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Kopsavilkums

Lietuvas Dirzkopbas Institita (2002. - 2003.) tika veikta upe, sarkanoanogu, zeltagnpogu
un érk8kogu pavairoSana lietojot lapainos urgjlakoksnainos spraudes. Spraudgus apst@daja ar
B-indoliletikskabes (IES), IES ar askariskabi, un naftiletkskabes (NES) Eidumiem. Vislielikais
apsakojusos stdu izrekums bija upau (75.2 %) unerkskogu (72.9 %) lapainajiem spraugem,
pielietojot 20 stundu @mceSanu IES Eduma 50 mg 1* koncenticija. Sarkandm un zelta jnogam
tika iediti sliktaki apsako3aras rezuliti. Sarkano gnogu lapaino spraude apsakoSanis varkja
starp 33.3 - 50.0 %, bet zeltmpgas - 42.9 - 54.2 %. D& koksnaino spraude! apsakoSaas 3m
sugim bija 36.8 %. Lafikas kvaliates spraudg iegati izmantojot NES Kidumu.Ribesgints dazdu
sugu spraude apsakojas at&irigi.

Abstract

Rooting in artificial mist of blackK. nigrumL.), red K. rubrumL.), golden R. aureum
Pursh.) currant and gooseberf. ( uva-crispal.) softwood and combined cuttings, affected by
indoleacetic acid (IAA), mixture of IAA and ascotbiacid, and naphthaleneacetic acid (NAA)
solutions, were studied at the Lithuanian Institftélorticulture in 2002-2003. The biggest outpfit o
rooted plants was obtained from black currants godseberries. All applied growth stimulators
increased the rooting of black currants softwoottimgs, and the rooting of the same cuttings of
gooseberries was increased only by IAA. The besteme of rooted softwood cuttings of black
currants (75.2) and gooseberries (72.9) was olutaivieen before the rooting these cuttings for 20
hours were affected by IAA 50 mg water solution. The rooting of softwood cuttingsred and
golden currants was worse that this of goosebemis$ black currants. Depending on growth
stimulator, the rooting of softwood cuttings of redrrants on the average reached 33.3-50.0%, of
golden currants — 42.9-54.2%, and of combinedraygtof these cultivars — 36.8%. The best quality of
rooted cuttings was obtained using NAA solutione Thoting and quality of softwood and combined
cuttings mostly depended &ibescultivar.
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Introduction

Lithuanian agroclimatic conditions are favouralde lilack currant and gooseberries growing.
For the propagation of plants generative (by seets) vegetative (by root shoots, vertical and
horizontal layers, woody and softwood cuttings,figrand eyes) methods may be applied. In the
practice of horticulture black currant and goosgbsrare propagated by woody and softwood cuttings
(Czynczyk, 1998).

Many factors determine the rooting of plants, thestrimportant are as follow: biological
properties of plant variety, healthiness and emvitental conditions (Stanieret al., 2004). It was
showed that the intensivity of rooting is deterndiriy the chemical structure and concentration ef th
growth stimulator (Novickiene and Darginavicien®02; Novickieneet al., 2004; Turetskaja and
Polikarpova, 1968).

The aim of the investigation was to establish thiguénce of growth stimulators on the
rooting of softwood and combined cuttings of bla@ld, golden currants and gooseberries and on the
quality of rooted cuttings propagating these plamthe artificial mist.
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Materials and Methods

In 2002-2003 at the Institute of Lithuanian Hortiaue black currant cvs. ‘Joniniai’
(Lithuania), ‘Titania’ (Sweden) and ‘Minay Shmyrio{Belarus), red currant cvs. ‘Rondom’ (The
Netherlands) and ‘Werdavia’ (Germany), golden aurr&vs. ‘Corona’ (Germany), ‘Brekht’
(Germany) and selection number AuG-1 (Lithuania) gonoseberry cvs. ‘Nesluchovskyj’ (Ukraine),
‘Kirdeikiai’ (Lithuania) and ‘Kursu Dzintars’ (Latia) were investigated.

The shoots were taken from selection nursery alatedecade of June, while the plants were
actively growing. Softwood and combined (softwoo@.5+cm of last year wood) cuttings were
obtained from 2-3 internodes (9-14 cm long). Thuence of growth stimulators on softwood and
combined plants were investigated according follgrscheme: 1) control ¢8), 2) IAA (50 mg 1),

3) IAA +ascorbic acid (50 mg'k0.25 g 1), 4)NAA (25 mg 1).

32 softwood and combined cuttings were preparedewh variant. The bottom part of
cuttings (1 cm) was soaked for 20 hours in watesadations of growth stimulators. Then they were
planted in substrate (2 parts of peat and 1 pargaofl) of artificial mist at distances of 5x5 cm.
Cuttings of each variant were grown in four regimas by randomized block design. In the second
half of September the rooted cuttings were repthintean unheated greenhouse at distances of 20x20
cm. Before planting their quality was evaluatedoading to the original 5 scores scale (1 — thetleng
of the main roots up to 4 cm and 1 full leaf is a@émed, 2 — the length of the main roots 4-8 cm and
full leaves are remained, 3 — the length of thenmaots 8-12 cm and new shoots up to 1 cm in length
are grown, 4 — the length of the main roots 12+h6and new shoots up to 1-4 cm in length are grown,
5 — the length of the main roots more than 20 cchreaw shoots more than 4 cm in length are grown).

All data were subjected to analysis of variancee Slgnificance of differences between the
cultivars was estimated at a level of 0.05 (MathB94).

Results

Rooting of plants Softwood and combined cuttings of black, red, golderrants and
gooseberries affected by the growth stimulatoredah the artificial mist during 20-25 days. Black
currants rooted most quickly, and gooseberries Werdatest.

The percent of the rooted cuttings depended onctitigvar of cultivar Ribesand growth
stimulator (Table 1). The rooting of black curraaftwood cuttings affected by growth stimulator
reached 53.1-78.1%, and in control variant (soadely in water) — 44.4-62.5%. The percent of
combined cutting rooting was higher. Combined ogti of control variant cv. ‘Joniniai’ rooted best
of all.

The influence of growth stimulators on the bothtigals of red currants was insignificant.
The rooting of softwood cuttings reached up to 99 #nd the rooting of combined cuttings — up to
41.6%. The addition of ascorbic acid into IAA sabdat improved the rooting both of softwood and
combined cuttings. The rooting of combined cuttimjscv. ‘Rondom’ was better then this of cv.
‘Werdavia'. From 4 investigated variants, in 3 aats softwood cuttings of cv. ‘Rondom’ rooted
better than combined cuttings.

Growth stimulators differently affected the rooting cuttings of the investigated golden
currant cultivars. After the effect by the growtimaulator up to 28.5-71.9% of softwood cuttingskoo
roots. Combined cuttings rooted better (62.5%him ¢ontrol variant. In all cases, growth stimulator
improved the rooting of selection number AtGuttings. Growth stimulators almost didn't infhe
the cuttings of cv. ‘Breckt’, but they increased tiooting of cutting cultivar ‘Corona’.

Growth stimulators differently affected the rootiref gooseberry cuttings also. They
decreased the rooting of cutting cv. ‘Nesluchovskgnd the amount of rooted cutting cv. ‘Kursu
Dzintars’ significantly increased. The additionasicorbic acid into all solutions of growth stimolat
improved the rooting of combined cuttings of ingated cultivars. The rooting of combined cuttings
‘Kursu Dzintars’ affected by IAA solution enrichaslith ascorbic acid reached even 96.9%. The
comparison of the rooting of gooseberry softwood @ombined cuttings showed that combined
cuttings rooted significantly better.
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The quality of the rooted cuttings. Growth stimatatmost often improved
the quality of softwood cuttings, but worseneddhality of combined cuttings (Table 2).

Table 1. The influence of growth stimulators ontbeting of currant and gooseberry cuttings

The amount of rooted cuttings (%)

Cultivars Control (HO) IAA IAA + ascorbic acid NAA
SWC* CC** SWC CC sSwcC CC SWC CC
Blackcurrants ‘Joniniai’ 53.1 96.9 68.8 81.2 53.1 5.0 56.2 625
‘Titania’ 44.4 68.8 70.5 56.2 53.1 375 625 417
‘Minay 62.5 78.1 78.1 75.0 71.9 62.5 56.2 625
Shmyriov’
LSk 18.0 21.9 17.4 23.1 18.4 22.8 18.8 20.6
Red currants  ‘Rondom’ 41.7 40.6 33.3 37.5 41.6 40.6 50.0 31.2
‘Werdavia’ - 24.0 - 25.0 - 28.8 - 28.1
LS 15.5 12.1 10.1 8.0
Golden curran ‘Breckt’ 53.1 62.5 53.1 30.9 62.5 31.2 53.1 25.0
‘Corona’ 65.6 31.2 71.9 21.9 68.8 28.1 40.6 194
AuG-1 26.1 16.7 28.5 35.4 31.2 20.4 35.1 215
LS 20.7 12.4 17.9 13.2 17.4 10.6 158 16.2
Gooseberries  ‘Nesluchovsky]”  62.5 81.2 65.6 65.6 537 78.1 43.8 65.6
‘Kirdeikiai’ 71.9 84.4 75.0 68.8 56.2 90.6 56.2 .49
‘Kursu 75.0 84.4 71.1 93.8 78.1 96.9 78.1 875
Dzintars’
LSk 18.7 21.3 11.6 18.7 18.5 12.5 21.3 20.2

*- Softwood cuttings  ** - Combined cuttings

Table 2. The influence of growth stimulators on thelity of cuttings of currants and gooseberries
rooted in the artificial mist

The quality of rooted cuttings (scores)

Cultivars Control (HO) IAA IAA + ascorbic acid NAA
sSwC* CC*»* SWC CC sSwC CcC SWC CC
Blackcurrants ‘Joniniai’ 2.8 3.3 3.0 3.0 3.2 2.8 92. 2.7
‘Titania’ 3.3 3.4 35 3.2 2.8 3.1 3.3 3.1
‘Minay Shmyriov’ 3.0 3.2 3.4 3.1 2.8 3.0 3.9 3.0
LSl 0.8 1.1 0.5 0.7 0.4 0.5 0.9 0.6
Redcurrants ‘Rondom’ 1.0 1.2 1.0 1.0 1.5 1.1 1.2 5 1.
‘Werdavia’ - 1.0 - 1.0 - 1.0 - 1.0
LS 0.4 0.1 0.3 0.4
Golden currants  ‘Breckt’ 2.1 1.7 2.1 1.6 2.8 3.0 12. 20
‘Corona’ 3.1 1.5 3.2 1.4 2.9 1.9 3.5 3.5
AuG-1 2.6 1.1 2.9 1.4 2.6 1.8 2.0 1.6
LS 0.9 0.6 0.8 0.6 0.5 0.9 1.1 0.6
Gooseberries ‘Nesluchovskyj’ 2.6 3.2 3.2 3.0 3.4 0 3. 2.1 3.5
‘Kirdeikiai’ 2.2 2.9 4.0 4.1 25 3.3 3.5 3.6
‘Kursu Dzintars’ 2.7 2.8 35 4.3 2.8 35 2.6 35
LSy 0.8 0.8 0.6 1.1 0.8 0.5 0.8 0.6

*- Softwood cuttings  ** - Combined cuttings

Various growth stimulators differently affected tkeftwood cuttings of the investigated
cultivars. The best quality was of rooted softwandtings of cv. ‘Joniniai’ IAA +ascorbic acid (3.2
scores), cv. ‘Titania’ — IAA (3.5 scores), and Minay Shmyriov’ — NAA (3.9 scores) under the
effect of solutions. The best quality (3.2-3.4 ss)rof combined cuttings of all investigated black
currant cultivars was in the control variant.
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Growth stimulators almost did not improve the qyatif both softwood and combined red
currant cuttings (1.0-1.5 scores). The best quafityoftwood cuttings (1.5 scores) was obtainedeund
the effect of IAA + ascorbic acid solutions.

All the investigated growth stimulators improvee tuality of rooted golden currant cuttings.
Both softwood and combined cuttings of cultivar f@ea’ were of best quality (3.5 scores) when
affected with NAA solution, and cuttings of cv. &ikt' — affected with solutions of IAA + ascorbic
acid (respectively 3.2-2.8 scores). The qualitycaftings of cvs. ‘Breckt’ and ‘Corona’ in most
investigated variant was better than the qualitgutfings of selection number AuG-1.

From all the investigated varieties BRibes growth stimulators significantly increased the
amount of the rooted gooseberry cuttings and theality. The rooted cuttings of cvs. ‘Kirdeikiaihd
‘Kursu Dzintars’ were of best quality (3.5-4.3 segy and significantly better than the cuttingsaf ¢
‘Nesluchovskyj’ (2.1-3.4 scores). The evaluationatlf rooted softwood and combined cuttings of
gooseberry cultivars showed that in most cases itmdlzuttings were of best quality.

Discussion

Many berry plantsRibes, Rubus, Vaccinium, Hippophaeay be propagated by softwood
cuttings (Abolinset al.,2003; Coorts, Hull, 1972; Czynczyk, 1998). Blacklaed currants most often
are propagated by woody cuttings, but the propagdily softwood cuttings is used also in order to
propagate new cultivars quickly. By this propagatioethodCecidophyopsis ribi$ree blackcurrant
material is obtained (Jermakov, 1981). This metisoithe most important in gooseberry propagation
(Czynczyk, 1998). The data of our investigationsvedd that combined cuttings of gooseberries
rooted best of all and this partly coincided witte tresults obtained in Russia (Sergejeva, 1989).
Nowadays the interest iR. aureumis increasing. They are used as rootstock in otireand
gooseberry growing and berry production. The irigasibns about the propagation of golden currants
by softwood cuttings are not abundant.

In our investigation all cuttings planted in unleghgreenhouse survived the winter and grew
on. The further growth of bushes mostly dependedoon the quality of the rooted cuttings. Growth
stimulators increased the rooting of black currsoftwood cuttings and decreased the rooting of
combined cuttings. It is best of all to propagatethe artificial mist red and golden currants by
softwood cuttings, gooseberries — by combined mgsti and black currants — both by softwood and
combined cuttings.

Conclusions

The biggest amount of rooted softwood cuttingslatk currants (75.2%) was obtained, when
they were affected by 50 mg, Ired currants (50.0%) - NAA (25 mg)| golden currants (54.2 %) and
gooseberries (72.9 %) - IAA + ascorbic acid (50 Ithg 0.25 g 1) solutions. Gooseberry combined
cuttings rooted best of all (70.8-88.5%), and tbenkined cuttings of currants rooted worse than
softwood cuttings.

The best quality of rooting of currant and goossbeuttings was obtained with the solution
NAA (25 mg ['). The rooting and quality of softwood and combirgedtings mostly depended on
Ribescultivar.
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