajuma gados iega irnei ‘Bluecrop’ (1.9 kg), zeaka raza
Skirnei ‘Blueray’ (0.8 kg). \&ltno %irnu grup bija viszenaka iegita vidgja raza. Auggika
raza bija Birnei ‘Jersey’ (1.0 kg), bet zeika raza — Birnei ‘Chandler’ (0.658 kg).

Analizgjot krammelleau &irnpu 100 ogu masu, konst, ka & batiski atkiras gan
starp &irném, gan pa gadiem. Faktoru ietekmpatsvars iegtajai 100 ogu masai naaa,
ka kirnpu geretiskas ipadbas ie@to 100 ogu masu ietelda par 49%, vgetacijas periods
— par 33%, savukt abu faktoru mijiedarta — par 11%. Liaka 100 ogu masa néxota
gkirnem ‘Chandler’ (0.269 kg) un ‘Brigitta’ (0.215 kg).idmazka 100 ogu masa néxota
&irném ‘Chippewa’ (0.132 kg) un ‘Jersey’ (0.137 kg). Rddts, ka vairumam Igrpu,
palielinoties razai, 100 ogu masa samazinzmemums ir &irne ‘Chandler’, kas izdas ar
nemaingi augstu 100 ogu masu neaigamo iedistanss razas (2. ats). Krimmellequ
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Sirnpu 100 ogu masa lighai ddai irnu bija saldzinoSi augsta pat batigi razojodm
&kirnem, torer ddai &irnu 100 ogu masa bija atkga no razas lielumak#nem, kuam
2009. gad nowrota auggsitka ogu raZza, nawrojama zeraka 100 ogu masa, tas pats
raksturgs ar 2010. gada datiem.

Raza, kg no kriima
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2. att. Kimmellepu kirnu videjas razas (kg no kma) un 100 ogu masa (kg).
Fig.2. Average yield (kg per bush) and 100 berrgsngg) of highbush blueberry
cultivars.

Skirnei ‘Northland’ 2009. gaal bija viens no augskajiem razasaditajiem (5.267
kg), tatu 100 ogu masa nokota viszeraka (0.108 kg). Torar 2010. gad, samazinoties
iegutajai ogu razai no kima (1.080 kg), 100 ogu masa bija pieaugusi (0.X80 lkdzgi
rezuléati noveroti afn skirnei ‘Patriot’, kam 2009. gadbija visaugstka ogu raza (6 kg),
tacu 100 ogu masa, sdkinot ar pargjam kirném, bija ieverojami mazka (0.152 kg). Ar
2010. gad kirnei ‘Patriot’, razai samazinoties (2.547 kg) hij@erojama 100 ogu masas
pieaugums (0.243 kg). Neatkgir no razas abos gados ikl 100 ogu masa gestreta
&irnei ‘Chandler’ vidji 0.258 kg (2009. gag un 0.280 kg (2010. gay § &irne izc&las
ar lielam, skaisim ogam. Krimmelleqyu kirpu iedita raza un 100 ogu masa &da
statistiski nozmigu negawu sakaibu (r=-0.54), kas piada, ka, palielinoties razai, 100
0ogu masa samazs.

Secirajumi

Isakais ziedSanas ilgums na@vots &irnem ‘Chippewa’ un ‘Spartan’ (vigi 21
diena), bet visgakais — &irnem ‘Jersey’ un ‘Patriot’ (36 dienas)sakais ogu afstibas
ilgums nowrots %kirnei ‘Duke’ (44 dienas), bet visgidkais — &irnem ‘Chandler’ un
‘Jersey’ (64 dienas)sakais razoSanas ilgums riwets &irnem ‘Bluejay’ un ‘Bluecrop’ (9
— 11 dienas), visgakais: %kirnem ‘Chandler’ un ‘Jersey’ (35 — 36 dienas).
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Stabibko ziemcietbu uzadija irnes ‘Chippewa’, ‘Northland’ un ‘Northblue’.
Viszentka ziemcietba atzmeta kirném ‘Brigitta’ un ‘Bluecrop’. T&u irnes ‘Brigitta’
un ‘Bluecrop’ ir juigas pret ilgstasn, zenam temperatram ziemosanas periad

Augstraigakas &kirnes ir ‘Patriot’, ‘Chippewa’ un ‘Northland’ no @i razojoSo
Skirnu grupas. Vidji agrino kirnu gru@ augsika raza iegta no &irném ‘Bluecrop’ un
‘Bluejay’. Vélini raZzojoSo Eirnu grupa atiméta ar viszerakajam razm, augsika raza
bija &irnei ‘Jersey’, zerika — &kirném ‘Brigitta’ un ‘Chandler’.

Lielaka 100 ogu masa néxota %irném ‘Chandler’ un ‘Brigitta’, bet maika
skirnem ‘Chippewa’ un ‘Jersey’. Vairumamkinu, palielinoties razai, 100 ogu masa
samazias, bet ir inem \&ra an katras Eirnes geretiskais potendils, jo kirne ‘Chandler’
izcelas ar nemailgi augstu 100 ogu masul.
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Upenu spiedpalieku kvalitativo ipadbu izvert gjuma rezultati
Quality assessment of black currant marc
Anita Ol3teiné, Inta Krasnov3 Dallija Seglia’, Valerija Suraké Imants Atis Skrupskes
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AbstractBlack currant berries are excellent source of vélleacompounds like vitamins,
minerals and phenolics. Their amount decreasesndutihe processing, as well as large
part remains in residue after juice extraction. Bublack currant marc contains
considerable amount of biologically active substmmevertheless most of it is not used
in further food processing. Chemical compositiofjuide and marc substantially depends
on the juice extraction technology, therefore tima af this study was to evaluate vitamin
C, total anthochyanins, total phenol and crude film®ntent in black currant marc
depending on juice extraction method. Results stdhat vitamin C, anthochyanins and
phenols content were higher, while crude fiber eahtwas lower in marc extracted by
pressing in comparison to the heating method.

Key words:black currant, marc, vitamin C, phenols, fiber.
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