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Abstract

For the period 2014 - 2015, different varieties and hybrids of seasonal flowers were examined in
greenhouses in Strumica. Nine flowering varieties were studied in the 2 year period: Verbena (Verbena officinalis
L.); Salvia (Salvia officinalis L.); Aliciaum (Alyssum martimum Lam. Synonym Lobularia maritima); Petunia (Petunia
sp.); Begonia (Begonia sp.); Tagetes (Tagetes sp.); Portulaca (Portulaca grandiflora); Impatiens (Impatiens sp.) and
Lobelia sp. L. The technology and conditions of production were examined, including the conditions of seed
production, seedling production, and planting and care during the whole vegetative stage, such as spraying,
nutrient supplementation and preventive measures against diseases and pests. All examined variants were
compared with untreated controls to assess for higher yield, quality and an earlier arrival time at market.

Five fungicides were used for preventative care: Ridomil Gold MZ 68 WG, Score 250 EC, Switch 62.5 WG,
Bravo 500 SC and Topas 100 EC. In addition, 5 different insecticides were assessed: Actara 25 WG, Confidor SL
200, Karate Zeon 5 CS, Chess 50 WG and Pirimor 50 WG. Five variant solutions were studied, each consisting of
2 fungicides and 1 insecticide. All examined variants were highly effective. However, the best performance in
2014 was achieved with a variant containing Bravo 500 SC, Topas 100 EC and Chess 50 WG, and 1 containing
Topas 100 EC, Switch 62.5 WG and Pirimor 50 WG. Both of which had a coefficient of efficiency of 99.6%. The
index of disease in 2014 in the control variant was 48.2%. In 2015, the control index variation was 54.1%, and
the highest biological efficiency was achieved with the variant containing Bravo 500 SC, Topas 100 EC and
Chess 50 WG, with a coefficient of efficiency of 98.4%.

In addition to these experiments, our examination was supplemented by surveys. From the polls it
was found that flower growing in greenhouses was at an early stage of development, requiring appropriate
resources, commitment and time, and that it was still a family business. It also required the state to provide a
strategy for the development of floriculture and to invest in it, such that it could contribute to the growth of
the national economy.
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INTRODUCTION

Throughout the world, floral species are
studied in order to create new genotypes with

A 2-year trial (2014 - 2015) was conducted
in order to assess relevant indicators in hybrid

higher values. Floriculture in the Republic of
Macedonia also re presents a large part of
the agricultural production, having a significant
role in teconomic development. JTo3aHOBCKM 1
JaHkynoscku (1994) estimated that it occupies
10% of the total cultivation area, about 65,000
ha.

flower production. In particular, characteristics
during cultivation in greenhouses, including
appropriate fungal and insect protection, were
determined.

On the basis of these results recommended
could be made for wider production. Hybrids
that are selected for cultivation should be
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characterized by quality, yield and tolerance
of certain diseases (Evens & Hensley, 2004;
Carvalho et al., 2005).

In addition to analysing the cultivation
and disease and insect protection of flowers in

greenhouses, we also assessed the cultivation of
flowers as a family business, and its contribution
tothe developmentofthe regionand Macedonia
(Caves, 1982).

MATERIAL AND METHODS

Seed materials were hybrids of foreign
origin. The 2 years of research took place in
greenhouses of an individual producer in
Vladevci, Strumica.

For both years of the study, 9 flowering
species were examined:

1. Verbena (Verbena officinalis L.)
Salvia (Salvia officinalis L.)
Alyssum (Alyssum martimum Lam.
Synonym Lobularia maritima)
Petunia (Petunia sp.)

Begonia (Begonia sp.)

Tagetes sp.

Portulaca grandiflora

Impatiens (Impatiens sp.)

Lobelia sp. L.
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The harvested hybrids were placed in 4
repetitions of 10 plants each.

In order to ensure normal growth and
development of the test hybrids, adequate
production methods were implemented in the
greenhouses. For plant protection, fungicides
and insecticides were used as preventative
care. During 2014 and 2015, 5 fungicides were
examined, Ridomil Gold MZ 68 WG, Score 250
EC, Switch 62.5 WG, Bravo 500 SC and Topas 100
EC.In addition, 5 different insecticides were also
assessed, Actara 25 WG, Confidor SL 200, Karate
Zeon 5 CS, Chess 50 WG and Pirimor 50 WG.

The examined variant mixtures, a combination
of 2 fungicides and 1 insecticide, were used to
treat plants; non-treated plants were used as
controls.

The experiment included a total of 5
variant treatments and an untreated control.
Each variant treatment was performed on 10
plants in 4 repetitions, for a total of 40 plants.
The first treatment was carried out on seedlings
4 days prior to planting. Another 3 treatments
were performed at intervals of 10 days. The
efficacy of the preparations was evaluated 10
days after the last treatment and was calculated
according to the formula of Abbott (1925). The
level of infection was scored on a scale of 0 - 5,
and the disease index was calculated according
to the Townsen-Heuberger formula (1943).

The research was also supplemented by a
survey, which used basic research methods of
comparative analysis. Methods and techniques
for data collection were also used, including
a method for analyzing document content
and a test method for applying a survey to
respondents. The survey was completed by 65
respondents, 15 flower producers, 25 flower
shop workers and 25 flower consumers. As
an instrument for conducting the research,
a questionnaire was used. The respondents
answered the questions with an appropriate
form in which there was a brief explanation on
how the questionnaire should be filled out, as
well as general questions for the respondent.

RESULTS AND DISCUSSION

In this study, the phenophases of growth
and plant development were followed and the
nutrient status and flowering of plants were
assessed.

By phenological observation, the
occurrence  and duration of individual
phenophases were determined. The recording
of the appearance and duration of each
phenophase from sowing seeds to flowering
was done in order to show the seasonal

cultivation of the studied flowering species in
a protected area, greenhouses in the Strumica
region. In addition, comparisons were made
between treated plants and their controls for
each species. This analysis determined how and
to what extent the application of appropriate
production  techniques, including the
protection of plants from fungi and insects, was
a crucial factor in the cultivation of flower crops
in obtaining higher and better quality yields.
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Chronologically ordered phenological
and quantified results are given in Tables 1 - 4.
There were visible differences in the number of
days from planting to 20% flowering, and also
to 70% flowering. This was significant because

Control plants that were not fed and
treated with plant protection products showed
much fewer flowers of poorer quality. In
addition, many of them lagged behind in their
growth and development, with some dying due

when a product arrives at market earlier it can

command a higher

price.

Table 1. Phenological observations during 2014

to diseases and pests.

Date of
Flower culture Variants Sowing date sprouting Date‘of Da.te of
planting flowering 20%
Verbena control, @ 20.11.2014 30.12.2014 15.01.2015 20.02.2015
officinalis treated 20.11.2014 30.12.2014 15.01.2015 10.02.2015
Salvia control, @ 20.11.2014 25.12.2014 25.01.2015 10.03.2015
splendens treated 20.11.2014 25.12.2014 25.01.2015 28.02.2015
Alyssum control, @ 20.11.2014 25.12.2014 30.01.2015 15.02.2015
martimum treated 20.11.2014 25.12.2014 30.01.2015 05.02.2015
Petunia sp. control, @ 25.11.2014 30.12.2014 25.01.2015 10.03.2015
treated 25.11.2014 30.12.2014 25.01.2015 25.02.2015
. control,@ 25.11.2014 10.01.2015 25.02.2015 10.04.2015
Begonia sp.
treated 25.11.2014 10.01.2015 25.02.2015 25.03.2015
Tagetes sp. L. control, 25.11.2014 20.12.2014 15.01.2015 02.03.2015
treated 25.11.2014 20.12.2014 15.01.2015 20.02.2015
Portulaca control, @ 25.11.2014 30.12.2014 25.01.2015 25.03.2015
grandiflora treated 25.11.2014 30.12.2014 25.01.2015 10.03.2015
Impatiens sp. control, @ 25.11.2014 30.12.2014 25.01.2015 15.03.2015
treated 25.11.2014 30.12.2014 25.01.2015 01.03.2015
. control, @ 25.11.2014 30.12.2014 15.02.2015 20.03.2015
Lobelia sp. L.
treated 25.11.2014 30.12.2014 15.02.2015 10.03.2015

Table 2. Phenological observations during 2014

Flower culture Variants Days from s?wing Days from sp.routing Days from pl.anting
to sprouting to planting to flowering

. control, @ 40 16 36
Verbena officinalis treated 20 16 %6
Salvia splendens control, @ 35 31 a4
treated 35 31 34
Alyssum martimum control, @ 3 36 16
treated 35 36 6
Petunia sp. control, @ 35 31 44
treated 35 31 31
Begonia sp. control, @ 46 46 44
treated 46 46 28
Tagetes sp. L. control, @ 25 26 36
treated 25 26 26
. control, @ 35 26 31
Portulaca grandiflora treated 35 %6 16
Impatiens sp. control, @ 35 26 49
treated 35 26 35
. control, @ 35 47 33
Lobeliasp. L. treated 35 47 23
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Table 3. Phenological observations during 2015

Date of
Flower culture Variants Sowing date sprouting Date.of Da.te of
planting flowering 20%
Verbena control, @ 20.11.2014 30.12.2014 15.01.2015 20.02.2016
officinalis treated 20.11.2014 30.12.2014 15.01.2015 10.02.2016
Salvia splendens | control, @ 20.11.2014 25.12.2014 25.01.2015 10.03.2016
treated 20.11.2014 25.12.2014 25.01.2015 28.02.2016
Alyssum control, @ 20.11.2014 25.12.2014 30.01.2015 15.02.2016
martimum treated 20.11.2014 25.12.2014 30.01.2015 05.02.2016
Petunia sp. control, @ 25.11.2014 30.12.2014 25.01.2015 10.03.2016
treated 25.11.2014 30.12.2014 25.01.2015 25.02.2016
Begonia sp. control, @ 25.11.2014 10.01.2015 25.02.2015 10.04.2016
treated 25.11.2014 10.01.2015 25.02.2015 25.03.2016
Tagetes sp. L. control, @ 25.11.2014 20.12.2014 15.01.2015 02.03.2016
treated 25.11.2014 20.12.2014 15.01.2015 20.02.2015
Portulaca control, @ 25.11.2014 30.12.2014 25.01.2015 25.03.2016
grandiflora treated 25.11.2014 30.12.2014 25.01.2015 10.03.2016
Impatiens sp. control, @ 25.11.2014 30.12.2014 25.01.2015 15.03.2016
treated 25.11.2014 30.12.2014 25.01.2015 01.03.2015
Lobelia sp. L. control, @ 25.11.2014 30.12.2014 15.02.2015 20.03.2016
treated 25.11.2014 30.12.2014 15.02.2015 10.03.2016

Table 4. Phenological observations during 2015

Flower culture Variants Days from s?wing Days from sp.routing Days from pl.anting
to sprouting to planting to flowering
Verbena officinalis control, @ 40 16 36
treated 40 16 26
Salvia splendens control, @ 35 31 44
treated 35 31 34
Alyssum martimum control, @ 35 36 16
treated 35 36 6
Petunia sp. control, @ 35 31 44
treated 35 31 31
Begonia sp. control, @ 46 46 44
treated 46 46 28
Tagetes sp. L. control, @ 25 26 36
treated 25 26 26
Portulaca grandiflora control, @ 35 26 31
treated 35 26 16
Impatiens sp. control, @ 35 26 49
treated 35 26 35
Lobelia sp. L. control, @ 35 47 33
treated 35 47 23

The results of the biological investigations
of fungicides and insecticides for greenhouses
production of flowers in Vladevci, Strumica
are shown in Tables 5 and 6. All examined
combinations of fungicides and insecticides
showed high efficacy in protecting the flowering
plants grown in greenhouses in 2014 and 2015.

In 2014, the highest efficacy was achieved for
the combination of Bravo 500 SC, Topas 100
EC and the Chess 50 WG, and for Topas 100 EC,
Switch 62,5 WG and Pirimor 50 WG, with scores
of 99.6%.

It is important to note that other
combinations of fungicides and insecticides also
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showed high efficacy in preventing damage by
fungi and insects. The disease control indexin the
control plants reached an extremely high level of
48.2% of disease and leaf mass loss in 2014.

The results from 2015 indicated a high
percentage of protection against diseases and
pests for the species grown in the greenhouses.
The efficacies of the examined combinations
were 1 - 2% lower compared to 2014. However,

it is important to note that the control plants
had a higher level of infection at 54.1% in 2015
compared with those in 2014 (48.2% index of
disease).

The 2 best treatments with efficacies of >
98% were the second variant of Score 250 EC,
Switch 62.5 WG and Confidor SL 200 and the
fourth variant of Bravo 500 SC, Topas 100 EC and
Chess 50 WG (Table 6).

Table 5. Efficacy of fungicides and insecticides in flower crop species in 2014

Serial Variants Index of disease % | Efficacy %
Number

Ridomil Gold MZ 68 WG

1. Topas 100 EC 2.2 98.4
Actara 25 WG
Score 250 EC

2. Switch 62,5 WG 0.8 99.2
Confidor SL 200
Switch 62,5 WG

3. Bravo 500 SC 0.6 994
Karate Zeon 5 CS
Bravo 500 SC

4, Topas 100 EC 0.2 99.6
Chess 50 WG
Topas 100 EC

5. Switch 62,5 WG 0.2 99.6
Pirimor 50 WG

6. Control (untreated) 48.2 /

Table 6. Efficacy of fungicides and ins

ecticides in flower crop species in 2015

Serial

Number Variants

Index of disease %

Efficacy %

Ridomil Gold MZ 68 WG
1.|Topas 100 EC
Actara 25 WG

34 96.4

Score 250 EC
2.|Switch 62,5 WG
Confidor SL 200

2.2 98.1

Switch 62,5 WG
3.|Bravo 500 SC
Karate Zeon 5 CS

2.6 97.3

Bravo 500 SC
4. | Topas 100 EC
Chess 50 WG

2.2 98.4

Topas 100 EC
5.|Switch 62,5 WG
Pirimor 50 WG

2.8 97.8

6. | Control (untreated)

54.1 /

On the basis of the surveys and statistically
analysed data contained in the questionnaire,
it was found that in the Republic of Macedonia
it is relatively difficult to create a greenhouse
environment for the commercial production of
flowers. The results obtained can be generalized
with 99% reliability. Of consumers, 60% believed

that conditions have not been developed for
flower crop production, while 30% considered
that a large part of the development of a flower
trade had been achieved. Of these, 10% of
consumers considered that conditions for the
development of flower trade were difficult.
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The research found that the development
of flower growing in greenhouses in our area is

in the initial phase, consisting mostly of family
businesses and most of these were self-financed.

CONCLUDING REMARKS

Based on the results obtained from the
2 years of research on the cultivation and
protection of seasonal flowers in greenhouses in
Strumica, the following significant conclusions
could be drawn.

In the species where appropriate
production technniques was applied, with
reqular feeding of the plants and appropriate
and timely application of plant protection
products, the occurrence of flowering was
earlier. In some floral species such management
practices resulted in flowers > 10 days before
control plants. Earlier placing of flowers at the
market brings a higher selling price, which
means greater profit for the producer.

The control variants examined were
characterized by significantly higher vyield
and quality when grown under greenhouse
conditions.

All examined variants of fungicides and
insecticides in 2014 and 2015 yielded a high
percentage of efficacy for plants compared to
no treatment.

It was best to apply preventive protection
of at least 3 - 4 treatments of the fungicide and
insecticide mixes. The first must be mandatory
in the seedling stage, at least 3 - 4 days before
planting, with 3 treatments at intervals of 10
days during the vegetative stage.

The high efficacy of the tested preparations
was confirmed when compared with the
control variant, where no chemical protection
was applied. Control plants showed indexes of
disease of 48.2% in 2014 and 54.1% in 2015.

The results of the study indicate that
flower plants can not be successfully grown
in greenhouses without adequate preventive
chemical protection.

From the survey it was established that the
development of flower growing in greenhouses
in our area is in the initial phase, with self-
financed family businesses.

The state needs to develop a strategy for
the development of floriculture and provide
necessary investment. Such a strategy will
contribute to the development of the national
economy.
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OAINERYBAKE U 3ALUTUTA HA CE3OHCKO LIBEKE
BO OPAH>KEPU BO CTPYMULIA

Unuo PuctoB’, Unuja Kapos'*
'3emjodesncku pakynmem, YHusep3umem ,loye [endes” - LLimun,
Kpcme Mucupkos 10-A, 2000 LLimun, Penybnuka MakedoHuja
*KonHmakm asemop: ilija.karov@ugd.edu.mk

Pesume

Bo nmepuogot 2014 n 2015 roguHa ce UCAMTYBaaT PasfiMUHK COPTU U XMOPWAN CE30HCKO LBEKE BO
opaHxepuun Bo CTpymuua.

Bo ABerofvWHMOT Nepuog Ha UCNUTYBake UMalle 9 UBeTHU copTu: BepbeHa (Verbena officinalis L.);
cansua (Salvia officinalis L.); anvunja (Alyssum martimum Lam. cuHoHum Lobularia maritima); netyHwja (Petunia
sp.); 6eroHuja (Begonia sp.); Tagetes (Tagetes sp.); nopTynaka (Portulaca grandiflora); umnatueHc (Impatien ssp.) n
Lobelias sp. L. TexHMKaTa 1 TeXxHONIOTMjaTa Ha NPOU3BOACTBOTO OuMie MCNUTYBaHW BO YCNOBU Ha NPOU3BOACTBO,
rnoToa bune NCNWUTYBaHW YCNOBKTE 3a MPOU3BOACTBO Ha CEME, NMPOW3BOACTBO HA CAfHULM, CafieHe U Hera BO
TEKOT Ha LienaTa Beretaumja (Mpckare, HeryBame 1 MpeBeHTVBHa 3aLTTa o 60NecT 1 WTETHULN.

NmeHo, cuTe wncnvTaHW BapujaHTU BO crniopefba CO KOHTpONiHAaTa BapWjaHTa (HeTpeTupaHu) ce
KapaKkTepur3npaaTt co NOBMCOK NPUHOC, KBANINTET 1 MOPaHO NPUCTUTHYyBake 3a NiacMpare Ha Na3apor.

3a npeBeHUuja ce KopucTeHn neT eyHruuman: Ridomil Gold MZ 68 WG, Score 250 EC, Switch 62.5 WG,
Bravo 500 SC n Topas 100 EC v net paznuuHu nHcektuyman: Actara 25 WG, Confidor SL 200, Karate Zeon 5 CS,
Chess 50 WG u Pirimor 50 WG. Op, cuTe TecTupaHu GyHrMUMAM U MHCEKTULMAN 3@ UCMUTYBaHE, MOATOTBEHM
(ce KopwcTaT) Ce MeT BapmjaHTX Kou ce cocTojaT of ABa QYHrMumMamn 1 egeH nHcektnuma. Cute NCNUTyBaHm
BapwvjaHTX AaBaaT BUCOK NPOLEHT Ha edukacHocT. HajedpukacHa, Bo 2014 r. ce nokaxkana BapujaHtaTa Bravo
500 SC, Topas 100 EC n Chess 50 WG n Topas 100 EC, Switch 62.5 WG n Pirimor 50 WG, co KoepuumneHT Ha
edpukacHocT o 99.6%.

NHaekcoT Ha 6onecta Bo 2014 BO KOHTpOJHaTa BapujaHTa e 48.2%.

Bo 2015 r. nHAEKCOT Ha boniecTa BO KOHTpOJSIHATa BapujaHTa Gewe 54.1%, a Hajronema GUOMNOLLKa
epunKacHOCT e nocTMrHaTa co BapujaHTata Bravo 500 SC, Topas 100 EC n Chess 50 WG, co koedpuumeHT Ha
edurkacHoCT o 98.4%. Bo npusor Ha HalwyTe eKCNepUMEHTH, HALWETO UCNUTYBabe Gelle JOMONTHETO CO aHKETH.

Op aHKkeTuTe Gelle OTKPMEHO [eKa Pa3BojoT Ha LiBEKApeCcTBOTO BO OPAHXKEPMM BO HaLLUTEe MPOCTOpY e
BO noyeTHa da3a 1 6apa coofBETHU PeCYpCH, MOCBETEHOCT U Bpeme, 1 Aeka cXl ywiTe e Bo cemeeH 6u3HKC. McTo
Taka, Toa 6bapa of ApXaBaTa Aia pa3Bue cTpaTeruja 3a pas3Boj Ha LBEKAPCTBOTO 1 Aa MHBECTMPA GUHAHCKCKM
CpeqacTBa, LWTO UCTO Taka Ke NpuaoHece 3a Pa3BOojoT Ha HaLMOHaTHaTa eKOHOMUja.

KnyuHu 360poBu: ysekurd, puHauyudU, UHCeKMUYUOU, aHKkemu, 3auumuma
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