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Abstract

Dabhlia is one of the most important cut flowers dinig used also for garden decor during the sumrmBased on the
researches conducted on seven cultivars of Dahli@itla cactus type: 'Kennemerland', 'Tsuki Yori 8isha’, 'Hayley
Jane', 'Purple Gem', 'Star Favourite', 'Park Princedstiquolet’, it was analysed the influence oftiuar and planting
material (forced and unforced tuberous roots) omeghenological aspects. Phenological observat@mmsucted on
the plants were the following: debut of growth, eprance of the first flower buds, opening of th&t flower buds and
decorative period. According to the data collectiédyas calculated the duration between phenophasesumber of
days. After the interpretation of the results usidgcan test, it was found that forcing of the tulesrgoots has a
positive influence on the duration of decorativeiqut that took place in an interval of 58.11-112.8ays for the
cultivars 'Park Princess' and 'Kennemerland' anccbynparison, for the unforced tuberous roots, theodative period
was much shorter for cultivars 'Star Favourite' (ZB.days) and 'Kennemerland' (105.55 days). Stueiesal that
forcing of the Dahlia tuberous roots is causing tleerease of number of days from planting to sjmguhat also helps
in extending the decorative period.
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1. INTRODUCTION

Geophyte plants are important for commercial floltiore because the storage organs can be
harvested, stored and forced to flower (Dole, 2008)st ornamental geophytes are produced in
open fields using large-scale farming systems. 3pecific agronomic requirements depend by
crop. Geophytes culture can be done all year rafiratlequate environmental conditions are
ensured. Summer-flowering geophytes may be plantéall for exampleLilium longiflorum or in
spring after controlled winter storage foahlia (Kamenetsky and Okubo, 2013he Dahlia crop

can be established towards the end of March in atelddegreenhouse, using forced tuberous roots.
By starting theDahlia crop in greenhouse can be obtained an earlineslowéring with two
months, and productions of 30-50 flower stems pentpDahlia is a feasible crop that can provide
high yield during 5-7 months per ye&e(aru, 2007).

From the end of July until the first frost, daliaimtains colorful spots when many flowers have
already wilted (Hessayon, 2007joma (2009) recommends the planting in the field at the
beginning of May.
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The success of geophytic species depends on graamdly when environmental conditions are
favorable. This rapid growth is ensured by theieats accumulated in the storage organ (Dole,
2003).

The forcing industry is based on two important @pts. The first one is that ornamental geophytes
have distinct annual cycles of active growth andvdmcy that are controlled by temperature, water
and photoperiod. These cycles lead to periodstofeagrowth and periods of dormancy. The active
period consists of the growth of photosynthetic snapresented by leaves and stem, followed by
flowering and flower senescence. The dormancy psesented by a period of time in which the
plant survives the unfavorable conditions as a Qgiop organ. The second concept relates to the
specific duration of active photosynthetic growtbr fvarious geophytes before flowering
(Kamenetsky and Okubo, 2013).

Regarding the response Dahlia plants to environmental signals, the tuberous foohation is
induced by photoperiods of 11-12 hours or less ilaeg and Miller, 2001; Dole, 2003). Also,
Dahlia hybridawill not go dormant if grown under 12-14 hour dayjjths. The dormant tubers stop
to grow only after they have been exposed to teatpers from 0° to 10°C for six weeks (Dole,
2003).

De Hertogh (1996) cited by Kamenetsky and Okubd 82@dentified five stages of development in
geophyte flowers. He says that regulation of tharenmental factors (especially temperature) can
accelerate or retard cell division, influencingf)ednoot and flower formation. By understanding the
annual cycle of the geophyte organ and by the egipdn of proper temperature sequences, plants
can be programmed to flower earlier.

The duration of the flowering process can be meabserther the number of days to flowering (F)
or the rate of progress toward flowering (1/F) (&et al., 1996).

Optimized forcing involves a good degree of conwwker the floricultural product, and is only
possible with a complete understanding of the &ffed temperature and other environmental
factors on flower induction, initiation and devethognt to anthesis (Kamenetsky and Okubo, 2013).
The aim of the present study was to determine tifileence of cultivar and planting material
(forced and unforced tuberous roots) on some pbeical aspects for sevérahlia hybridacactus
type cultivars.

2. MATERIALSAND METHODS

To meet the proposed objectives and to obtain aslescientific results, the biologic material used
to establish the experimental field was represebiedevernDahlia hybridacultivars with cactus
type flower: 'Kennemerland', 'Tsuki Yori No Sish&layley Jane’, 'Purple Gem', 'Star Favourite',
'‘Park Princess', 'Friquolet’ (fig. 1).

The biological material comes from Holland and waschased from Kertimag garden center
located in Cluj-Napoca.

Forcing of the tuberous roots was conducted in didactic greenhouse of the Faculty of
Horticulture, USAMV Cluj-Napoca, starting with $®arch 2015.

Researches regarding the influence of planting mateere conducted in a bifactorial experiment
organized in randomized block design with threeetiépns (Ardelean et al., 2007).

From the combination of the two experimental fastaith two, respectively seven levels are
resulted 14 experimental variants. There were @detberous roots per each variant.

Factor A — the planting material with two levels:

. a; — forced tuberous roots, planted in the field,;

. & — unforced tuberous roots, planted directly inftalel.
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Factor B — the cultivar with seven levels:
. b, - 'Kennemerland’;

. b, - "'Tsuki Yori No Sisha’;

. bs - 'Hayley Jane’,

. b, - 'Purple Gem’;

. bs - 'Star Favourite’;

. bs - 'Park Princess’;

. b7 - 'Friquolet'.

'Star Favourite' "Park Princess’ 'Friquolet’

Figure 1: Dahlia hybrida cultivars used as biological material

The wounds of the tuberous roots were cleaned asted with charcoal powder before planting.
The substrate was disinfected with Dithane 0.2%.

Regarding the phenological aspects, the obsensmtionducted were: debut of growth, emergence
of the flower buds, opening of the first flower Isuduration of decorative period.

The results obtained concerning the phenologigaé@s were assessed using Duncan test at 5%
level of probability (Ardelean et al., 2007).

3. RESULTSAND DISCUSSIONS

The debut of growth of the forced tuberous rootsrging to severahlia hybridacultivars (M,

Vo, V3, V4, Vs, Ve, V7,) took place between 27.03-11.04.2015 while tHsutlef growth for the
unforced tuberous roots §WWy, V1o, V11, Vi, Vi3, V14) took place between 22.05-06.07 in 2015.
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According to table 1, between variantg &hd \4, V, and b, V3 and My, V4 and M3, Vs and Vi,

Ve and Vs, V7 and 4 were registered differences in value, but wereemsured statistically.

The average number of days from planting to ememei the plants was between 10.66-25.44
days for the forced tuberous roots; VKennemerland' ands\* 'Star Favourite'). Compared with
these, the average number of days for the unfdrdeerous roots was between 12.66 days for V
'Kennemerland' and 32.22 days for V'Friquolet’ (table 1).

It can be observed that the forced tuberous raeesgled fewer days from planting for emergence.
Lubovsky and Ozeri (1990) examined the influencthefnumber of buds existing on the corms for
Ranunculusp. at the planting time and formed during theifay treatment. They found that corms
carrying several buds at planting had a betterdloyield than those with single buds.

The flowers buds of th®ahlia forced tuberous roots (VV,, Vs, Va4, Vs, Ve, V7, Vs) appeared
during 11.06-20.07, while for the unforced tubereoasts the flowers buds appeared in 13.07—-
10.09.2015.

The variant \{ - 'Purple Gem'/forced tuberous roots is statiByiddifferent from the variant ¥ -
'Purple Gem'/unforced tuberous roots. The intefireah debut of growth to emergence of the flower
buds was larger for forced tuberous roots: 44.38& dar Vs - 'Park Princess' and 97.11 days for V

- "Tsuki Yori No Sisha'. Compared with these, thieival for unforced tuberous roots was 40.45
days for ;- 'Park Princess' and 94.11 days fgr-\Kennemerland'.

In Zantedeschia rehmanntuber storage at 1-5°C for 30 days is recommandedoreaking
dormancy, and a temperature of 10°C is suitabléldaver bud initiation. The number of days was
shorther until flowering for the plants stored & Q for 20 days followed by 1°C for 30 days.
Flower production increased remarkably in plantsest at 1°C for 10 days followed by 10°C for
40 days and at 1°C for 20 days followed by 10°C3@rdays because secondary flowers were also
harvested (Goto et al., 2005).

Similar results were obtained for other floricuilspecies as well. For example, forcing of two
cultivars ofPelargonium x domesticufar 21 days at 16°C caused plants to flower eawién 5-6
days, while forcing for 18 days at 13°C caused mtinaous formation of buds, prolonging the
duration of flowering (Evensen and Olson, 1992).

For the variants belonging to forced tuberous roibts opening of the buds started during 29.06—
13.08.2015, while for the unforced tuberous rotasted during 23.07-21.09.2015. The number of
days from the emergence of the flower buds to aghe different both for the type of planting
material (forced/unforced tuberous roots) as wsllfar each cultivar. Regarding the planting
material and these aspects, there are no sigrifittii@erences among the 14 variants.

A study on forcing ofLilium longiflorum x Lilium elegansievealed that the time range between
shoot emergence, visible flower buds and flowewhghe precooled plants varied between 80 to
110 days, dependent of plant clones, growth tenwperaand daylength, proving that they have
potential to produce cut flower and mature bulbldes than a year by applying the described
cultivation technology that involves forcing (Chetnal., 2008).

Studies on the controlled flowering of some herbaseperennial plants likeampanula carpatica,
Coreopsis grandifloraand Lavandula angustifoliawere conducted on ten mature plants from each
species treated with 10 weeks of cold and theneplac greenhouse at 15-27°C. The number of
days from the start of the forcing to visible budldo flower was recorded, then it was calculated
the number in days from visible bud to flower. lasvconcluded that as long as the plants are
mature, there is little difference in time to flowbetween different-sized plants. Accurate
prediction of flowering depends on plants startatighe same developmental stage. Plants already
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reproductive at the end of the cold treatment, bldlom in fewer days than those that are vegetative
at the start of forcingGoto et al., 1996).

Studying the forcing oWatsonia laccataSuh et al. (2011), determined that corm formai®n
favored by specific day/night temperatures, while lowering was earliest for the corms produced
at 24°-26°/18°-20 °C and then forced at 18°-20/1%°2C. Also, flowering was favored by 2-4
weeks of high temperatures (27°-29°/24°-26 °C) rpt® forcing at low temperatures (18°—
20°/15°-17 °C). The number of florets was not digantly affected by corm storage, forcing
temperatures, or their interaction, but forcindnigih temperatures is reducing the floret number in
this species.

In the studiedahlia hybridacactus type cultivars the duration of decoratigaqul lasted until the
first frost from 22—29 October for both types chpiing material.

In this study, significant differences regarding tivo types of planting material (forced/unforced
tuberous roots) were registered between variagts 'Wurple Gem'/forced tuberous roots (110.66
days) and V; - 'Purple Gem'/unforced tuberous roots (60.22 days

Han et al. (1991) regarding the influence of enwinental factors during forcing on some plant
characteristics, identified that low night temparas (5-10°C) during forcing ddrodiaeacauses
scape elongation with 250%, an important charatterior this flower, and this increase was not
accompanied by decrease in flower quality or in&eaa forcing time.

Analyzing table 1, it can be observed that forcofgthe Dahlia tuberous roots had a positive
influence on duration of decorative period thatkiqWace between 58.11-112.55 days for the
cultivars 'Park Princess' and 'Kennemerland'. Coetpavith these, the duration of decorative
period for the unforced tuberous roots was sholtetween 29.77-105.55 days, for the cultivars
‘Star Favourite' and 'Kennemerland'.

In the case of the forced tuberous roots, thewaultivith longest duration of decorative period was
'‘Kennemerland' (112.55 days), followed by the wal$ 'Purple Gem' (110.66 days), 'Hayley Jane'
(109.66 days), and Tsuki Yori No Sisha' (105.5%sda For the unforced tuberous roots, the
cultivar 'Kennemerland' had duration of decor 06.568 days followed by 'Hayley Jane' (93.89
days), 'Tsuki Yori No Sisha' (75.66 days) and 'Friqualé#.11 days).

In an experiment conducted @ahlia x hybridacav. ‘Figaro Mix’, Tagetes patuldJanie Flame’
Zinnia elegansMagellan Pink’ to evualuate the effects of constand fluctuating temperatures on
growth and flowering, Blanchard and Runkle (201d)rd that all species grown at 20/14°C were
10% to 41% taller than those grown at 16/22 °C Omhlia plants cultivated at 18/18°C or 20/14°C
had on average more inflorescences.

Table 1. Results regarding the influence of cultivar and planting material on some phenological aspects

Phenologic observations
Average Average Average Average
. _ number of days| number of days| number of days| duration of
Var. | Planting Cultivar from planting to|  until buds from the decorative
No. | material emergence development | appearance of period
buds to opening (days)
' . 10.66 94.78 19.88 112.55
V, Kennemerland C ABC A A
Vs, ‘Tsuki Yori No Sisha’ 1ALE(C):O 97A'11 25A'44 ,i%SC%)Z
. . 14.44 91.45 17.00 109.66
Vs Hayley Jane ABC ABCDE AB ABC
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V, . ‘Purple Gem' 12i366 92.822 1;322 1]AOI?;66
Ve | root | staravouie | 253 5178 1261 | 624
v Park Princess’ | 1477 78 1178 | 58l
v e | 21| @@ | La | A
Vs 'Kennemerland' légG A?éclé 1:§4 1£§£5
v TekivoiNosisha| 1478 | 1222 1855 | 7566
vayeyome | I8 | om0 ied | o0
v |Unosss| pupecam | AZ | 08 | e | oo
V. Star Favourte | 2031 50.89 11002977
Vis 'Park Princess' 12isll 40;'5 8‘51 38é33
Vi Friquoler 222 54.00 822 6a.11

DS 5% 11.94-13.71 37.30-42.84 9.88-11.35 40.05-46.00

*Note: The difference between any two values folldeg at least one common letter is insignificant

Studying the influence of photoperiod on pottednidaof Dahlia ‘Sunny Yellow’ andDahlia
‘Sunny Rose’ Legnani and Miller (2001) found thdtod days increased the tuberous root
development at the expense of shoot growth, whiéelbng days had the opposite effect. They
suggested that the number of leaves may affectirtie when the plant is capable to respond to
photoperiod for flower induction and flowering. Rieus studies indicated that in pinchBdhlia
plants, only after the emergence of the 4th-6th teaf pairs, the flower induction can occur under
favorable photoperiod.

The summer-flowering geophyte plants require sigaift periods of photosynthesis for proper
flowering and reserve organ developmedbmpared with these, the spring flowering geophytes
have minimal requirement for photosynthesis fowioing (Kamenetsky and Okubo, 2013). It can
be concluded that greenhouse forcing of the suniloeering geophytes likeDahlia, before
planting outdoor, relates to better flowering pagtans, because the early entering in vegetation
represents the extension of active photosynthetiog.

However, the positive results regarding the foroivege also found for many other flower species
that were mentioned above.

4. CONCLUSIONS

Following the researchers conducted, it can beladed thatDahlia forced tuberous roots start to
grow earlier than the tuberous roots planted dieict the field, aspect that also has positive
influence for the duration of decorative period.

The tuberous roots forced before planting in tle&frequires fewer number of days from planting
to emergence (10.66 days fon V 'Kennemerland' and 25.44 days fog V'Star Favourite"),
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compared with the unforced tuberous roots plantextily in the field in May that require a longer
time start to grow (12.66 days fog V'Kennemerland' and 32.22 days far V'Friquolet’).

It was determined that forcing of the tuberous sa@ttends the duration of decorative period of
Dabhlia cultivars.

The cultivars with the longest decorative periodavéKennemerland' (112.55 days), 'Purple Gem'
(110.66 days), 'Hayley Jane' (109.66 days) ankiTéori No Sisha' (105.22 days) belonging to the
forced tuberous roots.
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