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IEVADS

Skabie kirsi ir nozimigi auglaugi pasaulg, it Ipasi Austrumeiropa. Galvenas
skabo kirSu eksportétajvalstis ir Ungarija Serbija, Polija, Cehija, Spanija.
Aktiva tirdznieciba ar skabajiem kir§iem notiek arT Lietuva un Krievija. Skabo
kir§u vidgja raziba Eiropa ir 5 — 9 t ha™, bet Latvija 3 — 5 t ha”'. P&c valsts
sniegta atbalsta jaunu stadijumu iekartosanai 1998. gada skabo kirSu stadijumu
platibas Latvija tika palielinatas. No skabo kirSu stadijjumiem varétu iegit
lielaku pelnu, ja paaugstinatu skabo kirSu razibu un uzlabotu razoSanas
regularitati. Tade] nepiecieSams izaudz&t kokus ar pietickami specigu
vegetativo pieaugumu, intensivai raZoSanai piemé&rots zarojumu, izturibu pret
stresa faktoru iedarbibu, ka arT ar intensivu generativo attistibu — augstu razibu
un kvalitativu auglu veidoSanos. Viens no intensivas razosanas
priek$noteikumiem daudzam skabo kir§u Skirném ir augsts puskzarinu Ipatsvars
zarojuma.

Skabie kirsi izc€lusies, dabiski krustojoties saldajiem kirSiem (Prunus
avium L.) un stepes kirS§iem (Prunus fruticosa Pall.). Dazadam skabo kirSu
Skirném var but loti atSkirigs augums un zarojums, iesp&jams, arl
sausumizturiba, jo sastopamas abas vecakaugu sugu iezimes.

Augu sausumizturiba tiek vert€ta, nosakot aizsargreakciju izraisitas
fizikalas un kimiskas izmainas tajos. Auga aizsargreakcijas nodroSina gan
saknu, gan lapu un citu auga dalu darbiba, tatad auglaugu sausumizturibu
ietekmé gan potcelms, gan uzpoteta skirne. ApiidenoSanas nepiecieSamibas
noteik$anai izmanto gan auga mitruma stavokla datus; gan augsnes mitruma
merjumus.

Vairakos pétfjumos konstatéts, ka skabie kirsi ir mitrumprasigi un pozitivi
reagé uz papildus tdens piegadi. Tomér Latvija skabos kirSus galvenokart
audzeé, ka potcelmus izmantojot salidzino$i sausumizturigos smarziga kirSa
(P. mahaleb L.) sgjenus, un mitrumprasibas atSkiribas starp auglaugu Skirném
ir butiskas. Ir izpétits, ka auglu brieSanas laika sausums var kritiski ietekm&t
augla masu un Iidz ar to raZibu skabajiem kirS§iem. Tomer nav skaidrs, kada
ietekme uz raZibu biis papildus mitruma piegadei aktiva dzinumu augSanas
laika, jo kir§i razo uz iepriek$g€ja gada izauguSajiem dzinumiem, bet
vegetativajiem un generativajiem organiem var bt konkurgjosas attiecibas uz
apgadi ar fotoasimilatiem. Dazadam skabo kirSu $kirém sagaidama atskiriga
sausuma vai pilniga nodroS§inajuma ar mitrumu ietekme uz razibu, jo dazam
Skirném ir tendence specigi augt, citam — parbagati razot.

Augsnes mul¢esanas ietekme uz augu augSanu ir daudzveidiga, tai piemit
gan augu augSanu veicinoSas, gan kav€joSas 1IpaSibas. Dazos pétijumos
konstatets, ka mul¢€Sana veicina auglaugu augSanu un razoSanu, bet citos
vispirms noveérojama augs$anas un raZzosanas ierobezosana vai bitisku atSkiribu



triikums. Nav informacijas par skabo kirSu reakciju uz apdobju mul¢esanu ar
Skeldu mul¢u, ka arT par Latvija audz&to skabo kirsu Skirpu reakciju uz augsnes
mulc&sanu.

Latvijas apstaklos skabo kirSu ziedpumpuri ne vienmér ir pietiekami
ziemcietigi. Augu ziemcietibu uzlabo pilnvertigs nodrosinajums ar baribas
vielam (mineralvielam un fotoasimilatiem), ta sasniegSanai viens no
priekSnoteikumiem ir pietickams augsnes mitrums.

Skabo kirSu augliem ir augsta uzturvertiba un daudzveidigas izmantosanas
iepgjas. Svarigi biokimiskie raditaji ir $kisto$as sausnas un skabju saturs, kas
nosaka harmoniskas, sabalansétas gar$as veidoSanos. Skabajos kirSos ir augsts
fenolu un antocianu saturs, kas labveligi ietekm& cilvéku veselibu. KirSu
bioktmisko sastavu ietekmé ne tikai Skirne, bet arT gaisa temperatiiras, nokrisnu
daudzuma un saulaino dienu skaita atSkiribas augSanas gados. lesp&jams, arT
augsnes mitruma atskiribas var ietekmét kirSu biokimisko sastavu.

Analiz€jot sausuma stresa un mitruma nodroSindjuma ietekmi uz
auglaugiem — to aizsargreakcijas, vegetativas augSanas un raZzoSanas
mijiedarbibu, atSkirtbas starp augu sugam un skirném, nevar prognozet Latvija
audzeto skabo kirsu reakciju uz papildus mitruma nodrosinajumu.

Promocijas darba meérkis: noteikt pilienveida aptidenoSanas un Skeldu
mulcas izmantoSanas ietekmi uz septinu Latvija audzeto skabo kirsu (Prunus
cerasus L.) skirnu jaunkoku augSanu, razibu un auglu kvalitati.

Pétijuma hipotéze. Izmantojot pilienveida apiidenosanu vai $keldu mulcu
skabo kirSu audzésana, tiks panakta augstaka raziba un ieguti lielaki augli ar
atSkirigu biokimisko sastavu. Pilienveida apiidenoSanas un Skeldu mulcas
ietekme bis atSkiriga dazadam skirném.

P&tfjuma mérka sasniegSanai ir izvirziti $adi uzdevumi:

1. noteikt pilienveida apiidenoSanas un Skeldu mulcas ietekmi uz skabo
kir§u $kirnu jaunkoku vegetativo attistibu;

2. noteikt pilienveida apiidenoSanas un Skeldu mulcas ietekmi uz skabo
kir§u $kirnu jaunkoku generativo attistibu un razibu;

3. noteikt pilienveida aptidenoSanas un skeldu mulcas ietekmi uz skabo
kirSu skirnu jaunkoku auglu kvalitati.

Pétijuma novitate:

1. pirmo reizi pétita pilienveida apidenosanas un Skeldu mulcas ietekme uz
skabo kirSu jaunkoku attistibu;

2. pirmo reizi pétita pilienveida aptidenosSanas un skeldu mulcas ietekme uz
izméginajuma ieklauto Skirnu razibu un auglu kvalitati.

Pétijumu rezultati atspoguloti 11 zinatniskas publikacijas latviesu, anglu un
krievu valoda. Par =zinatniska darba rezultatiem sniegti zinojumi 13
starptautiskas un vietgjas zinatniskas konferences.



IZMEGINAJUMA APSTAKILI UN METODES

Izméginajuma vieta un laiks. Izméginajums iekartots Latvijas Valsts
Auglkopibas institita, Dobele, 2007. gada. Augsnes mitruma merfjumi ir
atspoguloti, sakot no 2009. gada — no pirmas razas gada skabo kirSu stadijuma.
Vegetativas augsanas noverojumi veikti no 2007. Iidz 2011. gadam (tai skaita
noveérojumi par kaulenkoku lapbires izplatibu vegetacijas sezonas nosléguma —
no 2009. lidz 2011. gadam, novérojumi par hlorofila saturu un fotosist€émas I1
efektivitati — 2010. un 2011. gada). Nov@rojumi generativas attistibas, raZibas
un auglu kvalitates raksturojumam veikti no 2009. gada (pirma razas gada) Iidz
2011. gadam.

Augsnes apstakli izméginajuma. Izméginajums iekartots labi drenéta
smilSmala augsné. Gruntsiidens loti dzil§ — dzilaks par 150 cm. Reljefs — 1&zens
glaciolimniskais lidzenums.

2007. gada augsnes virsgjais (0 — 30 cm) slanis viegli skabs — pHc 6.0;
augiem viegli pieejama fosfora (P,Os) saturs augsné bija zems — 114 mg kg™,
viegli pieejama kalija (K,O) saturs zems — 143 mg kg'. Organiskas vielas
saturs augsnes virskarta 2.1 %. Augsnes slani 30 — 60 cm dziluma augiem
viegli pieejama fosfora (P,Os) saturs — 72 mg kg™, viegli pieejama kalija (K,0)
saturs — 100 mg kg™, organiskas vielas saturs — 1.1 %.

Meteorologiskie apstakli izméginajuma laika. 2008. gada vegetacijas
periods bija butiski sausaks, bet 2010. gada vegetacijas periods — butiski
mitraks, neka ieprieksgjos desmit gados noverotie. 2010. un 2011. gada
vegetacijas periodi bija butiski siltaki nekda no 1997. lidz 2006. gadam
noverotie (1. tab.).

1. tabula / Table 1
Nokri$nu daudzums un temperatiiru summa izméginajuma laika / The amount of
precipitations and the sum of temperature during the trial

Nokrisnu daudzums Temperatiiru summa
. vegetacijas perioda, mm / The vegetacijas perioda, °C / The

Gadi/ Years a%nounjt of%recipitations in s%m otherrE)perature in the

the period of vegetation, mm period of vegetation, °C
2007 397° 2715°
2008 293* 2709°
2009 350° 2748°¢
2010 580° 2886°
2011 426° 2976"
1997 — 2006 369 2692

ab.¢ _ar vienadiem burtiem apzimetas vidgjas vertibas kolonnas biitiski neatskiras /

the means in columns marked with the same letter did not differ significantly




2007. gada nokriSnu sadalfjums bija vienmérigs vegetacijas perioda.
2008. gada sauss laiks bija no aprila pédgjas dekades lidz jiinija treSajai
dekadei, arT pargja vegetacijas perioda saméra neliels nokrisnu daudzums.
2009. gada bija sausi laika apstak]i maija. 2010. gada bija bagatigi nokri$ni visa
vegetacijas perioda laika, nokrisnu daudzums izlidzinats. 2011. gada sausuma
periodi bija aprila treSaja dekad@ un junija pirmaja dekade, ka arT septembra
treSaja dekade un oktobrT.

Agrotehnika. Skabie kirSi tika iestaditi 2007. gada aprila beigas,
4 x 4 m attalumos. Stadamais materials — viengadigi stadi bez sanzariem. Katru
gadu maslojuma doti 12 g m? N, 12 g m? P,0s, un 12 g m? K,O, méslojums
izkliedéts apdobgs atbilstosi vainaga projekcijas laukumam. Nezales apdobés
tika ierobezotas gan kapl€jot, gan apsmidzinot tas ar herbicidu Basta®.
Rindstarpas starp apdobém bija zalajs, ko plava 3 — 5 reizes vegetacijas sezona.

Izméginajuma pétamais objekts bija skabie kirsi. Petjjumam izveletas
Latvija plasak audz&tas un perspektivakas skabo kirSu Skirnes: dalgji
paSaugligas Skirnes ‘Latvijas Zemais’, ‘Zentenes’, ‘Desertnaja Morozovoi’,
‘Orlica’ un ‘Sokoladpica’, ka ari pasaugligas $kirnes ‘Bulatpikovskaja’ un
‘Tamaris’. K& potcelmi izmantoti smarziga kirsa (P. mahaleb L.) sgjeni.

Izméginajuma iekartojums: pamatlaucinos izvietoti augsnes mitruma
nodros§inasanas varianti: pilienveida aptidenoSana, mul¢esana ar Skeldam un
kontrole. Mul¢&Sanai izmantotas lapu koku Skeldas. Ar tam noklatas 1 m platas
apdobes 10 cm bieza slani p&c skabo kirsu iestadisanas — 2007. gada pavasarT.
Mulca atjaunota 2011. gada pavasari. Variantam tris atkartojumi. Pilienveida
aptidenosSanas veikSanai izmantotas pilinatajcaurules ar caurpliidi 2 L stunda
pie 1 atmosfeéras liela spiediena. Pilinatdji izvietoti ik péc 0.38 m. Laucina
vienai koku rindai pilienveida aptidenos$anai novietota viena pilinatajcaurule.
Aptdenosana veikta, lai augsnes mitrums biitu nodrosinats apméram 70 % no
pilnas lauka mitrumietilpibas jeb 20 — 22 % no augsnes tilpuma. Pilienveida
aptidenosanai iekartoti Cetri atkartojumi. Kontroles varianta apdob@s uzturéta
melna papuve, variantam tris atkartojumi. Katra pamatlaucina iestaditi septini
skabo kirsSu koki — pa vienam kokam no katras Skirnes.

Augsnes mitrums. Aktivaja vegetacijas sezona volumetriskais augsnes
mitrums noteikts ar mérierici perkometru Theta Probe ML2x ik péc 7 — 14
dienam. Pilienveida aptidenosSana tika veikta, ja augsnes mitrums bija zemaks
par 20 %. Pilienveida apiidenoSanas varianta vienam kokam paredzétas 4 m
garas un 1 m platas apdobes samitrinasanai 2007. gada vegetacijas perioda tika
patéréti 647 L udens, 2008. gada vegetacijas perioda — 996 L, 2009. gada
vegetacijas perioda — 876 L, 2010. gada apiidenoS$ana nebija nepiecieSama,
2011. gada vegetacijas perioda — 600 L Gdens.

Vegetativas attistibas noveérojumi: stumbra apkartmérs (cm), stumbra
augsanas intensitate, koka garums (m), vainaga lielums, skeletzaru atzaroSanas



lenki, puskzarinu Tpatsvars zarojuma (cm m™ skeletzara garuma), izgriezta
zarojuma ipatsvars (%), relativais hlorofila saturs, fotosisteémas II efektivitate,
lapbires izplatiba vegetacijas sezonas nobeiguma.

Puskzarinu Ipatsvars zarojuma noteikts 2 tipiskiem skeletzariem no katra
koka.

Stumbra augSanas intensitate aprékinata, attiecinot stumbra apkartméru
aplikotas vegetacijas sezonas beigas pret stumbra apkartméru iepriek$gjas
vegetacijas sezonas beigas

Lai raksturotu vainaga lielumu, 2007. un 2008. gada noteikts vegetativo
dzinumu kopgjais garums (cm). No 2009. gada Iidz 2011. gadam, veikti
vainaga augstuma un platuma mérfjumi, aprékinats vainaga tilpums (m’)
(Westwood, 1995).

Hlorofila saturs: 2010. gada mérfjumi veikti ar hlorofilometru
Minolta SPAD 502, 2011. gada — ar hlorofilometru Opti-Sciences CCM 200.
2010. gada merfjumi veikti jauno dzinumu augSanas laika — 2. maija, auglu
attistibas laika — 29. junija, ziedpumpuru ierieSanas laika — 9. augusta un aktiva
vegetacijas perioda beigas — 20. septembri. 2011. gada mérijumi veikti auglu

noteikta Skirném ‘Bulatnikovskaja’, ‘Desertnaja Morozovoi’, ‘Latvijas
Zemais’, ‘Sokoladnica’, ‘Zentenes’. 2011. gada hlorofila fluorescence noteikta
Skirnei ‘Bulatnikovskaja’, kurai bija augstaka fotosistémas II efektivitate un
augstaka raziba 2010. gada, ka ari Latvija izplatitakajai skabo kirSu Skirnei
‘Latvijas Zemais’, kurai bija salidzino$i zema raziba un zema fotosist€mas II
ziedpumpuru diferencéSanas laika — 2. augusta un 30. augusta, un aktivas
vegetacijas perioda beigas — 26. septembri. Hlorofila fluorescences mérisanai
izmantota iekarta Handy PEA. Hlorofila satura un fluorescences noteikSanai
katram kokam izvel&ti pieci tipiski dzinumi vainaga periférija, mérjjumi veikti
vienai lapai katra dzinuma vidusdala.

Kaulenkoku lapbires (Coccomyces hiemalis Higg.) izplatiba vegetacijas
sezonas nobeiguma vertéta ballés no 0 (lapas nav nobirusas un ir zalas) lidz 5
(visas lapas nobirusas). Fotoasimilacija butiski samazinas, ja lapu virsma tiek
samazinata par 20 — 30 % (Layne and Flore, 1992). Tade] rezultatu
atspogulojuma izmantots to koku Tipatsvars, kuriem kaulepkoku lapbires
izplatibas vert&jums bija 2 vai vairak balles.

Generativas attistibas novérojumi: ziedpumpuru diferenc€Sanas pakape
(Micic, 1994) vegetacijas sezonas beigas un ziemas perioda sakuma,
ziedpumpuru ziemcietiba (bojato ziedpumpuru Ipatsvars, %), ziedéSanas laiks



(Meier, 1997), zied&Sanas intensitate (ziedi cm™ skeletzara garuma), auglu
aizmeSanas (%), raziba (kg no koka), razas veidoSanas efektivitate
(kg m” vainaga tilpuma).

Ziedpumpuru diferencéSanas pakape noteikta vienam dzinumam vai 1 — 2
puskzariniem no katra koka, apskatei izmantojot lupu ar palielinajumu no 7 lidz
15 reizém.

Ziedpumpuru ziemcietibas noteik$anai paraugi vakti vairakas reizes ziemas
sezond, péc kritiskiem periodiem — temperatiras kritumiem vai krasam
temperatiiras svarsttbam. 2009. — 2010. gada ziemas perioda paraugi vakti
28. decembri, 8. februari, 29. marta un 15. aprili. 2010. — 2011. gada ziemas
perioda paraugi vakti 8. decembri, 3. janvari, 10. februari, 22. marta un
10. aprili. No katra koka ka paraugs ievakts viens viengadigais dzinums vai
dazi puskzarini katra reizg.

ZiedéSanas intensitate un auglu aizmeSanas noteikta 2 tipiskiem
skeletzariem no katra koka.

Auglu kvalitates novérojumi: augla masa, kaulipa masa un augla
mikstuma masa noteikta katram kokam tris atkartojumos. Viena atkartojuma
sverti 30 augli.

Biokimiskas analizes veiktas auglu novakSanas diena, Latvijas Valsts
Auglkopibas institita biokimijas laboratorija. Auglu mikstumam noteikts
$kistodas sausnas saturs (SSS) péc standartmetodes LVS EN 12143 un kopgjais
skabju saturs (SS) péc standartmetodes LVS EN 12147. Fenolu satura (FS)
noteik§ana veikta péc V. Singletona aprakstitas metodes (Singleton et al.,
1999), izmantojot spektrofotometru UV — 1650 PC pie vilpu garuma 765 nm.
Antocianu satura (AS) noteikSana veikta péc U. Moora aprakstitas metodes
(Moor et al., 2005), izmantojot spektrofotometru UV — 1650 PC pie vilnu
garuma 535 nm.

Datu statistiska apstrade. Vegetativas attistibas dati (iznemot skeletzaru
atzarosanas lenkus), zied€Sanas intensitates, razibas un auglu kvalitates dati
apstradati, izmantojot divfaktoru dispersijas analizi. Gradacijas klasu
salidzinasanai izmantots Dunkana krit€rijs. Stumbra augSanas intensitates
raksturosanai papildus aprékinats variacijas koeficients. Pétjjuma gadu meteo
datu salidzinasanai izmantots T tests. Datiem par skeletzaru atzarosanas
lenkiem, ziedeSanas laiku, lapbires izplatibu izmantots Manna—Vitneja U tests.
Vegetativas augSanas un raZibas savstarp€jas saistibas raksturo$anai tika
aprekinata Pirsona korelacija.



REZULTATI

PILIENVEIDA APUDENOSANAS UN SKELDU MULCAS IETEKME
UZ SKABO KIRSU VEGETATIVO ATTISTIBU

Stumbra augSana. Augsnes mitruma nodroSinasanas panémieni butiski
ietekm@ja skabo kirSu stumbru augSanu resnuma. Kontroles variantd péc
iestadiSanas skabo kirSu stumbra apkartmérs vidgji bija 4.9 cm. Pirmajos piecos
augsanas gados jaunkoku stumbra apkartmers sasniedza vidgji 22.4 cm.

Pilienveida aptidenoSanas varianta p&c iestadiSanas skabo kirSu stumbra
apkartmérs vidgji bija 4.9 cm. Pirmajos piecos augSanas gados jaunkoku
stumbra apkartmérs sasniedza vid&ji 24.6 cm. P&c pirma augsanas gada stumbra
apkartmérs pilienveida apiidenoSanas varianta bija nedaudz liclaks neka
kontroles varianta (2. tab.). Turpmakajos augsanas gados (no 2008. Iidz 2011.)
pilienveida apudenoSana butiski veicindja stumbra apkartméra palielinasanos
(P <0.05).

2. tabula / Table 2
Pilienveida apiideno$anas un $keldu mul¢as ietekme uz skabo kirSu stumbra
apkartmeéru 2007. — 2011. gada / The influence of drip irrigation and woodchip
mulch on sour cherry trunk circumference in 2007 - 2011

Stumbra apkartmers, cm /

Augsnes mitruma nodro$inasanas varianti / Trunk circumerence, cm

Soil moisture providing variants 2;)0 230 2009 2(())1 2011
P11¥en_ve_1da gpﬁdenosana / 6.8 1 }1'5 16.4° 2(3.2 2460
Drip irrigation

Skeldu mul&a / Woodchip mulch 5.9 l(b)'l 151)'4 12‘9 21‘3

Kontrole / Control 660 | 19| 1260 | BT 2040

% _ ar vienadiem burtiem apzimétas vidgjas vértibas kolonnas batiski neatikiras/

the means in columns marked with the same letter did not differ significantly.

Skeldu mulgas varianta péc iestadisanas skabo kirSu stumbra apkartmérs
vidgji bija 4.7 cm. Pirmajos piecos augSanas gados ar Skeldu mulcu
audzétajiem jaunkokiem stumbra apkartmérs sasniedza vidgji 24.3 cm. Skeldu
mulcas ietekm@ pirmaja augSanas gada skabo kirSu stumbru augsana tika
nedaudz kaveta: stumbru apkartmeérs bija bitiski mazaks neka pilienveida
aptidenosSanas varianta un mazaks (bez butiskam atSkiribam) neka kontroles
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varianta. P&c otra audz&Sanas gada starpiba starp aritmétisko vid€jo stumbra
apkartméru kontroles un Skeldu muléas variantos samazinajas.

Sakot no tresa augSanas gada (2009.), Skeldu mulcas izmanto$ana kopuma
veicindja stumbru augSanu skabajiem kirSiem. Stumbra apkartmeérs joprojam
butiski neat$kiras Skeldu mulcas un kontroles variantos, tacu apkartmeéra
picaugums Skeldu mulcas varianta bija biatiski lielaks (vidgji 5.2 cm), neka
kontrolg (vidgji 4.0 cm). 2010. gada stumbra apkartmérs skeldu mulcas varianta
bija butiski lielaks, neka kontroles varianta, 2011. gada saglabajas Iidziga
tendence. Izméginajuma laika Skeldu muléas un pilienveida aptuidenoSanas
ietekme uz stumbra aug$anu nebija atkariga no skabo kirSu skirgu 1patnibam.

Stumbra augSanas intensitate. Pilienveida aptdenosanas varianta
novérota augSanas intensitati veicinoSa tendence laika no pirmajam Iidz
treSajam augSanas gadam (2007. — 2009.) (3. tab.). S tendence visvairak
izteikta 2008. gada (P = 0.08), kad vegetacijas sezona bija sausaka neka pargjos
pétijuma gados: pilienveida aptideno$anas varianta stumbra apkartmérs vidgji
palielingjies 1.7 reizes, kontroles varianta — 1.6 reizes. 2010. un 2011. gada,
kad vegetacijas sezonas bija nokriSniem bagatas, augSanas intensitate
pilienveida aptdenoSanas un kontroles variantos neatSkiras: stumbra
apkartmers bija pieaudzis 1.2 reizes.

Skeldu mulas varianta pirmaja augsanas gada skabo kir§u aug$ana bijusi
mazak intensiva neka kontrolg, tacu §is atSkiribas nav statistiski butiskas. Ar
Skeldu muléu audzétajiem kirS§iem stumbra apkartmérs 2007. gada pieauga
vidgji 1.3 reizes, kontroles varianta — 1.4 reizes.

3. tabula / Table 3
Pilienveida apiidenoSanas un $keldu muléas ietekme uz skabo kirSu stumbra
augSanas intensitati 2007. — 2011. g. / The influence of drip irrigation and woodchip
mulch on sour cherry trunk growth intensity in 2007 - 2011

Augsnes mitruma nodro$inaSanas varianti / Stumbra augSanas intensitates
Soil moisture providing variants indekss /
Trunk growth intensity index
2007 | 2008 | 2009 | 2010 | 2011
Pilienveida apiideno$ana / Drip irrigation 1.4* | 170 ] 1.4 | 1.2* | 1.2°
Skeldu mulga / Woodchip mulch 13* | 1.7 | 1.5° | 1.3° | 1.7
Kontrole / Control 148 16 [ 14 [ 12° [ 1.2°
Vidgji / On average 13 | 1.7% | 14| 12P | 12°
a,b

— ar vienadiem burtiem apzimétas vid€jas vertibas kolonnas butiski neat$kiras/
the means in columns marked with the same letter did not differ significantly,

B_ ar vienadiem lielajiem burtiem apzimétas vidgjas vértibas rinda batiski neatskiras /

the means in rows marked with the same capital letter did not differ significantly.

A,
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Turpmakajos trijos augSanas gados (2008. — 2010.) skeldu mul¢a butiski
veicindja augSanas intensitati salidzinajuma ar kontroles variantu; 2009. un
2010. gada — arT salidzingjuma ar pilienveida apiidenoSanas variantu.
2008. gada, kad augSana bija intensivaka, $keldu mulcas varianta augusajiem
skabajiem kirSiem stumbra apkartmérs pieauga 1.7 reizes. Pe&c tam augSanas
intensitate pakapeniski pazeminajas. 2011. gada skabo kirSu stumbra
apkartmers pieauga 1.2 reizes, un ta augSanas intensitate neatsSkiras pilienveida
apiidenosanas, Skeldu mul¢as un kontroles variantos.

Augsanas intensitates noverojumi lauj secinat, ka loti svarigi ir nodroSinat
optimalos augSanas apstaklus tieSi pirmaja un otraja augSanas gada. Mitrie un
siltie laika apstakli 2010. un 2011. gada kontroles varianta vairs neizraisija tik
intensivu augSanu, ka pirmaja un otraja augSanas gada, sausakas augsnes
apstaklos. Toties lidziga augSanas intensitate kontroles, $keldu muléas un
pilienveida aptidenos$anas variantos 2010. un 2011. gada liecinaja par skabo
kirSu sp&ju intensivi augt tados augsnes apstaklos, kuri Iidz $im tika uzskatiti
par parmitriem. Augsnes volumetriskais mitrums vidgji 2010. gada Skeldu
mulc¢as varianta bija 27.2 %, apiidenoSanas un kontroles variantos:
243 — 24.4%; 2011. gada augsnes volumetriskais mitrums Skeldu mulcas
varianta bija 26.0 %, apiidenosanas varianta 23.2 %, kontroles varianta 21.4 %
(uzskatits par optimalu).

Augsnes mitruma nodro§inasanas panémienu ietekme uz stumbra augSanas
intensitati nebija atkariga no Skirnes Ipatnibam 2007. un 2009. — 2011. gada.
2008. augSanas gada bija novérojama tendence (P = 0.11) skirnes un augsnes
mitruma reguléSanas panémiena mijiedarbibai. Lielakajai dalai $kirpu stumbra
augSanas intensitate bija augstaka Skeldu mul¢as un pilienveida aplidenosanas
variantos. Tomér skabajiem kirSiem ‘Desertnaja Morozovoi’ un
‘Bulatnikovskaja’ 2008. gada stumbra augSanas intensitate bija vienada visos
variantos (atskirtbu butiskums: P = 0.95 — 0.96).

Skirnei ‘Desertnaja Morozovoi’ salidzinosi neliela augSanas intensitates
datu izkliede starp dazadiem mitruma variantiem un augSanas gadiem novérota
arl turpmakaja izméginajuma laika. Tas liecindja par $is Skirnes spgju
adapt@ties un intensivi augt dazados mitruma apstaklos.

Koka augSana garuma. Pilienveida apiidenoSanas varianta tika novérota
tendence palielinaties skabo kirSu koka garumam visos augSanas gados,
salidzinajuma ar kontroles variantu. Vid&ja koka garuma starpiba svarstijas no
2 cm péc pirmas vegetacijas sezonas lidz 20 c¢cm — péc treSas vegetacijas
sezonas (2009.g.), kas ir arT pirma razoSanas sezona.

Skeldu mul¢as kopuma bitiski neietekmgja skabo kirsu koku aug$anu
garuma — vidgjais koka garums biitiski neatskiras Skeldu mulcas un kontroles
variantos neviena no pirmajam piecam augSanas sezonam. Pirmaja augSanas
gada Skeldu mulcas ietekme bija nedaudz inhib&josa. Turpmak Skeldu mulcas
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varianta augSana kluva intensivaka, un 2009. gada koku garumam Skeldu
muléas varianta bija tendence parsniegt kontroles varianta koku garumu. ST
tendence saglabajas arT nakamajas vegetacijas sezonas. 2011. gada (5. augSanas
gada) Skeldu mulCas ietekmes butiskums bija augstaks (P = 0.16), neka
ieprieks€jos gados. 2011. gada vegetacijas sezonas beigas skabo kirSu vidgjais
garums kontroles varianta bija 2.90 m, Skeldu mulcas varianta — 3.10 m,
pilienveida aptidenosanas varianta — 3.07 m.

Pilienveida aptidenoSanas un Skeldu mulcas ietekme uz skabo kirSu koku
augSana garuma kopuma bija Iidziga visam skabo kirSu Skirném. Tomer
2011. gada augsnes mitruma nodro$inasanas pan€mieni mazak bija ietekmejusi
Skirnes ‘Tamaris’ (atSkiribu butiskums P = 0.95), un ‘Bulatnikovskaja’
(atskiribu bitiskums P = 0.80). Pilienveida aptidenoSanas un Skeldu muléas
ietekmei augstakais biitiskums novérots $kirném ‘Sokoladpica’ (P = 0.07) un
‘Zentenes’ (P = 0.06).

Vainaga augSana. Kopuma augsnes mitruma nodro§inasanas panémieni
veicinaja skabo kirSu vainagu augSanu, tomér ietekme un tas butiskums bija
atSkirigi dazados augsanas gados. Piektaja augSanas gada (2011.) skabo kirsu
vainaga tilpums sasniedza vidgji 7.07 m’ kontroles varianta, 8.11 m’
pilienveida apiideno3anas varianta un 8.76 m® $keldu mul&as varianta.

Pilienveida apiidenoSanai bija verojama tendence veicinat skabo kirSu
vainaga augSanu pirmajos divos augSanas gados (4. tab.) bez butiskam
atSkirtbam.

4. tabula / Table 4
Skabo kir§u vainaga lielums pilienveida apiidenoSanas un §keldu mul¢as ietekmé /
Sour cherry canopy size influenced by drip irrigation and woodchip mulch

Augsnes mitruma
nodrosinasanas varianti /
Soil moisture providing

Kopgjais vegetativo
pieaugumu garums, cm/
sum of shoot length, cm

Vainaga tilpums, m®/
canopy volume, m®

variants 2007 2008 2009 | 2010 | 2011
Skeldu mul&a / a a a a a
Woodchip mulch 287 2040 3.00° | 6.94* | 8.76

Pilienveida aplidegoSana / 448° 2750° 3320 | 7.31° | 8.11°
Drip irrigation

Kontrole / Control 301% 2341° 2.20° | 6.26° | 7.07°

“>_ar vienadiem burtiem apzimétas vidgjas vertibas kolonnas bitiski neatkiras /
the means in columns marked with the same letter did not differ significantly.

TreSaja augSanas gada (2009.) pilienveida aptidenoSanas varianta vainaga
tilpums bija batiski lielaks (3.32 m®) neka kontroles varianta (vid&ji 2.20 m”).
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2010. un 2011. gada vainaga tilpuma atSkiribas skabajiem kirSiem kopuma
nebija biitiskas, tomér saglabajas iepriek§minéta tendence.

Skeldu muléas varianta audzétajiem kirSiem bija tendence ierobeZot
vainaga augSanu pirmaja vegetacijas sezona (2007. g.). Ietekmes butiskums
salidzinajuma ar kontroles variantu: P = 0.19. Skeldu mulas varianta vainaga
apjoms bija buitiski mazaks neka pilienveida aptidenosanas varianta (P < 0.05).

Sis atskiribas visvairak izteiktas 8kirném ‘Orlica’ un ‘Desertnaja
Morozovoi’ — ja Skirnes vertetas katra atseviski, atSkiribu butiskumam:
P= 0.11 un 0.07 attiecigi. Nakamaja vegetacijas sezona (2008. g.) kopgjais
vegetativo picaugumu garums Skeldu mul¢as un kontroles variantos neatskiras.
TreS$aja vegetacijas sezona Skeldu mul¢a butiski veicinaja vainaga aug$anu:
2009. gada $keldu muléas variantd vainaga tilpums (vidgji 3.00 m’) batiski
lielaks neka kontroles varianta (vidgji 2.20 m®) (P < 0.05). Nakamajos augSanas
gados skabie kirsi saglabaja tendenci veidot apjomigaku vainagu $keldu mulcas
varianta.

Pilienveida apiidenoSanas un Skeldu mulcas ietekme uz skabo kirSu
vainaga augSanu kopuma nebija atkariga no Skirnes 1pasibam. Vertgjot vainaga
augSanu katrai Skirnei atseviski, tom&r bija iesp&jams konstatet vairakas
atSkirtbas no kopuma konstatetas pilienveida aptidenosanas un Skeldu mulcas
ietekmes. Vainaga augSanu kavgjosa ietekme Skeldu mulcas varianta netika
noverota Skirnei ‘Zentenes’ pirmaja audzeSanas gada. Savukart Skirnei
‘Latvijas Zemais’ bija tendence mazakam vainaga pieaugumam Skeldu mulcas
variantd ari otraja audz&Sanas gada (P = 0.09), bet turpmakajos gados vairs
tada netika novérota. Augsnes mitruma nodro$inasanas panémieni neietekméja
vainaga tilpumu $kirném ‘Bulatpikovskaja’ un ‘Tamaris’ 2011. gada (atskiribu
butiskumam P = 0.92 un 0.94 attiecigi) un Skirnei ‘Desertnaja Morozovoi’
2010. gada (atskiribu biitiskumam P = 0.93).

Skeletzaru atzaroSanas lepki. Skeletzariem ve€lami plati atzaroSanas
lenki (plataki neka 45°), kas nodrosSina labaku vainaga izgaismojumu, razibu,
koka veselibu un vainaga mehanisko izturibu.

Pilienveida apiidenos$anas varianta skabo kirSu viengadigo skeletzaru
atzarosanas lenki bija Iidzigi kontroles varianta augusajiem skabajiem kirSiem:
butiskas atzaroSanas lenku atskiribas no kontroles varianta augusajiem kirSiem
netika konstatetas 2007., 2008., 2010. un 2011. gada. 2009. gada pilienveida
apudenosanas varianta auguso kirSu viengadigajiem skeletzariem bija plataki
atzaroSanas lenki neka kontrolg (5. tab.).

Skeldu muléas ietekmé skeletzaru atzaro$anas lenki bija butiski plataki
neka kontroles un pilienveida aptidenoSanas variantos 2008., 2009. un
2011. gada.

Koku zaroSanos un galotnes dominéSanu regulé augSanas hormoni
mijiedarbiba ar augSanas apstakliem (Friedrich, 1977). Citokinini, kas veicina
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zaru augSanu un Saurakus atzaroSanas lenkus, tiek sintezEti saknu galos.
Iespgjams, Skeldu mulca esosas vielas ietekméja saknu darbibu un augSanas
hormonu sintézi skabajiem kirSiem. Tas varétu izskaidrot platakus atzaroSanas
lenkus mulcas otraja un tresaja izmantosanas gada. Ceturtaja audzgéSanas gada,
iespgjams, So vielu koncentracija augsné bija samazinajusies, un zaro$anas
netika ietekmeta. 2011. gada pavasarl mulCas segums tika atjaunots, un
vegetacijas sezonas beigas atkal konstattas atzaro$anas atskiribas.

5. tabula / Table 5
Skabo kirSu viengadigo skeletzaru atzarosanas lenki Skeldu muléas un
pilienveida apudeno$anas ietekmé / Sour cherry branching angles influenced by
woodchip mulch and drip irrigation

Biezak sastopamais skeletzaru atzaroSanas
lenkis, °/
More frequent branching angle, °

Augsnes mitruma nodrosinasanas
varianti /
Soil moisture providing variants

2007 2008 2009 2010 2011

Skeldu mulda / Woodchip mulch 45° 80° 60° 50° 60°

Elherl_ve_lda gpuder,losana / 45° 500 707 502 45°
rip irrigation

Kontrole / Control 45° 50° 60° 507 45°

“P_ar vienadiem burtiem apzimétas vidgjas vértibas kolonnas batiski neatskiras /

the means in columns marked with the same letter did not differ significantly.

Skirnei ‘Desertnaja Morozovoi® pilienveida apiidenosanas un $keldu
mulcas ietekme uz atzaroSanas lenki bija atSkiriga, atkariba no augSanas gada.
Lidzigi pargjam skirn€m, mulceSana ar Skeldam 2009. gada izraisija bitiski
plataku atzaroSanas lenku veidoSanos skeletzariem. Atskiriba no pargjam
Skirném, pilienveida aptidenosanas varianta 2009. un 2010. gada, ka arT skeldu
mulcas varianta 2010. gada skeletzaru atzaroSanas lenki bija bitiski Sauraki
neka kontroles varianta. Skirném ‘Tamaris’ un ‘Bulatpikovskaja’ augsnes
mitruma nodro$inasanas panémieni butiski neietekméja skeletzaru atzaroSanas
lenkus.

Izgriezta zarojuma Ipatsvars bitiski neatSkiras ne starp augsne mitruma
nodros§inasanas panémieniem, ne starp skabo kirSu skirném. 2008. gada
kontroles varianta izgriezto zaru Ipatsvars vidgji bija 19 %, pilienveida
aptudenosanas varianta — 20 %, Skeldu mulcas varianta — 23 % no kopgja
vegetativo pieauguma garuma. Pilienveida aptidenoSanas varianta izgriezto
zaru Tpatsvars bija par 4 % lielaks neka kontrolg, bet kopgjais vegetativo
pieaugumu garums 2007. — 2008. gada bija vid&ji 134 % no vegetativo
pieaugumu garuma kontroles varianta. Skeldu muléas varianta vainaga aug$ana
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2007. — 2008. gada vidgji bija 91 % no kopgja vegetativo pieaugumu garuma
kontroles varianta. 2010. gada izgrieztd zarojuma Tpatsvars augsnes mitruma
nodro$inasanas variantos bija 8 — 9 % no vainaga tilpuma. Vainaga tilpums
pilienveida apiidenoSanas varianta 2009. — 2010. gada vidgji bija 133 %, bet
Skeldu mulc¢as varianta — 124 % no vainaga tilpuma kontroles varianta.

Tatad papildus piecaugums bija samerigs, un pilienveida laistiSana
neizraisija pastiprinatas koku apgrieSanas nepiecieSamibu. Novérojama neliela
tendence sabiezinata vainaga veidoSanai un papildus apgrieSanas
nepiecieSamibai Skeldu mulCas varianta pirmajos augSanas gados.

Puskzaripu ipatsvars zarojuma. Kopuma augsnes mitruma
nodros§inasanas panémieni butiski neietekm&ja puskzainu ipatsvaru. Pieaugot
skabo kir§u vecumam, puskzarinu patsvars zarojuma palielinajas. 2011. gada
pilienveida apiidenosanas varianta vidgji tas bija 9.8 cm m™, $keldu mulcas
variantd — 6.8 cm m’', kontroles varianta — 9.6 cm m™ (6. tab.). 2011. gada
novérota tendence $keldu muléas varianta veidoties mazak puskzariniem neka
kontroles un apiidenosanas variantos (P = 0.07).

6. tabula / Table 6
Puskzarinu ipatsvars skabajiem kirSiem $keldu muléas un pilienveida
apiidenoSanas ietekmé / Spur proportion of sour cherries influenced by woodchip
mulch and drip irrigation

Augsnes mitruma nodroSinasanas Puskzarinu Tpatsvars zarojuma, cm m™ /
varianti / Spur proportion on the main branches, cm m*
Soil moisture providing variants

2009 2010 2011
Skeldu mulda / Woodchip mulch 1.6° 4.4° 6.8°
P11¥en_ve_1da gpudenosana / 1.3 4.1 9.8°
Drip irrigation
Kontrole / Control 2.4° 9.5 9.6°

2% ar vienadiem burtiem apzimétas vidéjas vértibas kolonnas btiski neatskiras /

the means in columns marked with the same letter did not differ significantly.

2009. gada skirnei ‘Orlica’ puskzarinu Tpatsvara atSkiribas starp augsnes
mitruma nodroSinasanas variantiem bija visvairak izteiktas: puskzarinu
tpatsvars Skeldu mulcas varianta bija butiski zemaks (0.8 %) neka pilienveida
apiidenosanas variantd (2.0 %) vai kontroles varianta (3.8 %). Saja gadijuma
vérojama tendence veicinat vegetativo attistibu, bet kavét generativo attistibu
papildus mitruma apstak]os.

2010. un 2011. gada augsnes mitruma nodroSinasanas pan€mieniem bija
atSkiriga ietekme uz skabo kirSu Skirném. Vairakam Skirném pusSkzarinu
veidoSanos veicindja zemaks augsnes mitrums. Skirnei ‘Tamaris’ 2010. gada
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butiski vairak puskzaripu bija kontroles variantda auguSajiem kokiem -
puskzarinu Tpatsvars zarojuma bija 49.5 %. Pilienveida aptidenosanas un skeldu
mulcas variantos augusajiem kokiem pusSkzarinu Ipatsvars zarojuma attiecigi
bija 8.0 un 8.2 %. Skirném ‘Zentenes’, ‘Orlica’ un ‘Latvijas Zemais’
2011. gada bija tendence veidot vairak puSkzarinus kontroles varianta neka
pilienveida aptidenosanas un Skeldu mulcas variantos.

Tomér citam Skirn€m verojama tendence vairak veidot puskzarinus
variantos ar augstiku augsnes mitrumu. Skirnei ‘Desertnaja Morozovoi’
2010. gada tendence veidot vairak puskzaripus Skeldu mulCas varianta
(P = 0.23), bet 2011. gada — pilienveida apiidenoSanas varianta (P = 0.18),
salidzinajuma ar kontroles variantu. Skirnei ‘Bulatpikovskaja’ 2011. gada
novérota tendence veidot vairak puskzarinus pilienveida aptiidenosanas varianta
neka kontroles un skeldu mulcas variantos (P = 0.11).

Hlorofila saturs lapas. Skabajiem kirS§iem 2010. gada 2. maija (dzinumu
augSanas laika) vid&jais hlorofila koncentracijas indekss (HKI) bija 42.0.
Skeldu muléa veicindja hlorofila veidosanos lapas $aja laika — $keldu muléas
varianta augusajiem skabajiem kirSiem HKI (43.7) bija butiski augstaks neka
kontroles varianta (40.6).

Pilienveida aptdenoSana neizraisija butiskas hlorofila satura (41.6)
atSkiribas no kontroles un mulc€as variantiem. Tatad augstais augsnes mitrums
Skeldu mulcas varianta maija (28 %) neatstaja nelabvéligu ietekmi uz kirSiem,
bet, iesp&jams, veicindja lapu atfistibu. Skeldu muléas veicino§o ietekmi
pavasari var€ja nodro§inat ari tas sadaliSanas produkti vai ierobeZotas augsnes
temperatiiras svarstibas. Iesp&jams ari, ka skabie kirS§i muléas varianta uzkraja
vairak rezerves baribas vielas iepriek$€jas vegetacijas sezonas beigas, kuras
tika izmantotas 2010. gada maija.

29. junija Skeldu mulcai saglabajas tendence veicinat hlorofila veidosanos
lapas. Skeldu muléas varianta augusajiem kirSiem vidgjais HKI lapas bija 52.5,
kontroles varianta — 51.5, pilienveida apldenosanas varianta — 51.8.
20. septembr1 HKI skabo kirSu lapas vidgji bija 50.6, bez butiskam atSkirtbam
augsnes mitruma nodro$inasanas variantos.
razas novaksanas (26. julija) neatSkiras augsnes mitruma nodroSinasanas
variantos. Bdtiskas hlorofila satura atSkiribas starp augsnes mitruma
nodro§ina$anas variantiem konstatétas vegetacijas sezonas beigu dala —
2. septembrT un 26. septembri. Pilienveida aptidenoSana un Skeldu mulca
atSkirigi ietekméja hlorofila koncentraciju skabo kirsu skirn€m. Lielakajai dalai
$kirpu — ‘Orlica’, ‘Sokoladnica’, ‘Latvijas Zemais’, ‘Desertnaja Morozovoi’ un
‘Bulatnikovskaja’, bija zemaks hlorofila saturs pilienveida apiidenoSanas
varianta, salidzinot ar kontroli un Skeldu mulcas variantu. Tam tika konstat&tas
butiskas atSkiribas (P < 0.05) vai art izteikta tendence (P = 0.06 — 0.12)
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atskiribam. Skirném ‘Tamaris’ un ‘Zentenes’ netika konstatéta pilienveida
aptidenosanas vai §keldu mulcas ietekme uz hlorofila saturu 2011. gada.

2011. gada septembrT augsnes mitrums pilienveida apiidenosanas un skeldu
mulcas variantos neat$kiras, bet kontroles varianta augsne bija butiski sausaka.
Tadel hlorofila satura atskiribas nevar saistit ar augsnes mitruma atSkirtbam
tiesi $aja ménesi. TaCu vegetacijas sezonas beigas, ari septembri, notiek baribas
vielu parvietosana uz ziedpumpuriem un uz rezerves baribas vielas uzkrajosiem
organiem — stumbru un sakn€m. Pilienveida aptidenoSanas varianta augusie
kirSu koki bija nedaudz garaki un ar resnakiem stumbriem, neka pargjos
variantos augusie. lesp&jams, tiem notika intensivaka slapekla savienojumu
parvieto$ana no lapam uz ziedpumpuriem un ilgmiZigajiem auga organiem.

Fotosistemas II efektivitate skabajiem kirSiem. Variablas un
maksimalas hlorofila fluorescences attieciba (Fv/Fm) raksturo auga sp&ju veikt
fotosintézi. Augam optimalos apstaklos Fv/Fm veértiba ir tuva 0.83 (Maxwell
and Johnson, 2000). Fv/Fm vertibas pazeminasanas norada uz fotosintézes
inhib&sanu stresa faktoru ietekmé. Ja Fv/Fm nav zemaka par 0.70,
fotoktmiskais aparats nav bojats, un fotosistemas II efektivitate var atri
atjaunoties (Bjorkman and Demmig, 1987).

mitruma nodros§inasanas variantiem (7. tab.).

7. tabula / Table 7
Pilienveida aptidenoSanas un $keldu mulcas ietekme uz hlorofila fluorescenci /
The influence of drip irrigation and woodchip mulch on chlorophyll fluorescence

Augsnes mitruma Hlorofila fluorescence, Fv/Fm /
nodro§inasanas varianti / Chlrophyll fluorescence, Fv/Fm

Soil moisture providing
variants 28.06.10. | 7.06.11. | 2.08.11. | 30.08.11. | 26.09.11.

Pilienveida apiidenosana /

I 0.774* 0.841° 0.815* 0.819° 0.800%
Drip irrigation

Skeldu mulca / 0.783* | 0.840° | 0.813* | 0.821° 0.804°
Woodchip mulch

Kontrole / Control 0.770° 0.834° | 0.802° 0.822° 0.791°

*®_ar vienadiem burtiem apzimétas vidéjas vértibas kolonnas bitiski neat3kiras, /
the means in columns marked with the same letter did not differ significantly.

Hlorofila fluorescences novérojumi 2011. vegetacijas perioda liecina, ka
augsanas apstakli skabajiem kirSiem bijusi Joti labveligi. Vidgja Fv/Fm vertiba
varigja no 0.791 Iidz 0.841 — Joti tuvu optimalajai vertibai 0.83 vai pat
parsniedzot to. Sie novérojumi pieradija, ka skabie kirsi ir atsaucigi uz augstu
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augsnes mitrumu, kaut ari to potcelms smarZigais kirsis (P. mahaleb L.)
savvala ir pielagojies augSanai sausas augsnes.

2011. gada augsnes mitruma nodrosinasanas panemienu ietekmes
butiskums bija atSkirigs dazados novérojumu datumos. Pilienveida
péc razas novakSanas (2. augustd), ka arl dzinumu nobrieSanas laika
(26. septembr1) skabajiem kirSiem fotosisteémas II efektivitate bija augstaka
neka kontroles varianta. 30. augusta (ziedpumpuru diferencéSanas laika) netika
konstat&tas hlorofila fluorescences atSkiribas augsnes mitruma nodro§inasanas
panémienos.

Datumos, kad konstatétas hlorofila fluorescences atSkiribas, augsnes
mitrums neatSkiras kontroles un pilienveida apiidenosanas variantos. Tomér
kontroles varianta augsne bija sausa jinija sakuma un jinija beigas — jilija
sakuma, zemakais augsnes mitrums bija 8. un 28. junija (16 %), bet sakot ar
25. juliju, augsnes mitrums kontroles un apiidenosanas variantos butiski
neatSkiras. Sausums var€ja izraisit ari islaicigu fiziologisko procesu kavésanu —
vasaras miera periodu, kas atspogulojas joprojam zemakaja fotosisteémas II
efektivitateé 2. augusta, un péc kura atsakas intensivaka vielmaina. Hlorofila
fluorescences atskiribas septembra beigas, iesp&jams, liecinaja par nobrieSanas
procesa atSkirtbam dazados augsnes mitruma variantos.

Kaulenkoku lapbires (Coccomyces hiemalis Higg.) izplatiba
vegetacijas perioda nobeiguma. Visbiezak lapbires izplatiba bija novértéta ar
1 balli (kokiem nobirusas mazak neka 25 % lapu) visos gados un mitruma
nodro§inasanas variantos. Tom@r visos augSanas gados bija novérojama
tendence 1€nakai slimibas izplatibai §keldu mulcas un pilienveida aptidenosanas
variantos, salidzinot ar kontroli. Kopuma vértgjot, aktiva vegetacijas perioda
beigas pilienveida aptidenosanas un S$keldu muléas varianta 41 % no
izméginajuma kokiem lapbire bija butiski paatringjusi lapu nobirS§anu un
vegetacijas perioda noslégumu (slimibas rezultata nobirusas 25 — 100 % lapu),
bet kontroles varianta — 54 % no izmégindjuma kokiem. Atskiribu butiskums:
P =0.06.

Vertgjot Skirnes atseviski, pilienveida aptidenosana bitiskak uzlabojusi
kaulenkoku lapbires izturibu Skirnei ’Orlicai’ 2010. un 2011. gada (P = 0.13).
Skirném ‘Sokoladnica’, ‘Latvijas Zemais’ un ‘Zentenes’ visos trijos gados
nedaudz labaka izturiba bijusi vai nu Skeldu mul€as, vai apiidenosSanas
variantos, bet bez butiskam atskiribam. Skirnei ‘Bulatpikovskaja’ augsnes
mitrums mazak ietekm€ja slimoSanu ar lapbiri — divos no trim novérojumu
gadiem kaulenkoku lapbires izplatiba bija vienada augsnes mitruma
regulésanas variantos (P > 0.90). Skirnei ‘Desertnaja Morozovoi’ kaulenkoku
lapbires izplatiba bija vienada augsnes mitruma reguléSanas variantos
2011. gada.
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Vegetativas attistibas atSkiribas starp skabo kirSu Skirném bija
bitiskas. Skirnei ‘Tamaris” koka augums bija mazaks, bet §kirnei ‘Zentenes’ —
lielaks neka pargjam skirném (8. tab.).

Skirném ‘Zentenes’ un ‘Sokoladnica’ atzaroanas lenki bija batiski plataki
neka pargjam skabo kirSu $kirném. Skirném ‘Orlica’, ‘Tamaris’ un ‘Desertnaja
Morozovoi’ skeletzaru atzaroSanas lenki bija Sauraki neka pargjam skirném.

8. tabula / Table 8

Skabo kirsu skirnu vegetativas attistibas vidéjie parametri 2011. gada /
The average parameters of sour cherry cultivar vegetative development in 2011

Stumbra Koka Vainaga Iiuslgzarmu

Skirnes / apkartmeérs, cm / garums, m/ | tilpums, m3/ 'P at_slvars,
The cultivars Trunk Tree Canopy | Smm /Spur

circumference, cm height, m volume, m® pr?:%orr#?n,
‘Tamaris’ 16.4° 2.21% 3.13% 16*
‘Sokoladnica’ 22.2° 3.19™ 9.36° 5°
‘Latvijas Zemais’ 22.5° 2.95° 6.93° 5°
‘Orlica’ 23.7° 2.93° 7.78° 13°
‘Desertnaja 25.7% 3.11% 8.13" 30
Morozovoi
‘Bulatpikovskaja’ 20.9% 3.34° 9.14° 5°
‘Zbentenes’ 30.1°¢ 3.42° 11.61° 15%

— ar vienadiem burtiem apzimé tas vid€jas vértibas kolonnas bitiski neatskiras, /
the means in columns marked with the same letter did not differ significantly.

Skirngm ‘Tamaris’, ‘Zentenes” un ‘Orlica’ bija bitiski vairak puskzarinu
zarojuma neka visam pargjam Skirném.

Skirném ‘Bulatpikovskaja’ un ‘Sokoladnica’ abos pétfjuma gados bija
konstatéts augstaks hlorofila saturs neka pargjam skirném.

Skirném ‘Tamaris’ un ‘Bulatpikovskaja’ bija augstaka kaulenkoku lapbires
izturiba neka pargjam skirném.

PILIENVEIDA APUDENOSANAS UN SKELDU MULCAS IETEKME
UZ SKABO KIRSU GENERATIVO ATTISTIBU

Ziedpumpuru attistiba. Vegetacijas perioda beigas ziedpumpuros bija
attistijusSies atsevisku ziedu aizmetni ar zieda organiem — auglenicu un
puteksnlapam. Auglenicas garums bija mazaks par putekSnlapu garumu —
ziedpumpuru attisttba atbilda L stadijai (Micic, 1994). Netika konstat&tas
atSkiribas starp Skirn€m vai mitruma nodro§inasanas variantiem. Bezsala

20




perioda ziedpumpuru attistibas stadija neizmainijas. Auglenicas palielinaSanas
(M — O stadija) novérota aprila vidd, vegetacijas perioda sakuma visam
Skirném misu izmEgindgjuma bez atSkiribam pilienveida apudenoSanas un
Skeldu mulc¢as variantos.

Skabo kirSu ziedpumpuru ziemcietiba bitiski neat$kiras pilienveida
aptidenoSanas, Skeldu mulcas un kontroles variantos ne 2009. — 2010. gada
ziemas perioda, ne 2010. — 2011. gada ziemas perioda. 2009. — 2010. gada
ziemas perioda nedaudz vairak bojato ziedpumpuru bija Skeldu mulcas varianta
auguSajiem skabajiem kirSiem, bet 2010. — 2011. gada — kontroles varianta
augus$ajiem kirSiem. Augsnes mitruma nodrosinasanas variantos vidgjais bojato
ziedpumpuru Tpatsvars bija 6.9 — 12.3 %.

Ziedesanas laiks. 2009. gada ziedéSana sakas 5. maija, 2010. gada —
13. maija, 2011. gada — 11. maija. Skabo kirSu ziedésanas laika skeldu mulcas
varianta bija augstaks augsnes mitrums neka pargjos variantos visos p&tijuma
gados. Kontroles varianta augsnes mitrums bija mazaks par optimalo skabo
kir§u ziedéSanas laika 2009. un 2011. gada. Tomér pilienveida apiidenoSana un
Skeldu mulca neietekmé&ja skabo kirSu ziedeéSanas sakumu neviena no gadiem.
Ziedesanas laika atSkiribas vismazak biitiskas 2009. gada (P = 0.97), augstaks
butiskums bija 2010. gada (P = 0.41).

Ziedesanas intensitate biitiski neat$kiras augsnes mitruma nodro§inasanas
variantos. Zied€Sanas intensitates indekss (ZI) kontroles varianta vidgji bija
1.4 ziedi cm™, pilienveida aptideno3anas varianta 1.5 ziedi cm™, $keldu muléas
varianta 1.4 ziedi cm™.

Dazam s$kirném konstatéta tendence atSkirigai ziedéSanas intensitatei
augsnes mitruma nodro$inasanas variantos. 2009. gada Skirnei ‘Zentenes’ bija
tendence (P = 0.13) mazak intensivai ziedéSanai mulCas varianta. 2010. gada
Skirnei ‘Sokoladpica’ novérota tendence (P = 0.07) ziedst intensivak
pilienveida apiidenosanas varianta neka kontroles un skeldu mulcas varianta.

Toties 2009. gada augsnes mitruma nodro§inasanas varianti neietekméja

Skirnes ‘Latvijas Zemais’ ziedESanas intensitati — atSkirtbu butiskumam:
P = 0.91. 2011. gada zied€Sanas intensitate bija vienada augsnes mitruma
nodro$§inaSanas variantos vairakam Skirném — ‘Orlica’, ‘Sokoladpica’,

‘Tamaris’, ‘Bulatnikovskaja’.

Auglu aizmeSanas. Pilienveida apiidenoSana un $keldu mul¢a neizraisija
butiskas auglu aizmeSanas atskiribas skabajiem kirSiem (9. tab).

2009. un 2010. gada pilienveida aptidenoSanas un Skeldu mulcas ietekme
uz auglu aizmeSanos nebija atkariga no Skirnes Ipasibam.

2011. gada pilienveida aptidenosanas un skeldu mulcas ietekme uz auglu
aizmeSanos bija butiski atSkiriga dazadam skabo kirSu skirném (P = 0.02).
Skirném “Orlica’ un “Tamaris’ bija novérota tendence (P = 0.08 — 0.09): mazak
auglu aizmetusies Skeldu mulcas varianta neka pilienveida aptudenosanas un
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kontroles variantos. TaCu Skirnei ‘Latvijas Zemais’ novérota tendence
(P = 0.15): vairak auglu aizmetusies Skeldu mulcas un pilienveida
aptidenoSanas variantos neka kontroles varianta.

9. tabula / Table 9
Auglu aizme$anas skabajiem kirSiem augsnes mitruma nodroSinasanas
panémienu ietekme /
Fruit set of sour cherries influenced by soil moisture providing methods

Auglu aizmeSanas, % /

Augsnes mitruma nodro$inasanas varianti / .
g Fruit set, %

Soil moisture providing variants

2009 2010 2011
Skeldu muléa / Woodchip mulch 16.6° 6.8° 8.1°
Pilienveida apiidenosana / Drip irrigation 16.6° 6.3° 10.1°
Kontrole / Control 19.2° 5.4° 9.8°
ngéji / On average 1747 | 627 947

—ar vienadiem burtiem apziméti vidEjie kolonnas bitiski neatSkiras, /

the means in columns marked with the same letter did not differ significantly;
*,**7ar vienadu simbolu skaitu apzimétas vidgjas vertibas rinda butiski neatSkiras /
the means in columns marked with the same count of symbols did not differ
significantly.

Nedaudz augstaka auglu aizmesanas pakape bija vérojama tajos variantos,
kuros velak bija augstaka raziba.

Skabo kirSu raZiba. Pirmaja razosanas gada (2009. g.) augsnes mitruma
nodro§inasanas panémieni biitiski ietekmgja skabo kir$u razibu. Skeldu mulgas
varianta raziba bija biitiski zemaka neka kontroles varianta. Raziba pilienveida
apiidenosanas varianta batiski neatskiras no kontroles varianta. Skirnei ‘Orlica’
konstatétas butiskakas atSkiribas starp augsnes mitruma nodro§inasanas
variantiem neka citam skirném. Tas raziba bija 0.3 kg no koka Skeldu muléas
variantd, 1.3 kg no koka pilienveida aptidenosanas varianta un 1.4 kg no koka
kontroles varianta.

2010. gada, vertgjot skabos kirSus kopuma, novérojama tendence augstakai
razibai pilienveida apiidenosanas un Skeldu mulcas variantos (P = 0.13).

Skirngm ar augstu puskzaripu Ipatsvaru zarojuma — ‘Orlica’, ‘Tamaris’,
‘Zentenes’, un $kirnei ‘Bulatnikovskaja’ tika novérota tendence (P = 0.10)
augstakai razibai pilienveida apuidenoSanas variantd neka mulCas un kontroles
variantos (10. tab.).

Skirném ‘Latvijas Zemais’, ‘Sokoladpica’ un ‘Desertnaja Morozovoi’
lielaka razas dala veidojas uz iepriek$€ja gada izauguSajiem dzinumiem.
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2009. gada vegetacijas sezona vegetativie pieaugumi $keldu mulCas varianta
bija butiski lielaki neka kontroles varianta.

10. tabula / Table 10
Pilienveida apiideno$anas un §keldu mul¢as ietekme uz razibu skabo kir$u §kirném
ar augstu puskzarinu ipatsvaru / The influence of drip irrigation and woodchip
mulch on the productivity of the cultivars having high proportion of spurs

Augsnﬁs mitruma Raziba, kg no koka, $kirném ar augstu puskzarinu ipatsvaru /
nodroginasanas The productivity, kg per tree, of the cultivars having high
varianti / o proportion of spurs

Soil moisture providing

variants 2009 2010 2011 2009 — 2011
Skeldu mulca / a a a a
Woodchip mulch 0.6 1.0 1.9 35
Pilienveida

apidenosana / 1.4° 1.7° 3.5° 6.6°

Drip irrigation

Kbontrole / Control 1.2° 1.1° 2.1° 4.4®

— ar vienadiem burtiem apzimétas vidgjas vertibas kolonnas butiski neatskiras, /
the means in columns marked with the same letter did not differ significantly.

Atbilstosi tam 2010. gada skeldu mulCas variantd raziba bija batiski
augstaka neka kontrole (11. tab.). Skirnei ‘Latvijas Zemais’ Skeldu mulca
razibu ietekméjusi biitiskak neka citam.

11. tabula / Table 11

Pilienveida aptidenosanas un $keldu mulcas ietekme uz razibu skabo kirSu §kirném

ar kailzaru tipa zarojumu / The influence of drip irrigation and woodchip mulch on
the productivity of the cultivars having bar wood branching type

Augsnes mitruma RaZziba, kg no koka, Skirném ar kailzaru tipa zarojumu /
nodro§inasanas varianti / The productivity, kg per tree, of the cultivars having bar
Soil moisture providing wood branching type

variants 2009 2010 | 2011 2009 — 2011
Skeldn mulza / 0.8° 14 | 29 5.1°

Woodchip mulch

P11¥erl_ve_1da gpﬁder,losana / 1.0° 0.92b 2.3% 4.2°
Drip irrigation
Kontrole / Control 1.4° 0.5° 2.1° 4.0°

a>_"ar vienadiem burtiem apzimétas vidgjas vértibas kolonnas batiski neatskiras /

the means in columns marked with the same letter did not differ significantly.
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Skirnei ‘Latvijas Zemais’ §keldu muléas varianta raziba bija 1.1 kg no
koka, kontroles varianta — 0.2 kg no koka, pilienveida apiidenosSanas varianta —
0.6 kg no koka. Atskiribu butiskums P = 0.09.

2011. gada kopuma vérojama tendence (P = 0.12) razibai paaugstinaties
pilienveida aptidenosanas varianta.

Skirngm ‘Orlica’, ‘Tamaris’, ‘Zentenes’ un ‘Bulatnikovskaja’ raziba bija
butiski augstaka pilienveida apidenoSanas varianta neka kontroles un Skeldu
mulcas variantos. Arl S$aja gada pilienveida apiidenosanas ietekme visvairak
izteikta Skirnei ‘Orlica’ — kontroles varianta vidgja raziba tai bija 1.6 kg no
koka, bet pilienveida aptidenosanas varianta — 4.0 kg no koka (P = 0.02).

Skirném ‘Latvijas Zemais’, ‘Sokoladnica’ un ‘Desertnaja Morozovoi’
augsnes mitruma nodro§inasanas pan€mieni nebija bitiski ietekmgjusi razibu
2011. gada. To var izskaidrot ar intensivo vegetativo aug8anu visos variantos
iepriek$€ja vegetacijas sezona. Tomér saglabajas tendence augstakai raZzibai
Skeldu mulcas varianta neka kontroles varianta.

Skabo kirSu raZoS$anas intensitate (RI) pirmaja razoSanas gada (2009. g.)
pilienveida apiidenoSanas un Skeldu mulcas variantos bija biitiski zemaka neka
kontroles varianta (12. tab.). Sada ietekme bija novérota visam skirném.

2010. gada pilienveida apiidenoSanas un S$keldu mulCas varianta
auguSajiem skabajiem kirSiem razoSana bija nedaudz intensivaka, neka
kontroles variantd. Ar1 vertgjot Skirnes atseviski, lielakajai dalai no tam
(‘Orlica’, Zentenes’, ‘Tamaris’, ‘Desertnaja Morozovoi’ un ‘Bulatnikovskaja’)
bija tendence augstakai razoSanas intensitate pilienveida aplidenosanas
varianta. Skeldu muléa izraisija batiski intensivaku razosanu $kirnei ‘Latvijas
Zemais’ (0.13 kg m™) salidzinajuma ar kontroles variantu (0.04 kg m™).

12. tabula / Table 12
Skabo kir§u raZosanas intensitate augsnes mitruma reguléSanas papémienu
ietekme / Yield efficiency of sour cherries influenced by soil moisture providing
methods

RaZoganas intensitate, kg m™/

Augsnes mitruma nodro§inasanas varianti / Yield efficiency, kg m3

Soil moisture providing variants

2009 2010 2011
Skeldu mulda / Woodchip mulch 0.5° 0.2° 0.4°
Pilienveida apiideno$ana / Drip irrigation 0.4° 0.2° 0.4°
Kontrole / Control 0.8° 0.1° 0.4°

*®_ar vienadiem burtiem apziméti vidgjas vértibas kolonnas batiski neatikiras /

the means in columns marked with the same letter did not differ significantly.
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2011. gada razoSanas intensitate neats$kiras muléas, apiidenoSanas un
kontroles variantos. Vert€jot Skirnes atseviski, butiskak reaggja Skirne
‘Orlica’ — novérota tendence raZzot intensivak pilienveida apiidenoSanas
varianta (P = 0.12).

Skabo KkirSu Skirpu generativas attistibas atSkiribas bija butiskas,
iznemot ziedpumpuru diferencé$anas pakapi vegetacijas perioda beigas
(13. tab.). Skirnei ‘Bulatnikovskaja’ novérota butiski augstaka, bet $kirnei
‘Tamaris’ — biitiski zemaka ziedpumpuru ziemcietiba neka pargjam skirneém.
Skabo kirSu ‘Tamaris’ zied€Sanas laiks bija vidgji par 6 dienam vélaks, bet
Skirnei ‘Orlica’ vidgji par 2 — 3 dienam véelaks, neka pargjam Skirném
(P < 0.05). Skirném ‘Tamaris, ‘Bulatnikovskaja’ un ‘Sokoladnica’ bija
raksturiga salidzinosi intensivaka ziedéSana, bet Skirném ‘Latvijas Zemais’ un
‘Orlica’ — zemaka ziedéSanas intensitate (P < 0.05).

Skirném ‘Zentenes’ un ‘Desertnaja Morozovoi’ bija bitiski zemaka auglu
aizmeSanas pakape, bet Skirném ‘Tamaris’ un ‘Bulatnikovskaja’ — butiski
augstaka auglu aizmesanas pakape neka pargjam skirném.

13. tabula / Table 13
Skabo kirsu skirnu generativas attistibas parametri /
The parameters of generative development of sour cherry cultivars

Bojato

ziedpumpuru Kumulativa

patsvars, % / 71, raziba, RI,
Skirnes / The ziediem"' | AA, %/ | kgnokoka/ | kgm™/
The cultivars proportion of | FD, flowers FS,% Cumulative YE,

damaged cm’? yield, kg m?
flower buds, kg per tree
%

‘Bulatnikovskaja’ 4* 1.9% 13.7° 8.6" 0.6
‘Tamaris’ 49¢ 1.9% 14.8° 4.2° 1.1°
‘Sokoladpica’ 18° 1.8° 10.4° 5.0 0.3°
‘Orlica’ 9° 1.0° 10.4° 3.9° 0.3°
Desertnaja 6% 1.4° 6.3¢ 4.9° 0.3°
Morozovoi
‘Zentenes’ 8 1.3° 3.7 3.1° 0.1°
‘%atvijas Zemais’ 21° 0.8° 10.0° 3.1° 0.2°

— ar vienadiem burtiem apziméti vidgjas vertibas kolonnas bitiski neatskiras /
the means in columns marked with the same letter did not differ significantly.

Skabo kirSu razibu bitiski ietekmé&ja Skirpu ipasibas pirmajos divos

razosanas gados (2009. un 2010.). TreSaja razoSanas gada saglabajas izteikta
tendence $kirpu ietekmei (P = 0.07). Skirnei ‘Bulatpikovskaja’ raziba bija
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augstaka neka pargjam skirn€m. Pirmo tris gadu kumulativa raziba Skirnei
‘Bulatpikovskaja’ bija vidgji 8.6 kg no koka. Pargjam skirném vidgja
kumulativa raziba bija no 3.1 kg no koka (8kirném ‘Latvijas Zemais’ un
‘Zentenes’) 1idz 5.2 kg no koka (3kirne *Sokoladnica’). Skirném ‘Tamaris’ un
‘Bulatpikovskaja’ bija biitiski augstaka razoSanas intensitate neka pargjam
Skirném.

PILIENVEIDA APUDENOSANAS UN SKELDU MULCAS IETEKME
UZ SKABO KIRSU AUGLU KVALITATI

Augla masa un augla mikstuma masa. Pilienveida aptidenosanas, Skeldu
mul¢as un kontroles variantos auguSajiem skabajiem kirSiem augla masa
bitiski neatskiras. Kontroles varianta augla masa vidgji bija 4.7 g, pilienveida
aptidenoSanas varianta — 4.6 g, Skeldu mulcas varianta — 4.8 g. 2010. un
2011. gada tas izskaidrojams ar pietieckamo nokrisnu daudzumu auglu briesanas
laika. 2009. gada augsnes mitrums kontroles varianta auglu brieSanas laika

neat$kiras dazados augsnes mitruma nodroSinasanas variantos augusajiem
kirSiem. Tatad skabie kirSi varga pielagoties $adam augsnes mitruma
svarstibam, nesamazinoties augla masai. Augsnes mitruma nodrosinasanas
panémienu ietekme uz skabo kirSu augla masu nebija at$kiriga dazadam
Skirném. 2010. gada ar lielako nokrisnu daudzumu un augstakajam gaisa
temperatiiram augla masa bija butiski lielaka (vid&ji 5.0 g) neka pargjos gados
(vidgji 4.5 -4.6 g).

Kaulinpa masa. Pilienveida aptidenosana un Skeldu mul¢a batiski
neietekméja skabo kirSu auglu kaulinu masu. Augsnes mitruma nodro§inasanas
panemienu ietekme uz skabo kirSu augla masu nebija atSkiriga dazadam
Skirném. Skabajiem kirSiem vidgji kaulina masa bija 0.5 g. 2010. gada, lidzigi
augla masai, arT kaulina masa bija lielaka — vidg&ji 0.6 g.

Skistosas sausnas saturs (SSS) auglos. Pilienveida apiideno$ana
neizraisija butiskas $kistos$as sausnas satura izmainas skabo kirSu auglos
(14. tab.). Actmredzot augsnes mitruma atskiribas nesasniedza tadu limeni, lai
ietekm@tu Skisto$as sausnas uzkrasanos lielakajai dalai no skirném.

Skeldu mulgas variantd izaudzétajiem augliem kopuma bija zemaks
$kistodas sausnas saturs neka kontroles variantd. ST ietekme bija biitiska
2009.un 2010. gada (P < 0.05), 2011. gada saglabajas lidziga tendence
(P = 0.25). Augsnes mitrums Skeldu mulcas varianta auglu nogatavosanas laika
bija augstaks neka pilienveida apiidenoSanas un kontroles variantos. Iesp&jams,
tas palielinaja tidens saturu kirSos, pazeminot skistosas sausnas Tpatsvaru.
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Augsnes mitruma nodroSinaSanas papémieni butiskak ietekméja sausnas
saturu $kirném ‘Zentenes’ un ‘Desertnaja Morozovoi’. Skirnei ‘Zentenes’
Skisto$as sausnas saturs kontroles varianta bitiski augstaks bija 2009. gada,
pargjos gados saglabajas Iidziga tendence.

14. tabula / Table 14
Pilienveida apiideno$anas un $keldu mul¢as ietekme uz §kisto$as sausnas saturu /
The influence of drip irrigation and woodchip mulch on soluble solid content

Skistosas sausnas saturs, °Brix /
Augsnes mitruma nodro$inasanas varianti / | The content of soluble solids, °Brix
Soil moisture providing variants vidgji/
2009 | 2010 | 2011

on average
Skeldu muléa / Woodchip mulch 14.7* | 14.0* | 15.0° 14.6"
Pilienveida apiideno3ana / Drip irrigation | 15.3° | 14.7° | 15.3" 15.1°
Kontrole / Control 155" [ 143" | 15.6° 15.1°
Vidgji / On average 1517 [ 1437 [ 153 14.9

*®_ar vienadiem burtiem apzimétas vidgjas vértibas kolonnas batiski neatskiras /

the means in the columns marked with the same letter did not differ significantly,

*™_ ar vienadu simbolu skaitu apzimétas vidgjas vértibas rinda batiski neatikiras /
the means in the columns marked with the same count of symbols did not differ
significantly.

Skirnei ‘Desertnaja  Morozovoi’ kontroles varianta bitiski augstaks
Skistosas sausnas saturs bija 2009. un 2011. gada, bet 2010. gada saglabajas
lidziga tendence. Tomér &kirnei ‘Sokoladnica’ 2011. gada bitiski augstaks
Skisto$as sausnas saturs bija pilienveida apiidenoSanas varianta izaudz€tajiem
kir§iem salidzinajuma ar pargjiem variantiem, un ari iepriek$€jos gados tai
novérota lidziga tendence.

Kopégjais skabju saturs (SS) kirSu auglos biitiski neizmainijas pilienveida
aptidenosSanas vai Skeldu muléas ietekmé. Vid&jais skabju saturs skabo kirSu
auglos Skeldu mulCas varianta bija 1.59 %, pilienveida apiidenoSanas un
kontroles variantos 1.65 %.

Atseviskam Skirn€m konstatéta izteiktaka tendence zemakam skabju
saturam $keldu mulas ietekmé. Skirnei ‘Zentenes’ vidgjais kopgjas skabes
saturs Skeldu mulcas un pilienveida apudenosSanas variantos augusajiem kirSiem
bija 1.58 % un 1.64 %, bet kontroles varianta augusajiem — 1.80 %; atskiribu
biitiskumam: P = 0.08. Skirnei ‘Bulatpikovskaja’ kop&jais skabju saturs skeldu
mulCas varianta kirSiem bija vid&ji 1.43 %, bet kontroles un pilienveida
aptidenoSanas variantos — vid&ji 1.59 % un 1.60 % attiecigi, atSkirtbu
butiskumam: P = 0.10.
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2011. gada kopgjais skabju saturs skabo kirSu auglos bija augstaks neka
abos iepriekigjos gados. Saja gada augli izauga un nogatavojas isaka laika,
neka iepriek$gjos gados. Laiks no zied€Sanas sakuma lidz auglu novakSanai
2011. gada agrinakajam Skirn€m (‘Desertnaja Morozovoi’ un ‘Latvijas
Zemais’) bija par 7 dienam Tsaks, bet vélinakajam (‘Sokoladnica’, ‘Orlica’) —
par 14 dienam Tsaks neka 2010. un 2011. gada. Iespgjams, atskiribas skabju
satura bija saistitas ar auglu nogatavosanas procesa ilguma atskirtbam.

Kopgjais antocianu saturs auglos (AS). Augsnes mitruma
nodro§inasanas panémieni kopuma neizraisija antocianu satura izmainas skabo
kirSu auglos neviena no pétijumu gadiem. Vidgjais antocianu saturs skabo kirsu
auglos kontroles varianta bija 51 mg 100 g™, pilienveida apiidenosanas varianta
52 mg 100 g' un skeldu muldas variantd 48 mg 100 g"'. Tomér atseviskos
gadijumos Skeldu mulCas varianta tika novérots zemaks antocianu saturs
auglos. Ta Skirném ‘Zentenes’ un ‘Desertnaja Morozovoi’ 2010. gada Skeldu
mulas varianta auglos bija bitiski mazak antocianu neka kontroles un
pilienveida apiidenoSanas variantos. Lidziga tendence Skirnei ‘Desertnaja
Morozovoi’ un ‘Orlica’ bijusi arT 2011. gada.

Kopgjais fenolu saturs auglos (FS) bitiski neizmainijas ne augsnes
mitruma reguléSanas panémiena, ne audzeéSanas gada ietekmé. Kopgjais fenolu
saturs vid&ji bija 274 mg 100 g kontroles varianta 258 mg 100 g™ pilienveida
apideno$anas varianta un 272 mg 100 g $keldu muléas varianta.

Skabo kirSu skirnu auglu kvalitates parametru atSkiribas. Skabo kirsu
Skirném butiski at$kiras augla masa, augla mikstuma masa un kaulina masa.
Skirne ‘Tamaris’ bija lielaki augli (vidgji 5.6 g) neka pargam skirném
(P < 0.05). Skirném ‘Sokoladnica’ un ‘Latvijas Zemais’ augla masa bija bitiski
mazaka neka pargjam Skirném: 4.0 g un 3.3 g attiecigi. Biokimiskais satavs
butiski atskiras dazadu Skirpu augliem (15. tab.).

15. tabula / Table 15
Biokimiska satava raditaji Skirpu skabo kirSu augliem / The parameters of
biochemical composition of sour cherry cultivars

Skirnes / SSS/CSS, | SS/AC, | AS/AnC, FS, / FC,
The cultivars Brix ° % mg 100 g* mg 100 g*
‘Tamaris’ 13.1° 1.3° 85° 340°
‘Sokoladnica’ 16.3° 1.7° 59° 302°
‘Bulatpikovskaja’ 15.5° 1.59 51 296°
‘Orlica’ 13.9 1.6™ 63° 286°
‘Latvijas Zemais’ 14.5° 1.9° 42° 186°
‘Zentenes’ 13.4% 1.6% 38° 1447
‘]bDesertnaja Morozovoi’ 16.9° 1.2° 12¢ 1307

a,

— ar vienadiem burtiem apziméti vidgjas vertibas kolonnas bitiski neatSkiras/
the means in columns marked with the same letter did not differ significantly.
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Augstakais $kistoSas sausnas saturs bija Skirnes ‘Desertnaja Morozovoi’
auglos, augstakais kopgjais skabju saturs — Skirnes ‘Latvijas Zemais’ auglos,
augstakais kopg&jais antocianu un kopgjais fenolu saturs — Skirnes ‘Tamaris’
auglos.

SECINAJUMI

1. Pilienveida apudenos$ana veicindja skabo kir§u vegetativo augSanu.
Skabo kirsu skirném ‘Zentenes’ un ‘Orlica’ pilienveida aptudenoSana augsanu
veicinaja butiskak, salidzinot ar citam par€jam izm&gindjuma icklautajam
Skirném. Skeletzaru atzaro$anos un puskzarinu TIpatsvaru pilienveida
aptidenosana neietekmgja.

2. Skeldu muléai bija tendence kavét skabo kir§u vegetativo augianu
pirmaja audz€Sanas gada, bet ta veicinaja augSanu turpmakajos audzESanas
gados. Skeldu muléas ietekmé skeletzari atzarojas plataka lenki, bet puskzarinu
Tpatsvars netika ietekméts.

3. Pilienveida apiidenosana un Skeldu mulca neietekmé&ja skabo kirSu
ziedpumpuru ieriesanos un ziemcietibu, ziedé$anu un auglu aizmesSanos.

4. Pilienveida aptidenoSana paaugstinaja razibu skabo kirSu skirném ar
augstu puskzarinu ipatsvaru zarojuma — ‘Orlica’, ‘Tamaris’, ‘Zentenes’, ka ari
Skirnei ‘Bulatnikovskaja’ otraja un tre$aja razosanas gada.

5. Skeldu muléas ietekmé pazeminajas skabo kir§u raziba pirmaja
razodanas gada, salidzinot ar kontroles variantu. Skeldu muléa paaugstinija
razibu §kirném ar kailzaru tipa zarojumu ‘Latvijas Zemais®, ‘Sokoladnica’ un
‘Desertnaja Morozovoi’ otraja un tre$aja razosanas gada.

6. Skabo kirSu auglu kvalitate neizmainijas pilienveida apudenoSanas
ietekmé, salidzinot ar kontroles variantu.

7. Skeldu mulcas ietekm& samazinajas skistosas sausnas saturs skabo kirSu

auglos, taCu neizmainijas citi auglu kvalitates raditaji, salidzinot ar kontroles
variantu.
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INTRODUCTION

Sour cherries are important fruit crop worldwide especially in
East-Europe. The main sour cherry exporting countries are Hungary, Serbia,
Poland, the Czech Republic and Spain. A lot of sour cherries are sold in
Lithuania and Russia. The average yield of sour cherries is 5 — 9 tha” in
Europe but 3 — 5 t ha in Latvia. Sour cherry plantations increased in Latvia
after 1998, when government subsidies were assigned to cherry growers.
Higher profitability from sour cherry plantations could be achieved if the yield
was increased and production regularity improved. For that reason sour cherry
trees need sufficiently vigorous vegetative growth, appropriate branching for
intensive yielding, and resistance to the influence of stress factors as well as
intensive development of qualitative fruits. High amount of spurs on main
branches is one of the preconditions for intensive yielding of many sour cherry
cultivars.

Sour cherries originated from natural crosses of sweet cherries (Prunus
avium L.) and ground cherries (Prunus fruticosa Pall.). Various sour cherry
cultivars can have very different growth and branching, possible, also drought
resistance since the features of both parent species could be present. Chemical
and physical responses of the plants to the drought are used for evaluation of
their drought resistance. Plant responses to the drought are determined through
activity both of roots and leaves as well as other plant organs. Therefore
drought resistance of plant is influenced by both its rootstock and grafted
cultivar. In order to determine the necessary amount of irrigation the data
showing the plant condition and soil moisture content are used.

Positive response of sour cherries to additional water supply is found in
several researches. But sour cherries in Latvia mostly are grafted on drought
resistant rootstock (P. mahaleb L.) and the necessity for soil moisture varies
among fruit crop cultivars essentially.

It is found that drought during fruit ripening can critically influence fruit
weight and yield of sour cherries. However, it is not clear how the additional
water supply will influence the yield during active shoot growth, since cherries
produce on the shoots of previous year, but vegetative and reproductive organs
can be competitors regarding the supply with nutrients. Different influence of
drought or thorough water supply on yield could vary among sour cherry
cultivars, since some cultivars have tendency to grow vigorously, but others —
to produce abundantly.

Influence of soil mulching on plant growth is ambiguous. It has not only
growth favouring but also delaying effect. Some researches ascertain that
mulching promotes fruit crop growing and production, but limitations of
growth and yielding or lack of significant differences have been observed in
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other cases. No scientific information is available regarding the response of
sour cherry cultivars grown in Latvia on mulching with woodchips or other
mulch.

Sour cherry flower buds are not always winter hardy in Latvian climate.
Perfect supply of nutrients (minerals and photoassimilates) increases plant
winterhardiness and one of preconditions for that is sufficient soil moisture.

Sour cherry fruit have high nutritional value and they can be used in
different ways. Important biochemical parameters are the content of soluble
solids and acids which are related to balanced taste. Sour cherries have high
content of total phenols and anthocyans having favourable effect on human
health. Biochemical composition of cherries depends not only on the cultivar,
but also on air temperature, amount of precipitation and number of sunny days
which differs among growing years. Possibly the diferences in soil moisture
can also influence biochemical composition of cherries.

When analyzing the influence of drought stress and water supply on fruit
crops, their resistance to these conditions, the interaction of vegetative growth
and yielding, the differences between plant species and cultivars, it is not
possible to forecast the response of sour cherries grown in Latvia to additional
supply of water.

The aim of the research was to determine the effect of drip irrigation and
woodchip mulch on the growth, yield and fruit quality of seven cultivars of
young sour cherry (Prunus cerasus L.) trees grown in Latvia.

The hypothesis of the research The use of drip irrigation or woodchip
mulch in growing sour cherries will lead to higher yield and bigger fruit with
different biochemical composition. The influence of drip irrigation and
woodchip mulch will differ from one cultivar to another.

To achieve the aim following tasks are put forward:

1) to determine the effect of woodchip mulch and drip irrigation on
vegetative growth of young sour cherry trees;

2) to identify the effect of woodchip mulch and drip irrigation on
generative development and yield of young sour cherry trees;

3) to identify the effect of woodchip mulch and drip irrigation on fruit
quality of young sour cherry trees.

The novelty of the research:

1) the effect of woodchip mulch and drip irrigation on the development of
young sour cherry trees has been studied for the first time;

2) the effect of woodchip mulch and drip irrigation on the yield and fruit
quality of cultivars included in the trial was studied for the first time.

The results of the research are summarized in eleven scientific papers in
Latvian, English and Russian. The results of the scientific research were
reported in thirteen international and local scientific conferences.
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MATERIALS AND METHODS OF THE TRIAL

Trial place and time The trial was carried out at the Latvia State Institute
of Fruit-Growing in Dobele in 2007. The soil moisture measurements are
shown starting from the first yielding year in 2009. The observations and
measurements of vegetative growth were done from 2007 to 2011 (including:
the observations of cherry leaf spot at the end of vegetation period, i.e. from
2009 to 2011, the measurements of chlorophyll content and photosystem II
effeciency in 2010 and in 2011). The observations for characterisation of
generative development, yield and fruit quality were carried out from 2009 (the
year of the first yield) to 2011.

The soil conditions during the trial The trial was conducted on clay
Podzoluvisol soil, which was well drained. The groundwater was very deep —
deeper than 150 cm. The relief was flat glaciolimnic plain.

In 2007, the upper soil layer (0 — 30 cm) was slightly acid — pHgc 6.0; the
content of plant readily avaliable phosphorus (P,Os) was low — 114 mg kg™, the
content of plant readily avaliable potassium (K,0) was low — 143 mg kg™ The
content of organic matter in the upper layer of soil was 2.1 %. In 30 — 60 cm
deep soil layer the content of plant readily avaliable phosphorus (P,0s) was
72 mg kg', the content of plant readily avaliable potassium (K,O) was
100 mg kg ', the content of organic matter was 1.1 %.

The meteorological conditions during the trial The period of the
vegetation in 2008 was considerably drier, but in 2010 it was considerably
wetter than vegetation periods in last ten years. The vegetation periods in 2010
and 2011 were considerably warmer than the vegetation periods from 1997 to
2006 (Table 1).

The precipitations were evenly distributed in 2007. In 2008, dry weather
conditions were observed from the third decade of April to the third decade of
June and comparetively low amount of precipitations was in the following
months too. In 2009, dry weather conditions were observed in May. In 2010,
the amount of precipitation was abundant and the distribution of them was
even. In 2011, the periods of dry weather were in the third decade of April, in
the first decade of June and from the third decade of September to the end of
October.

Agrotechnology At the end of April 2007, sour cherries were planted at
planting distances 4 x 4 m. One year old plants without twigs were used as
planting material. The fertilizers were given yearly ie. 12 g m™> of N,
12 g m™ of P,0s, and 12 g m™ of K, O in the tree strips acordingly to the area of
canopy projection. Weeds were controlled both by removing them and spraying
with  herbicide = Basta® (soluble concentrate, active ingredient
glufosinate-ammonium 200 g L™) in 1 m wide strips along the trees. Perennial
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grass was sown in the space between the strips and mown 3 — 5 times during
the vegetation season.

The object of the trial was sour cherries. Widely grown and perspective
cultivars in Latvia were choosen for the research: partially self-incompatible
cultivars ‘Latvijas Zemais’, ‘Zentenes’, ‘Desertnaya Morozovoi’, ‘Orlica’ and
‘Shokoladnica’ as well as self-fertile cultivars ‘Bulatnikovskaya’ and
‘Tamaris’. The Mahaleb cherry seedlings were used as rootstocks
(P. mahaleb L.).

The arrangement of the trial: different variants providing soil moisture
were placed in the plots such as drip irrigation, woodchip mulch and control.
Woodchips of deciduous trees were used for mulching. In spring 2007 after the
sour cherries were planted 1 m wide strips along the trees were covered with
woodchips in a 10 cm deep layer. The mulch was renewed in spring of 2011.
This variant was replicated three times.

For drip irrigation the drip-tubes were used, which had the flow of 2 litres
per hour at a pressure of 1 atmosphere. The distance between drip emitters were
38 cm. One drip-tube was used for irrigation of one row of trees. There were
four repetitions for the drip irrigation variant. Black fallow was maintained in
the tree strips in the control variant. There were three repetitions for the control
variant. Seven sour cherry plants (one from each cultivar) were planted in every
plot.

The volumetric soil moisture was determined with percometer Theta
Probe ML2x each 7 — 14 days in the period of active vegetation. Sour cherries
were irrigated if volumetric soil moisture was lower than 20 — 22 %. In 2007,
for the irrigation of one tree occupying 1 m wide and 4 m long strip the amount
of water used was 647 L, in 2008 it was 996 L, in 2009 — 876 L and in 2011 —
600 L. Drip irrigation was not necessary in 2010.

The observations of vegetative development: trunk circumference (cm),
trunk growth intensity, tree height (m), canopy growth, branching angles of
main branches, proportion of spurs (¢cm m™ branch length), proportion of cut
branches (%), relative content of chlorophyll, efficiency of photosystem II and
distribution of cherry leaf spot at the end of vegetation season.

The proportion of the spurs was determined for two typical main branches
of each tree.

The intensity of trunk growth was calculated as proportion of trunk
circumference at the end of current vegetation season to trunk circumference at
the end of the previous vegetation season.

To characterize the growth of canopy the total length of one year old
shoots (cm) was determined in 2007 and 2008. From 2009 to 2011 the height
and width of canopy was measured and the volume of canopy was
calculated (m’) (Westwood, 1995).

33



Chlorophyll content was measured with chlorophyllometer Minolta SPAD
502 in 2010 and with chlorophyllometer Opti-Sciences CCM 200 in 2011. In
2010, chlorophyll content was measured during the growth of shoots on 2 May,
fruit development on 29 June, flower bud differentiation on 9 August and at the
end of active vegetation on 20 September. In 2011, chlorophyll content was
measured during fruit development and shoot growth on 2 June, flower bud
differentiation on 26 July and 2 September and at the end of active vegetation
on 29 September.

The efficiency of photosystem II was characterized with measurements of
chlorophyll fluorescence. On 28 June 2010, during the development of fruit
chlorophyll fluorescence was determined for cultivars ‘Bulatnikovskaya’,
‘Desertnaya Morozovoi’, ‘Latvijas Zemais’, ‘Shokoladnica’, ‘Zentenes’. In
2011, chlorophyll fluorescence was determined for cultivar ‘Bulatnikovskaya’,
which had the highest efficiency of photosystem II and highest yield in 2010,
and for the most common cultivar in Latvia ‘Latvijas Zemais’ which had
comperatively low efficiency of photosystem II and yield in 2010. Chlorophyll
fluorescence was measured with device Handy PEA during fruit development
and shoot growth on 7 June, flower bud differentiation on 2 August and
30 August and at the end of active vegetation on 26 September.

In order to determine chlorophyll content and fluorescence five typical
shoots in periphery of canopy of each tree were chosen. The measurements
were made for one leaf in the middle part of each chosen shoot.

The distribution of cherry leaf spot (Coccomyces hiemalis Higg.) at the end
of vegetation period was evaluated using the scale from 0 (leaves are green and
have not fallen) to 5 points (all leaves have fallen). The photo assimilation
declines significantly if leaf area is reduced for 20 — 30 % (Layne and Flore,
1992). Therefore, the results show the proportion of those trees whose
distribution of cherry leaf spot was 2 or more points.

The observations of generative development: the stage of differentiation
of flower buds (Micic, 1994) at the end of vegetative period and at the
beginning of winter period, the winter hardiness of flower buds (the proportion
of damaged flower buds, %), the time of flowering (Meier, 1997), flower
density (flowers per cm of the length of main branch), fruit set (%),
productivity (kg per tree), yield efficiency (kg m™ of canopy volume).

The stage of flower bud differentiation was determined for one shoot or
one or two spurs from each tree using a magnifying glass that magnify 7 — 15
times.

In order to determine the winter hardiness of flower buds their samples
were collected several times during the winter season after critical periods, fall
of air temperature or sudden air temperature changes. In winter of 2009 — 2010
the samples were collected on 28 December, 8 February, 29 March and
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15 April. In winter of 2010 — 2011 the samples were collected on 8 December,
3 January, 10 February, 22 March and 10 April. One shoot or several spurs
from each tree were collected every time.

Flowering intensity and fruit set was determined for two typical shoots
from each tree.

The observations of fruit quality: fruit weight, pit weight and flesh mass
of fruit were determined in three replications for each tree. In one replication
30 fruits were weighed.

Biochemical analysis was carried out in the laboratory of biochemistry of
Latvia State Institute of Fruit-Growing on the same day when fruit were picked
up. The content of soluble solids of fruit flesh was determined by standard
method LVS EN 12143 and the content of total acids by using standard method
LVS EN 12147. The content of total phenols was determined by the method
described by V. Singleton (Singleton et al., 1999) using spectrophotometer
UV -1650 PC and at the wave length of 765 nm. The content of total
anthocyans was determined by the method described by U. Moor (Moor et al.,
2005) using spectrophotometer UV — 1650 PC and at wave length of 535 nm.

Data statistical analysis The data of vegetative development (except
branching angles), flowering intensity, yield and fruit quality were processed
by two-factorial analysis of variance and Duncan’s test for post hoc analysis.
The coefficient of variation was calculated with a view to characterize the
intensity of trunk growth. T-test was used to compare the meteo data in the
years of the research.

The data of branching angles, flowering time and cherry leaf spot
distribution were analysed by Mann-Whithey U test. The Pearson correlation
was calculated to characterize the relation of vegetative growth and yield.

RESULTS

EFFECT OF DRIP IRRIGATION AND WOODCHIP MULCH ON
VEGETATIVE DEVELOPMENT OF SOUR CHERRIES

Trunk growth of sour cherries was significantly influenced by soil
moisture providing methods. The average trunk circumference of sour cherries
was about 4.9 cm after planting and it reached 22.4 cm after first five growing
years in control variant.

In drip irrigation variant the average trunk circumference of sour cherries
was 4.9 cm after planting; in the first five growing years it reached 24.6 cm.
After the first year of growth, trunk circumference in drip irrigation variant was
slightly bigger than in the control variant (Table 2). Drip irrigation increased
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trunk circumference significantly in the following years of growth (from 2008
to 2011) (P <0.05).

In woodchip mulch variant the average trunk circumference of sour
cherries was 4.7 cm after planting; it reached 24.3 cm after first five years of
growth. Trunk growth was slightly delayed in the first year of growth: trunk
circumference was significantly smaller than in drip irrigation variant and
tended to be smaller than in control variant. After the second year of growth the
difference of the average trunk circumference in the woodchip mulch and
control variants decreased, which was 0.7 cm in 2007 and 0.4 ¢cm in 2008.

Since third growing year, woodchip mulch advanced trunk growth for sour
cherries. In third year of growth (in 2009) trunk circumference still did not
differ significantly in woodchip mulch and control variants, but the increase of
trunk circumference was significantly bigger (5.2 cm, on average) than in
control (4.0 cm, on average). In 2010 trunk circumference was significantly
bigger for the cherries grown in woodchip mulch variant comparing to the
control variant, and in 2011 the same tendency was observed. The influence of
woodchip mulch and drip irrigation did not depend on the features of the
cultivars.

Intensity of trunk growth. The tendency of advanced trunk growth
intensity was observed in the variant with drip irrigation during the first three
years of growth (2007 — 2009) (Table 3). This tendency was most pronounced
in 2008 (P = 0.08) when the season of vegetation was drier than in other
research years, trunk circumference increased 1.7 times in drip irrigation
variant, but 1.6 times in control variant. In 2010 and 2011, when the amount of
precipitations was abundant during vegetation seasons, the intensity of trunk
growth did not differ between the drip irrigation and control variants: trunk
circumference had increased 1.2 times.

In the woodchip mulch variant the growth of trunk was less intensive than
in the control variant in the first year of growth. Trunk circumference increased
1.3 times for the cherries grown in the woodchip mulch but 1.4 times for the
cherries in control variant in 2007.

In the woodchip mulch variant the intensity of trunk growth was
significantly advanced in the following three years (2008 — 2010) if compared
to the control variant. In 2009 and 2010 trunk growth was more intensive in the
woodchip mulch variant than in the drip irrigation variant too. In 2008, when
trunk growth was the most intensive, trunk circumference increased 1.7 times
for the cherries grown in woodchip mulch variant. After that the intensity of
sour cherry trunk growth gradually fell. In 2011, trunk circumference increased
1.2 times, and it did not differ among the drip irrigation, woodchip mulch and
control variants.
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The results of trunk growth intensity showed the importance of favourable
growing conditions in the first and second years of growth. Wet and warm
weather conditions in 2010 and 2011 did not cause so intensive growth in the
control variant as in the first and second growing year when soil was drier. The
similarity of trunk growth intensity among the control, woodchip mulch and
drip irrigation variants in 2010 and 2011 indicated the possibility of sour
cherries to grow intensively in comparatively wet soil conditions. In 2010 the
average soil moisture was 27.2 % in the woodchip mulch variant,
24.3 — 24.4 % in the drip irrigation and control variants; in 2011 the average
soil moisture was 26.0 % in the woodchip mulch variant, 23.2 % in the drip
irrigation variant and 21.4 % in the control variant (considered as optimal).

The effect of soil moisture providing methods did not depend on cultivar
features in 2007 and from 2009 to 2011. In 2008, the tendency of the
interaction of soil moisture providing method and the cultivar was observed
(P = 0.11). For most of the cultivars the intensity of trunk growth was higher in
the woodchip mulch and drip irrigation variants. However, the intensity of
trunk growth did not differ among the variants for the cultivars ‘Desertnaya
Morozovoi’ and ‘Bulatnikovskaya’ in 2008 (the significance of differences:
P =0.95-0.96).

The cultivar ‘Desertnaya Morozovoi’ showed comparatively narrow
dispersion of data of trunk growth intensity between different moisture variants
and years of growth also in the following years of the research. It indicated the
possibility of the cultivar ‘Desertnaya Morozovoi’ to adapt its growth to
various soil moisture conditions.

Tree height. In the drip irrigation variant, when compared to the control,
the tendency of increased tree height if was observed in all years of the
research. The average difference of tree height varied from 2 cm after the first
vegetation season to 20 cm after the third vegetation (2009), which was also the
first yielding season.

Generally, woodchip mulch did not significantly affect the height of sour
cherry trees in the first five growing seasons. In the first growing year
woodchip mulch inhibited the growth — sour cherries were a little shorter than
in control and drip irrigation variants. In the next years the growth became
more intensively in woodchip mulch variant, and the tendency of increased tree
height was observed from 2009 to 2011. This tendency was more pronounced
in 2011 (P = 0.16) than in previous years. After the season of vegetation of
fifth growing year (2011) the average tree height for sour cherries was 2.90 m
in control variant, 3.10 m in woodchip mulch variant and 3.07 m in drip
irrigation variant.

The influence of drip irrigation and woodchip mulch on the height of trees
was similar to all sour cherry cultivars, generally. However, the effect of soil
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moisture providing variants was less pronounced for the cultivars ‘“Tamaris’
(the significance of the differences: P = 0.95 in 2011) and ‘Bulatnikovskaya’
(the significance of the differences: P = 0.80 in 2011). The most essential
impact of drip irrigation and woodchip mulch was observed for the cultivars
‘Shokoladnica’ (the significance of the differences: P = 0.07) and ‘Zentenes’
(the significance of the differences: P = 0.06)

Canopy growth. Generally, the growth of sour cherry canopy was
advanced in the soil moisture providing variants, though their influence and
significance differed depending on the year of growth. In the fifth growing year
(2011) the average sour cherry canopy volume was 7.07 m’ in the control
variant, 8.11 m® in the drip irrigation variant and 8.76 m’ in the woodchip
mulch variant.

In the drip irrigation variant the tendency of promoted canopy growth was
observed in the first two years of growth (Table 4). In the third year of growth
canopy volume was significantly larger in the drip irrigation variant (3.32 m’,
on average) than in the control variant (2.20 m’, on average). The same
tendency persisted in 2010 and 2011.

In the woodchip mulch variant sour cherries tended to delay canopy
growth in the first season of vegetation (2007). The significance of differences
if compared to the control variant: P = 0.19. The canopy growth in the
woodchip mulch variant was significantly smaller than in drip irrigation variant
(P < 0.05). This effect was more pronounced for the cultivars ‘Orlica’
(P =0.11) and ‘Desertnaya Morozovoi’ (P = 0.07). In the next growing season
(2008) woodchip mulch did not inhibit the canopy growth anymore — the sum
of shoot length did not differ between woodchip mulch and control variants.
Woodchip mulch significanly advanced the growth of canopy in the third
growing season — canopy volume was larger in woodchip mulch variant
(3.00 m’, on average) than in the control variant (2.20 m’, on average)
(P < 0.05). Sour cherries maintained the tendency of increased canopies in
woodchip mulch variant also in the following growing years. In 2011
(P =0.06) this tendency was more pronounced than in 2010 (P = 0.28).

Generally, the influence of drip irrigation and woodchip mulch on the
growth of sour cherry canopies did not depend on cultivar features. However,
several peculiarities were detected analyzing the canopy growth for each
cultivar separately. The delaying influence of woodchip mulch was not
observed for the cultivar ‘Zentenes’ in the first growing year. On the contrary,
the cultivar ‘Latvijas Zemais’ grown with woodchip mulch had tendency to
delay the canopy growth still in the second growing year (P = 0.09) but not in
the following years. Soil moisture providing variants did not influence canopy
volume for the cultivars ‘Bulatnikovskaya’, “Tamaris’ in 2011 (the significance
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of differences: P = 0.92 and 0.94, respectively) and the cultivar ‘Desertnaya
Morozovoi’ in 2010 (the significance of differences: P = 0.93).

The branching angles of main branches Wide branching angles are
desirable (wider than 45°) for main branches to provide good light distribution,
yielding ability, healthy tree and mechanical resistance of canopy.

Branching angles of one year old shoots were similar for sour cherries
grown in drip irrigation and control variants: they did not significantly differ in
2007, 2008, 2010 and 2011. In drip irrigation variant branching angles for a
year old growing cherries were wider than in control variant in 2009 (Table 5).

Woodchip mulch caused the branching of one year old shoots in wider
angles comparing to the control and drip irrigation variants in 2008, 2009 and
2011. Tree branching and apical dominance are regulated by the interaction of
plant hormones and growing conditions (Friedrich, 1977). Cytokines which
promote branch growing and narrower branching angles are synthesized in the
root tips. Probably, the substances from woodchip mulch influenced root
activity and synthesis of hormones for sour cherries. That could explain wider
branching angles in the second and third year after mulching. In the fourth
growing year the concentration of these substances might have decreased and
branching was not influenced. In the spring of 2011 woodchip mulch was
renewed and at the end of this vegetation season the differences of branching
angles of one year old main branches were detected.

The effect of drip irrigation and woodchip mulch on the branching angles
of the cultivar ‘Desertnaya Morozovoi’ was different and depended on a
growing year. Similarly to other cultivars, woodchip mulch caused wider
branching angles for one year old main branches than in control in 2009.
Unlike the other cultivars, the branching angles were narrower in drip irrigation
variant in 2009 and 2010 as well as in woodchip mulch variant in 2010 than in
the control variant.

Soil moisture providing variants did not influence branching angles of one
year old shoots for the cultivars ‘“Tamaris’ and ‘Bulatnikovskaya’.

The proportion of cut branches did not differ significantly neither among
sour cherry cultivars nor soil moisture providing variants. In 2008, the average
proportion of cut branches was 19 % of the total length of shoots in the control
variant, 20 % in the drip irrigation variant and 23 % in the woodchip mulch
variant. In drip irrigation the total length of shoots was 134 % of these indice in
control variant but in the woodchip mulch variant the total length of shoots was
91 % of the control in 2007 — 2008, on average.

In 2010 the average proportion of cut branches was 8 — 9 % of the canopy
volume in all soil moisture providing variants. In drip irrigation variant canopy
volume was on average 133 % of the control variant; in woodchip mulch
variant canopy volume was 124 % of the control in 2009 —2010.
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Consequently, the additional growth was reasonable and drip irrigation did
not increase the necessity to carry out pruning. In woodchip mulch variant
slight tendency of dense canopy and additional pruning was observed in the
first growing years.

The proportion of spurs. Generally, soil moisture providing variants did
not significantly influence the proportion of spurs. The proportion of spurs on
the branches increased during the aging of sour cherries. In 2011, the average
proportion of spurs was 9.8 cm m™ in the drip irrigation variant, 6.8 cm m™ in
the woodchip mulch variant and 9.6 cm m™ in the control variant (Table 6).
In 2011, sour cherries grown in the woodchip mulch variant had the tendency
to develop less spurs comparing to the control variant (P = 0.10) and drip
irrigation variant (P = 0.07).

The cultivar ‘Orlica’ had the most pronounced differences of spur
proportion among soil moisture providing variants in 2009: in the woodchip
mulch variant the spur proportion was significantly lower (0.8 %, on average)
than in the drip irrigation and control variants (2.0 and 3.8 %, respectively). In
this case the advanced vegetative growth but delayed generative development
was observed in the conditions of higher soil moisture.

In 2010 and 2011 the effect of soil moisture providing variants differed
among sour cherry cultivars, the effect of the interaction was significant.

Lower soil moisture level advanced the development of spurs for several
cultivars. In 2010, the cultivar ‘Tamaris’ had significantly more spurs in the
control variant (49.5 %, on average) than in the drip irrigation and woodchip
mulch variants (8.0 and 8.2 %, respectively). In 2011, the cultivars ‘Zentenes’,
‘Orlica’ and ‘Latvijas Zemais’ had tendency of higher proportion of spurs in
the control variant than in the drip irrigation and woodchip mulch variants.

However, the tendency of advanced development of spurs in the variants
with higher soil moisture was observed for other cultivars of sour cherries. The
cultivar ‘Desertnaya Morozovoi’ had tendency to develop more spurs in the
woodchip mulch variant in 2010 (P = 0.23) and in the drip irrigation variant in
2011 (P = 0.18) than in the control. The cultivar ‘Bulatnikovskaya’ had
tendency of higher proportion of spurs in the drip irrigation variant comparing
to the woodchip mulch and control variants in 2011 (P = 0.11).

Chlorophyll content in leaves The average chlorophyll concentration
index (CCI) for sour cherry leaves was 42.0 on 2 May 2010. Woodchip mulch
advanced the formation of chlorophyll in that time — cherries grown in the
woodchip mulch variant had significantly higher chlorophyll concentration
index (43.7) than in the control variant (40.6). Consequently, the high level of
soil moisture in woodchip mulch variant in May (28 %) did not influence sour
cherries negatively, but, possibly, advanced the development of leaves. Positive
influence of woodchip mulch in the spring could be explained also by
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decomposition products or limited changes in soil temperature. It is possible,
that in the woodchip mulch variant sour cherries accumulated more nutrients at
the end of previous vegetation season and used them in May of 2010.

The tendency of increased chlorophyll content in the leaves was observed
also on 29 June 2010. The average chlorophyll concentration index was 52.5 in
the woodchip mulch variant, 51.5 in the control variant and 51.8 in the drip
irrigation variant. On 20 September the average chlorophyll concentration
index was 50.6, without significant differences among soil moisture providing
variants.

In 2011, the content of chlorophyll did not differ among soil moisture
providing variants in the time of fruit development (2 June) and yielding
(26 July). Significant differences of chlorophyll content among soil moisture
providing variants were discovered at the end of the vegetation season — on
2 September and 26 September. The content of chlorophyll in sour cherry
cultivars was influenced by drip irrigation and woodchip mulch in a different
way. Most of the cultivars — ‘Orlica’, ‘Shokoladnica’, ‘Latvijas Zemais’,
‘Desertnaya Morozovoi’ and ‘Bulatnikovskaya’, had lower chlorophyll content
in the drip irrigation variant than in the control and woodchip mulch variant.
The differences among the variants were significant (P < 0.05) or the tendency
was pronounced (P = 0.06 — 0.12). The influence of drip irrigation and
woodchip mulch on the content of chlorophyll was not detected for the
cultivars ‘Tamaris’ and ‘Zentenes’ in 2011. Soil moisture did not differ
between the drip irrigation and woodchip mulch variants but soil was
significantly drier in the control variant in September of 2011. Therefore, the
differences of the content of chlorophyll were not related to the differences of
soil moisture in that particular month. At the end of vegetation season, also in
September, plant nutrients are moved to flower buds as well to a trunk and
roots, which stores the reserves of nutrients. Cherry trees grown with drip
irrigation were taller and their trunks were thicker than in other variants.
Probably, they had more intensive movement of nitrogen compounds from the
leaves to flower buds and other plant organs.

Photosystem II efficiency for sour cherries The proportion of variable
and maximum fluorescence (Fv/Fm) characterizes the ability of plants to
realize photosynthesis. The value of Fv/Fm is around 0.83 if growing
conditions are optimal (Maxwell and Johnson, 2000). Lower value of Fv/Fm
indicates the inhibition of photosythesis due to influence of stress factors.
Photochemical apparatus is not damaged and efficiency of photosystem can be
renewed soon if the value of Fv/Fm is not lower than 0.70 (Bjorkman and
Demmig, 1987).
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The average Fv/Fm was 0.77 on 28 of June of 2010. Generally, the
proportion of variable and maximum fluorescence did not significantly differ
among soil moisture providing variants.

The observations of chlorophyll fluorescence during their vegetation
period showed that growing conditions for sour cherries were favourable in
2011. The mean value of Fv/Fm varied from 0.791 to 0.841 — close to the
optimum value of 0.83 or even higher. It proved the resposiveness of sour
cherries to high soil moisture, although the rootstock of rock cherry
(P. mahaleb L.) grows in dry soils in the wild.

The significance of soil moisture providing methods on chlorophyll
fluorescence varied among dates of the observations. (Table 7)

In the drip irrigation and woodchip mulch variants photosystem II
efficiency was higher than in the control variant during fruit development
(7 June), after harvesting (2 August) and during shoot maturation
(26 September). Significant differences of chlorophyll fluorescence were not
detected among soil moisture providing variants on 30 August (during flower
bud differentiation).

Soil moisture did not differ among the drip irrigation and control variants
in the dates when the differences in chlorophyll fluorescence were determined.
However, in the control variant soil was dry at the beginning of June and at the
end of June and beginning of July, the lowest soil moisture was on 8 June and
28 June (16 %), but from 25 July soil moisture did not differ in the control and
drip irrigation variants. The drought could cause a short-term delay of
physiological processes which was related to lower photosystem II efficiency
on 2 August. The differences of chlorophyll fluorescence at the end of
September, possibly indicated the distinctions of shoot maturation in different
soil moisture providing variants.

Cherry leaf spot (Coccomyces hiemalis Higg.) distribution at the end
of vegetation period. The most frequent evaluation of cherry leaf spot was
1 point (less than 25 % of leaves were fallen). In drip irrigation and woodchip
mulch the tendency of lower distribution of cherry leaf spot was observed in all
years of the observations. At the end of active vegatation period the leaf fall
was essentially earlier for 41 % of the trees in the woodchip mulch and drip
irrigation variants but for 54 % of the trees in the control variant (25 % — 100 %
of leaves were fallen) (P = 0.06).

Drip irrigation improved the resistance to cherry leaf spot (P = 0.13) for
the cultivar ‘Orlica’ more significantly than for others in 2010 and 2011. The
cultivars ‘Shokoladnica’, ‘Latvijas Zemais’ and ‘Zentenes’ had slightly
improved resistance in the woodchip mulch or drip irrigation variant but
without significant differences in all observed years. Soil moisture influenced
the resistance to cherry leaf spot for the cultivar ‘Bulatnikovskaya’ less: the
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distribution of cherry leaf spot did not differ (the significance of differences
P > 0.90) depending on drip irrigation or woodchip mulch in two of three years
of observation. The distribution of cherry leaf spot did not differ among soil
moisture providing variants for the cultivar ‘Desertnaya Morozovoi’ in 2011.

The differences of vegetative development among sour cherry
cultivars were essential. The cultivar ‘Tamaris’ had smaller tree but the
cultivar ‘Zentenes’ — bigger when compared to other cultivars (Table 8).

The cultivars ‘Zentenes’ and ‘Shokoladnica’ had significantly wider
branching angles, but the cultivars ‘Orlica’, ‘Tamaris’ and ‘Desertnaya
Morozovoi’ had narrower branching angles of main shoots than others.
Cultivars ‘Tamaris’, ‘Zentenes’ and ‘Orlica’ had higher proportion of spurs on
the branches than other cultivars.

The cultivars ‘Bulatnikovskaya’ and ‘Shokoladnica’ had higher content of
chlorophyllus than others.

The cultivars ‘Tamaris’ and ‘Bulatnikovskaya’ were more resistant to
cherry leaf spot than other cultivars.

EFFECT OF DRIP IRRIGATION AND WOODCHIP MULCH
TO GENERATIVE DEVELOPMENT OF SOUR CHERRIES

Development of flower buds At the end of vegetation period separate
flower primordium had developed in the flower buds. The length of the piltil
was smaller than that of the stamen — the development corresponded to stage L
(Micic, 1994). The stage of development did not change during frost-free
period until winter. There were not significant differences among the cultivars
or soil moisture providing variants. The enlargement of pistil (stage M — O)
was observed in the middle of April and at the beginning of vegetation period
for all cultivars of our trial with no diferences between the drip irrigation and
woodchip mulch variants.

The winter hardiness of sour cherry flower buds did not differ
significantly among the drip irrigation, woodchip mulch and control variants
neither between the winters of 2009 — 2010 and 2010 — 2011. The average
proportion of damaged flower buds was 6.9 — 12.3 % in soil moisture providing
variants.

Flowering time. The flowering began on 5 May 2009, 13 May 2010 and
11 May 2011. In woodchip mulch variant soil moisture was higher than in other
variants in all years of the research. In the control variant the soil was drier than
optimum during cherry flowering period in 2009 and 2011. Nevertheless the
beginning of sour cherry flowering was not influenced by woodchip mulch and
drip irrigation. The differences of flowering time had the lowest level of
significance in 2009 (P = 0.97) but highest in 2010 (P = 0.41).
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Flower density did not differ significantly among soil moisture providing
variants. The average flowering density was 1.4 flowers cm™ in the control
variant, 1.5 flowers cm™ in the drip irrigation variant and 1.4 flowers cm™ in
woodchip mulch variant.

Some cultivars had the tendency of various flower density in soil moisture
providing variants. The cultivar ‘Zentenes’ had the tendency (P = 0.13) of
lower flower density in the woodchip mulch variant in 2009. The cultivar
‘Shokoladnica’ had the tendency (P = 0.07) of higher flower density in the drip
irrigation variant than in other variants in 2010.

While soil moisture providing variants did not influence flower density for
the cultivar ‘Latvijas Zemais’ in 2009 and for the cultivars ‘Orlica’,
‘Shokoladnica’, ‘Tamaris’ and ‘Bulatnikovskaya’ in 2011.

Fruit set. Generally, drip irrigation and woodchip mulch did not cause
significant differences of fruit set for sour cherries (Table 9).

The effect of drip irrigation and woodchip mulch on fruit set did not
depend on cultivar pecularities for sour cherries in 2009 and 2010. In 2011, the
influence of drip irrigation and woodchip mulch on fruit set varied significantly
among sour cherry cultivars (P = 0.02). The cultivars ‘Orlica’ and ‘Tamaris’
had the tendency (P = 0.08 — 0.09) of lower fruit set in woodchip mulch variant
than in control and drip irrigation variants. However, the cultivar ‘Latvijas
Zemais’ had the tendency (P = 0.15) of higher fruit set in the woodchip mulch
and drip irrigation variants then in the control variant.

The productivity of sour cherries was influenced significantly by soil
moisture providing methods in the first yielding year (2009). In the woodchip
mulch variant the productivity was considerably lower than in the control
variant (P < 0.05). The productivity did not differ significantly for cherries
grown in drip irrigation and control variants. The cultivar ‘Orlica’ had more
pronounced differences of productivity among soil moisture providing variants:
the yield was 0.3 kg per tree in woodchip mulch variant, 1.3 kg per tree in drip
irrigation variant and 1.4 kg per tree in control variant.

In 2010, generally, the tendency of higher productivity in the drip
irrigation and woodchip mulch variants comparing to the control was observed
(P =0.13).

The cultivars with the high proportion of spurs on branches — ‘Orlica’,
‘Tamaris’, ‘Zentenes’, as well as the cultivar ‘Bulatnikovskaya’ had the
tendency (P = 0.10) of higher productivity in drip irrigation variant than in the
woodchip mulch and control variants (Table 10).

The cultivars ‘Latvijas Zemais’, ‘Shokoladnica’ and ‘Desertnaya
Morozovoi’ mostly have yield on shoots grown in the previous year. In 2009,
vegetative growth was significantly higher in the woodchip mulch variant
compared to the control variant. Accordingly, the yield of these cultivars was
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significantly = higher in  woodchip  mulch  variant in 2010
(Table 11).

The influence of woodchip mulch on the productivity was more
pronounced for the cultivar ‘Latvijas Zemais’: the yield was 1.1 kg per tree in
the woodchip mulch variant, 0.2 kg per tree in the control variant and 0.6 kg
per tree in the drip irrigation variant.

In 2011, generallly, the tendency of higher productivity of sour cherries
was observed in the drip irrigation varian (P = 0.12).

The cultivars ‘Orlica’, ‘Tamaris’, ‘Zentenes’ and ‘Bulatnikovskaya’ had
significantly higher yield in the drip irrigation variant (on average, 3.5 kg per
tree) than in the control and woodchip mulch variants (on average, 2.1 un 1.9
kg per tree, respectively). The cultivar ‘Orlica’” had more pronounced
differences of its productivity among soil moisture providing variants also in
this year: the average yield was 1.6 kg per tree in the control variant but 4.0 kg
per tree in the drip irrigation variant (P = 0.02).

The productivity of the cultivars ‘Latvijas Zemais’, ‘Shokoladnica’ and
‘Desertnaja Morozovoi’ was not influenced significantly by soil moisture
providing variants in 2011. It can be explained with intensive vegetative growth
in all variants in the previous season of vegetation. However, the tendency of
higher yield in the woodchip mulch variant comparing to the control variant
still remained.

Yield efficiency of sour cherries. In the first yielding year (2009) yield
efficiency in the drip irrigation and woodchip mulch variants was significantly
lower than in the control variant (Table 12). Such influence was observed for
all sour cherry cultivars.

In 2010, cherries grown in woodchip mulch and drip irrigation yielded a
little more intensively than in the control variant. Yield efficiency was higher
for the cultivars ‘Orlica’, ‘Zentenes’, ‘Tamaris’, ‘Desertnaya Morozovoi’ and
‘Bulatnikovskaya’ when grown with drip irrigation. Woodchip mulch caused
significantly higher yield efficiency of the cultivar ‘Latvijas Zemais’
(0.13 kg m™) if compared to the control variant (0.04 kg m™).

In 2011, yield efficiency did not differ among woodchip mulch, drip
irrigation and control variants. When analysing the cultivars separately, cultivar
‘Orlica’ had more pronounced tendency of higher yield efficiency in drip
irrigation variant (P = 0.12).

Differences of generative development among sour cherry cultivars
were significant except for the level of differentiation of flower buds at the end
of vegetative period (Table 13).

The winter hardiness of flower buds was significantly higher for the
cultivar ‘Bulatnikovskaya’ but significantly lower for the cultivar
‘Tamaris’ than for the other cultivars. The cultivar ‘Tamaris’ began to flower

45



6 days later but the cultivar ‘Orlica’ 2 — 3 days later than other cultivars
(P < 0.05). The highest flower density was observed for the cultivars
‘Tamaris’, ‘Bulatnikovskaya’ and ‘Shokoladnica’, but the lowest — for the
cultivars ‘Latvijas Zemais’ and ‘Orlica’ (P < 0.05). The cultivars ‘Tamaris’ and
‘Bulatnikovskaya’ had significantly higher fruit set, but the cultivars ‘Zentenes’
and ‘Desertnaya Morozovoi’ — significantly lower fruit set than other cultivars.

Sour cherry productivity significantly depended on cultivar features in the
first two yielding years (2009 and 2010). In the third growing year a
pronounced tendency of cultivar features was detected (P = 0.07). The cultivar
‘Bulatnikovskaya’ was the most productive comparing to the other cultivars.
The average cumulative yield of the first three yielding years was
8.6 kg per tree for the cultivar ‘Bulatnikovskaya’. The cumulative yield for
other cultivars was from 3.1 kg per tree (‘Latvijas Zemais’ and ‘Zentenes’) to
5.2 kg per tree (’Shokoladnica’) without significant differences. The cultivars
‘Tamaris’ and ‘Bulatnikovskaya’ had significantly higher yield efficiency than
other cultivars.

EFFECT OF WOODCHIP MULCH AND DRIP IRRIGATION ON
SOUR CHERRIES FRUIT QUALITY

Fruit weight and fruit flesh weight did not differ for cherries grown in
the woodchip mulch, drip irrigation or control variants. The average fruit
weight was 4.7 g in the control variant, 4.6 g in the drip irrigation variant and
4.8 g in the woodchip mulch variant. In 2010 and 2011, the absence of
differences could be explained with sufficient amount of precipitations during
the fruit development. In 2009, during fruit development soil moisture
decreased until 16 % on 3 July in control variant, and after that increased
gradually to the optimal level (21 %) on 10 July. Therefore, sour cherries could
adapt to such fluctuactions of soil moisture without decreasing fruit weight.
The influence of soil moisture providing methods did not differ among sour
cherry cultivars. Fruit weight was bigger in year 2010 with higher air
temperatures and more precipitations (5.0 g, on average) than in other years
(4.5 —4.6 g, on average).

Pit weight of sour cherries was not influenced by drip irrigation and
woodchip mulch. The average pit weight was 0.5 g in all variants. The effect of
soil moisture providing methods did not differ among sour cherry cultivars. In
2010, pit weight was bigger than in other years (0.6 g, on average), similarly to
the fruit weight.

The content of soluble solids in the fruit. Drip irrigation did not cause
significant changes of the content of soluble solids (Table 14). Obviously,
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differences of soil moisture did not reach the level which could influence the
accumulation of soluble solids for most of the cultivars.

Cherry fruit grown in woodchip mulch variant had lower content of soluble
solids than in control. This effect was significant in 2009 and 2010 (P < 0.05),
and similar tendency was observed in 2011 (P = 0.25). Soil moisture in
woodchip mulch variant was higher than in drip irrigation and control variants
during the fruit rippening. Probably, it increased the proportion of water in fruit
and decreased the content of soluble solids.

The content of soluble solids was influenced by soil moisture providing
methods for the cultivars ‘Zentenes’ and ‘Desertnaya Morozovoi’ more
significantly than for the others. In 2009, the cultivar ‘Zentenes’ had higher
content of soluble solids in the control variant, and in the following years
similar tendency remained. The cultivar ‘Desertnaya Morozovoi’ grown in the
control variant had significantly higher content of soluble solids in 2009 and in
2011, similar tendency was observed in 2010. However, in 2011, the cultivar
‘Shokoladnica’ had significantly higher content of soluble solids in drip
irrigation variant comparing to the woodchip mulch and control variants. In
previous years the same tendency was observed.

Total content of acids in cherry fruits did not differ significantly in the
drip irrigation and woodchip mulch variants. The average content of the acids
was 1.59 % in the woodchip mulch variant, 1.65 % in the drip irrigation and
control variants. For several cultivars more pronounced tendency of lower acid
content in woodchip mulch variant was detected. For the cultivar ‘Zentenes’ the
average content of the acids was 1.58 % and 1.64 % in woodchip mulch and
drip irrigation variants, respectively, but 1.80 % in control variant. The
significance of differences: P = 0.08. For the cultivar ‘Bulatnikovskaya’ the
average content of acids was 1.43 % in woodchip mulch variant but 1.59 % and
1.60 % in control and drip irrigation variants. The significance of differences:
P =0.10.

In 2011, the total content of acids was higher than in the previous years.
This year cherry fruit developed and ripened in a shorter time than before. In
2011, the period from flowering to harvesting of early cultivars (‘Desertnaja
Morozovoi’ un ‘Latvijas Zemais’) was 7 days shorter but for late cultivars
(‘Sokoladnica’, ‘Orlica’) it was 14 days shorter than in 2010 and 2011.
Probably, the difference in the content of total acid was related to the
differences in fruit rippening time.

Total content of anthocyans in the fruit Soil moisture providing methods
did not cause the changes of the anthocyans in sour cherry fruits, generally. The
average content of anthocyans was 51 mg 100 g in the control variant,
52 mg 100 g in the drip irrigation variant and 48 mg 100 g in the woodchip
mulch variant. However, in 2010, significantly lower content of anthocyans
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was observed for the cultivars ‘Zentenes’ and ‘Desertnaya Morozovoi’ in
woodchip mulch variant comparing to the control and drip irrigation variants.
The differences of anthocyan content among soil moisture providing variants
was 6 — 8 mg 100 g”'. A similar tendency was observed also for the cultivars
‘Desertnaya Morozovoi’ and ‘Orlica’ in 2011.

Total content of the phenols in the fruit did not differ significantly
neither among soil moisture providing variants nor growing years. The total
phenol content was on average 274 mg 100 g’ in the control variant,
258 mg 100 g in the drip irrigation variant and 272 mg 100 g’ in the
woodchip mulch variant.

Differences of fruit quality among sour cherry cultivars. Fruit weight,
fruit flesh weight and pit weight significantly differed among sour cherry
cultivars. The biggest fruit were detected in the cultivar ‘Tamaris’ (5.6 g, on
average) and also fruit flesh weight exceeded these indices in other cultivars
(P < 0.05). The cultivars ‘Zentenes’, ‘Desertnaya Morozovoi’, ‘Orlica’ and
‘Bulatnikovskaya’ had comparetively big fruit too. The fruit weight was
significantly lower for the cultivars ‘Shokoladnica’ and ‘Latvijas Zemais’:
4.0 g and 3.3 g, respectively.

Biochemical composition of the fruit was significantly influenced by the
cultivar (Table 15). The highest content of soluble solids was detected for the
cultivar ‘Desertnaja Morozovoi’, highest total content of acids — for the cultivar
‘Latvijas Zemais’, highest content of total anthocyan and total phenol — for the
cultivar ‘Tamaris’.
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CONCLUSIONS

1. Drip irrigation promoted vegetative growth of sour cherries. The growth
of the cultivars ‘Zentenes’ and ‘Orlica’ was more facilitated by using drip
irrigation. Drip irrigation did not influence branching angles and spur
proportion.

2. Woodchip mulch had a tendency to delay vegetative growth of sour
cherries in the first growing year, but it promoted growth in the next years.
Main branches formed wider angles, but spur proportion was not influenced by
woodchip mulch variant.

3. Drip irrigation and woodchip mulch did not effect sour cherry flower
bud setting and winterhardiness, flowering and fruit set.

4. Drip irrigation increased the yield of sour cherry cultivars having high
proportion of spurs: ‘Orlica’, ‘Tamaris’ and ‘Zentenes’ as well as of the
cultivar ‘Bulatnikovskaya’ in the second and third years of growth.

5. Sour cherry yield decreased in the first yielding year under the influence
of woodchip mulch if compared to control. Woodchip mulch increased the
yield of sour cherry cultivars ‘Latvijas Zemais’, ‘Shokoladnica’ and
‘Desertnaja Morozovoi’ in the second and third yielding years.

6. Quality of sour cherry fruit did not change under the effect of drip
irrigation if compared to the control.

7. The content of soluble solids in sour cherry fruit diminished under the

influence of woodchip mulch, however, other parameters of fruit quality did
not change when compared to the control.
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