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PE3OME

Mpes 2017-2018 r. B WHcTutyTa no
[ekopaTuBHM 1 nevebHn pacTeHns - Codus
e npoyyeHa Bb3MOXHOCTTa 3a OTrnexgaHe
Ha gBa 6barapcku copta MyHM Kapamdun —
Enma3s n Codoust npun Nosicku ycnosus.

YCTaHOBEHO €, Ye NMpoyyYeHunTe cop-
TOoBe 3aub(TABaT paHoO HanposeT, npes
BTOPOTO [eceTAHEeBMWE Ha anpus, Kato
pacteHusTa Ha copT Codms BCTbNBaT B
ubtex ¢ 4 A0 7 OHU NO-paHO B cpas-
HeHune ¢ Te3n Ha copT Enmas. MNpoabmku-
TeNHoCTTa Ha UbTexHua nepuos B
3aBMCMMOCT OT K/IMMaTU4YHUTE YC/I0BUA €
npuénn3nTenHo 6 Meceua. 3acafeHu Ha
OTKPUTW N/IOLLM COPTOBETE 3anas3Bar Bu-
cokaTa NpoAyKTMBHOCT M A06POTO Kadec-
TBO Ha UBETHa MpoAyKuus, Karo mno-
npoayktneeH e copt Cochmsa - 845 6p./2
M WUAn 2 NbTY NO-BUCOK A06GWB OT TO3M Ha
copT Enmas - 454 6p./2 m?. Cymara ot I'®°
u 1™ kauecTBO OTPA3aH LBAT KbM 06LMA
[o6uB 1 Npu ABaTa copTa e 0Koo 68,0%.
Mpn MyMHYCcOBUM Temneparypu OT -16-18°C
3a KpaTbK nepuog ot Bpeme (3-4 AHK)
pacTteHusiTa U Ha gBaTta copTta npe3umy-
BaT ycnewHo. B 3aBMCUMOCT OT Kiuma-
TUYHMTE YyCoBUA copToBeTe Enmas u
Codpusa morar ga ce oTriexgar npu non-
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SUMMARY

Possibilities for outdoor growing of
two Bulgarian spray carnation cultivars —
Elmaz and Sofia — were studied at the
Institute of Ornamental and Medicinal
Plants in 2017-2018.

It was found that the studied
cultivars started blooming in early spring
during the second decade of April, the
plants of cv. Sofia having flowered 4 to 7
days earlier than Elmaz.The duration of
the flowering period was about 6 months
and depended on climatic conditions.

When planted outdoors, the cultivars
maintained high performance and good
bloom quality with cv. Sofia being more
productive with 845 blooms/2m? or twice
the produce of cv. Elmaz - 454
blooms/2m®. The ration of 1% and 2"
grade cut flowers to the total flower
production was approximately the same at
an average of 68.0%. The plants of both
cultivars successfully survived freezing
temperatures of -16°C to -18°C for a short
period of 3-4 days.

Depending on ambient conditions,
cultivars Elmaz and Sofia can be grown
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CKM YC/IOBUSI KATO MHOrOroAuLIHa Kyntypa
B MPOAb/IKEHUE Ha 3-4 TOAUHN.

Kntouosu aymu: cenekuus,
MeXAyBUa0BU Xnbpuan, kapamdun, Looms,
KayecTBo, peHodhasn

YBO[,

B pesyntatr Ha cenekymoHHaTa
JeliHOCT npu Kapamduia e Cb34afdeHo
ro/fIIMo pasHoobpa3ue 0T COPTOBE, rPyNu
n xmnbpngHun opmn (Garibaldi, 1981;
Boikov, 1987; Cantor, 1993; Staaveren,
1998; Atanassova, 2011; Atanassova,
2013). HeobxogumocTTa OT Cb3gaBaHe
Ha HOBW OpPUIMHasTHN COPTOBE Kapamdun
€ MpoguKTyBaHa OT MnoBULLABaHe YCTOM-
yMBOCTTa KbM (Dy3apuiiHO yBAXBaHE U OT
oboratsiBaHe, ¥ pasHooOpassiBaHE Ha
COpPTUMEHTa, CbO6pa3HO HapacTBaluTe
ecTeTMYecku U3NCKBaHUS Ha noTpebuTenu-
Te (Neimann, 1989; Zenne and Wood, 1991;
Nakano et al., 1996; Slavov et al., 2001).

3a nocturaHe Ha Tasn uen B
CeNleKUMOoHHNTE nporpammn npu kapamdu-
na ce wusnonssar AuBM BUOOBE, KOWTO
npeactaBnsiBat WMHTEPEC CbC CBOUTE
JEeKopaTuUBHM Mpu3HauM W KadvecTBa -
opurMHaneH xabutyc, aTpakTuBHa Garpa
n hbopma Ha LBeTa, Hanyme Ha apomar,
KakTO M LUEHHMW, GMONOTMYHM N CTOMaHCKM
KayecTBa - Aobpa aganTMBHOCT KbM K/u-
MaTUYHWUTE W MOYBEHW YC/I0BUSA, PaHeEH ©
06uneH ubgTeX, TONEPaHTHOCT KbM MpK-
YMHUTENA Ha y3apuinHO yBsAXBaHe M Ap.
(Peev, 1982; Meshinev et al., 1994;
Staaveren, 1998; Atanassova et al., 2001).

Y Hac, npe3 1992 r. 3a nosyyaBaHe
Ha MO-roNIIMO rEHETUYHO pasHoobpasune
npu cenekumsTa Ha MUHW kapamdun e
npoBefeHa MeXAyBuaoBa xmopuansauus,
KaTo 3a poguTesncks copmmu ca usnon-
3BaHU pas3/IM4YHN COPTOBE MUHW Kapam-
¢un (D. caryophyllus f. spray Hort.) n
OVIBU BUAOBE Kapamu ¢ YyXgecTpaHeH
N mMecTeH npowusxog (Atanassova, 1998;
Atanassova and Bachvarova, 1998;
Atanassova, 2014).

Llenta Ha npoyyBaHeTo e npocneas-
BaHe NOBeAEHNETO Ha Gbirapcku copToBe
MUHK Kapamdmn (MexXayBuaoBu Xxmopugn)
OTIIeXAaHn Npy NoJICKN YCNOBUS.

as perennials in field conditions for a
period of 3-4 years.

Key words: selection, interspecies
hybrids, carnation, yield, quality,
phenophases

INTRODUCTION

Selection activity in carnation has
resulted in big diversity of -cultivars,
groups and hybrid forms (Garibaldi, 1981,
Boikov, 1987; Cantor, 1993; Staaveren,
1998; Atanassova, 2011; Atanassova,
2013).

The creation of new original carnation
cultivars aims at the increase of Fusarium
wilt resistance as well as assortment
enrichment and diversification to meet the
growing aesthetic demands of customers
(Neimann, 1989; Zenne and Wood, 1991;
Nakano et al., 1996; Slavov et al., 2001).

To achieve this goal, wild carnation
species are used in the selection
programs due to their interesting
ornamental features and qualities such as
original habitus, attractive bloom color and
shape, fragrance and valuable biological
and economical parameters, e.g. good
adaptability to climatic and soil conditions,
early and prolific flowering and tolerance
to the agent of Fusarium wilt, etc (Peev,
1982; Meshinev et al., 1994; Staaveren,
1998; Atanassova et al., 2001).

In 1992, we completed interspecies
hybridization aimed at expanding the
genetic diversity in the selection of spray
carnation by using different spray
carnation cultivars (D. caryophyllusf.
spray Hort.) as well as wild species of
foreign and local origin as parent forms
(Atanassova, 1998; Atanassova and
Bachvarova, 1998; Atanassova, 2014).

The objective of the study was to
monitor the behavior of Bulgarian spray
carnation cultivars (interspecies hybrids)
in field conditions.
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MATEPVANT N METOAN

Mpes nepuopga 2017-2018 r. B
WMHcTUTyTa no pekopaTvBHW U fle4ebHn
pacteHuns - Codmns e 3a10KeH MOJICKUA OnuT
C 2 Obarapcky copta MuWHU  Kapamdun:
Enmas (D. caryophyllus f. spray Hort., copt
Barbara X D. gratianopolitanus Will) u
Codpusa (D. caryophyllus f. spray Hort., copT
Hacnapa X D. carthusianorum L.).

Copt Enmas e c epgpu, Kuayectu
LBeToBe CbC cCuieH apomart. barpata Ha
LBETOBETE e CBeT/0nNasa [0 po3osa. Ha
eVH LBEeTOHOC ce obpa3sysaTr cpefHo Mo
5,0 uBATa, KaTo AMAMETLPBLT Ha LUBeTa e 3,5
cm (Purypa 1).

®dur. 1. Copt Enmas
Fig. 1. Cultivar Elmaz

Copt Cochua e ¢ ApebHu, kudectu
uBeToBe, ¢ MHoro cnab apomar. barparta
Ha LUBeToBeTe e uuMKnameHa. Ha epguH
LBeToHOC ce obpasysar cpegHo no 15,0
LBATa, KaTo AMaMeTbpbT Ha ugeta e 2,8
cm (Purypa 2).

dwur. 2. Copt Codhusa
Fig. 2. Cultivar Sofia

MATERIAL AND METHODS

In 2017-2018, a field trial was
initiated at the Institute of Ornamental and
Medicinal Plants in Sofia with two spray
carnation cultivars - Elmaz (D.
Caryophyllus f. Spray Hort., cv. Barbara X
D. gratianopolitanus Will) and Sofia (D.
Caryophyllus f. Spray Hort., cv. Naslada X
D. Carthusianorum L.).

Cultivar Elmaz has large fascicular
blooms with strong fragrance. The bloom
color is light purple to pink. There are five
blooms per peduncle with diameter 3.5
cm (Figure 1).

Cultivar Sofia has small fascicular
blooms with little fragrance. The color is
fuchsia. There are 15 blooms per
peduncle with diameter of 2.8 cm (Figure
2).
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OT BCekn COpT ca 3a/10KEHN ca Mo
3 MoBTOpeHus, kaTo edHO MOBTOPeHUE e
npeactaseHo oT 10 pacTteHusa ¢ pasmep
Ha onuTHaTa napuenka 2 m°. PacTeHusTa
ca 3acageHn Ha 20 wOHW B Tpupenosa
nexa npu rbCToTa Ha 3acaxaaqe 5 6p./m’.

M3BbpLleHn ca heHoNormyHn Hab-
NIOAEHUS 1 ca NPoc/efeHn HavasHuTe U
MacoBu nNposiBM Ha 6yToHM3auuATa U
ubTexa, cboTBeTHO nNpu 10% n 60% pac-
TeHus, BCTbNUAM B AafeHaTa heHodhasa.

[O6MBBT 1 Ka4eCcTBOTO Ha OTpsA3aH
LBAT ca OTYETEeHW Mnpe3 BTOpara roguHa
Ha oTrnexaaHe (2018 r.).

3a ycTaHOBsiBaHe 3VMOYCTOWYU-
BOCTTa Ha ABarta 6b/rapcku copta Kapam-
N e n3nonssBaH NPOLEHTLT Ha npesu-
MyBa/IUTe pacTeHWsi, OTYETEH pPaHO Ha-
nposieT Npu 3ano4ysaHe Ha BereTaunaTa.

PE3YJITATU N OBCBXXOAHE
Mpe3 nbpBaTa rogvHa Ha OTIIeX-
haHe (2017 r.) ce HabnmogasaT pasnunuus
npyv MNpoTUYAHETO Ha OTAeNHUTE (heHo-
a3 Ha pgBata u3nutaHu copTta. [lo-
paHeH ce okasa copT Codms, yniito Lbd-
TeX U36bP3Ba CbC 7 AHM OT TO3U Ha COPT
Enmas, a macoBuAT ubdTex — ¢ 10 gHu
(Tabnuua 1). PasnvkaTa B NPOABb/KUTEN-
HOCTTa Ha Uub(Texa B roguvHata Ha
3acaxjaHe Mexgay ABaTa copTta € 7 [Hu,

KaTo Cc No-Ab/abr nepuog e copt Codoms.

Tabnmua 1. DeHOAOrnyHu

Three replications per cultivar were
made, ten plants each on a trial plot of 2
m% The plants were planted on June 20 in
a three-row flower bed at a density of 5
pieces per square meter.

The phenological observations
monitored the phases of initial and mass
button formation and flowering in 10% and
60% of the plants having entered a given
phenophase.

The production and quality of cut
flower were recorded on the second year
of growing (2018).

Winter resistance of both Bulgarian
carnation cultivars was established based
on the percentage of overwintered plants,
recorded at the start of vegetation in early
spring.

RESULTS AND DISCUSSION

Both tested cultivars showed
differences in the separate phenophases
during the first year of growing. Cv. Sofia
proved to be earlier maturing than Elmaz
with initial blooming 7 days earlier and
mass blooming — 10 days earlier (Table
1). The difference between the two
cultivars in the duration of blooming
during the year of planting was 7 days,
being longer in cv. Sofia.

HabnoaeHNss Ha O6b/ArapCcku CcopToBE  MUHU

Kapamdwun, oTrnexgaHu npu nosacku ycnosus, npes 2017-2018 r.

Table 1. Phenological observations of Bu
in field conditions in 2017-2018

Igarian spray carnation cultivars, grown

Copt ByToHusauns/Budding Lisdhtex/Flowering MpoabmkuTenHocT
Cultivar Havaso MacoBa Havaso MacoB Kpai Ha ubTexa, oHu
beginning| budding | beginning | flowering end Flowering period, days
2017
Enwas/Elmaz] 13.08. 21.08. 27.08. 07.09. 05.11. 70
CodmaSofia | 07.08. 12.08. 20.08. 28.08. 05.11. 77
2018
Enmas/Elmaz] 08.04. 14.04. 25.04. 30.04. 25.10. 183
Codma/Sofia| 04.04. 10.04. 21.04. 27.04. 25.10. 187

Mpe3 BTOpaTa rogyHa Ha OTrIex-
paHe (2018 r.) pacTeHuaTa Ha copT
Cohmas OTHOBO BCTbBMNBAT MO-pPaHO BbLB

The button formation and flowering
phases of cv. Sofia, compared to Elmaz,
started earlier during the second year of
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(pasza 6yToHM3aUMA N UbGTEX, B Cpas-
HeHne cbe copT Enmas. HabnwogasaHata
pasnuka mexay heHodhasute Ha gparta
copTta e no-masnka, B CpaBHeHue C Tasu
npes nbpeaTa roguHa (2017 r.). Macosu-
Te nposiBu Ha cheHoasnte npu copT
Cochua ca OTYeTEHUM CbLWO MO-paHo,
CbOTBETHO C 4 1 3 AHW.

MpoAb/mKMTENHOCTTA Ha LUbMTex-
HUA nepuog npw nBata copta MUHU
Kapamcpun npe3 2018 r. e okoso 6
meceua (0T Hauyano Ha UbdTex Ha I™
Bb/HA [0 Kpas Ha UubgTex Ha ™
Bb/IHA), KaTo Ha 5 OKTOMBpPU € Habnio-
[aBaHo Havyano Ha npeubpTABaHe.

lMpe3 BTOpaTa rognHa Ha OTrnex-
JaHe u Npu gBata copTa kapamdwn ca
peructpupaHn 3 BbJHU Ha LUbTEX C
ACHO M3pas3eHa copToBa cneungnMyHOCT,
kato npu ™ BbAHA € OTYETEHO camo
Hayasio Ha ub(Ttex. MNpu copt Enmas
nbpBaTa Bb/IHA Ha Ub(TEX 3arnoysa OT
25 anpun 1 3aBbpwBa Ha 31 mai c
NPOABL/KUTESTHOCT Ha UbdTEX OKoMo 1
Mecel, BTopaTa Bb/Ha e o1 20 tonm - 10
cenTemMBpun C NPoabLKNTENHOCT 50 AHW,
a TpeTaTa BbJIHA Ha UbPTEX - OT 17
OKTOMBpPMW A0 25 OKTOMBPY (MbpBa C/aHa).
MbpBata Bb/HA Ha UbQTEX Mpu copT
Cochua e otueTeHa oT 21 anpun go 8
IOHW, C MNPOABL/XUTENHOCT 48 [HwW,
BTOpaTa e oT 2 aBryct - 25 centemspu ¢
npoab/pkuTenHoct 54 aHW, a Tpertarta
Bb/IHA Ha UbTEX NPOTUYA, KaKTO Mpu
copT Enmas (17-25 oktomBpw).

Ha Tab6nuua 2 ca gageHn pesyn-
TaTuTe 3a f[obuBa U KayecTBOTO Ha
ABaTa O6barapcky copta MWHWU Kapam-
doun. MNpe3 nbpBara rogmMHa Ha OTrnex-
JaHe He e oTuuMTaH Jo6MB U KAYeCTBO Ha
OTpsi3aH UBAT, Tbil kKAaTO pacTeHusTa He
ca BCTbMBaNu BbB (peHohasza LbdPTeX,
nopagn KbCHaTa farta Ha 3acaxjaHe.
HabnwgaBaHo e camMo usubTaBaHe Ha
e[IMHNYHW pacTeHus ¢ 1-2 LBeToHOCa.

growing (2018) as well. The difference
between the phenophases of both
cultivars was smaller, compared to the
first year (2017). Also, the mass
manifestation of the phenophases in cv.
Sofia occurred 4 and 3 days earlier,
respectively.

The duration of the flowering
period in both spray carnation cultivars in
2018 was about 6 months (from the start
of the first blooming period to the end of
the third blooming period) and beginning
of fading on October 5.

Three flowering periods with clearly
defined cultivar specifics were recorded
in both carnation cultivars during the
second year of growing with only the
beginning of flowering being recorded for
the third period. The first period of
flowering in cv. EImaz started on April 25
and ended on May 31 with duration of
about a month. The second period took
place within July 20 - September 10 and
the third — October 17 to the first frost
(October 25).

The first period of flowering in cv. Sofia
was recorded from April 21 to June 8 with
duration of 48 days. The second period
was August 2 — September 25, i.e. 54
days and the third was the same as in cv.
Elmaz (October 17-25).

Table 2 shows the results on
productivity and quality of both Bulgarian
spray carnation cultivars. Cut flower
productivity and quality were not recorded
during the first year of growing because
the plants did not enter into the blooming
phenophase due to late planting. Only
single flowering of plants with 1-2
peduncles was observed.
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Tabnuuya 2. JobuB W Ka4yecTBO Ha
oTrAexgaHn Npu NoJsiIcKu ycrioBus, npes3

GBb/ITAPCKM COPTOBE MMWHM  Kapamdws,
2018r.

Table 2. Productivity and quality of Bulgarian spray carnation cultivars, grown in

field conditions

BbnHa Ha | OTHOCUKTEIEH KauecTBO Ha OTpA3aH UBAT
ubgTex | obu, nobus Cut flower grade
Flowering | Relative total
periods productivity
6p. % I-BO II-po Ill-To HectaHpgaptHo | Cyma | + Il
pcs. [ Il Il Non-standard | Sum | + I
6p. | % | 6p. | % | 6p. | % 6p. % 6p. | %
pcs. pcs. pcs. pcs. pcs.
Copt Enimas / Cultivar Elmaz
[ 223 | 491 66 |296| 52 [23,3] 76 |34,1]| 29 13,0 | 118 | 52,9
Il 189 | 416 | 93 |49,2| 68 |36,0]| 25 |13,2 3 1,6 161 | 85,2
Il 42 9,2 26 |619| 11 |26,2| 4 9,5 1 24 37 88,1
Total: 454 | 100,0 | 185 | 40,7 | 131 | 28,8 | 105 | 23,2 | 33 7,3 | 316 | 69,6
Copt Codous / Cultivar Sofia
[ 713 84,4 | 234 146,8 | 215 |30,3| 171 |149| 93 8,0 |449 63,0
Il 105 12,4 | 61 |58,1| 22 |20,9| 21 | 20,0 1 1,0 83 | 79,0
Il 27 3,2 19 |704| 6 |222| 2 7,4 - - 25 92,6
Total: 845 | 100,0 | 314 | 37,2 | 243 | 28,7 | 194 | 23,0]| 94 11,1 | 557 | 65,9

lMpe3 BTOpaTa rognHa Ha OTrnex-
JaHe ¥ npu aBarta copta MUHW Kapam-
oun e nosiyvyeH BMCOK A0OMB Ha OTpsiaH
LBAT, KATO NO-MPOAYKTUBEH € COPT Codchusn
c 845 6p./2 m®, npnbNU3NTESIHO 2 NbTU
no-BMCOK A0O6UB OT TO3M Ha copT Enmas -
454 6p./2 m®. Cymata oT I™ wn 1™
KayecTBO OTpsA3aH UBAT ChpsAMO 06LWuns
[obnB e npubnuanTenHo epgHakea
69,6% npu copt Enmas u 65,9% npu
copt Codpus.

MonyyeHuat [obus ot I BbAHA
Ha UubdTeX npu copT Enmas npeg-
crasnasa 49,1% ot uanara npoaykuus,
ot I BbnHa - 41,6% (6/13bK 40 TO3M Ha
I™ BbnHa), a oT ™ BbaHA Ha LbMTEX —
9,2%. 3a pasnuka ot copt Enmas,
[OOMBBLT Ha OTpsidaH UBAT npu CopT
Codpusa nonyyeH ot I BbHa Ha LbdTex
€ 3HauMTesIHO No-BUCOK - 84,4%, ot II™
BbJ/IHA € MHOro MO-HUCHK - 12,4%, a oT
1™ Bb/Ha Ha LbAITEX € 3,2%.

3a ycTaHoBABaHe 3MMOYCTOMYU-
BOCTTa Ha COPTOBETE MWHM Kapamdwn,
OTrNeX4aHn npu MoJICKU YC/I0BUA He ca
npoBexgaHn HabmopeHns. OT npegsa-
PUTE/THN HallM Mpoy4YBaHWUsA € ycTaHOBe-

During the second year of growing,
both spray carnation cultivars had high
production of cut flower, cv. Sofia being
more productive with 845 pieces/2m®,
while the productivity of cv. EImaz was
approximately twice lower 454
pieces/2m2 (Table 2). The sum total of
first and second grade cut flower vs. the
total cut flower production was
approximately the same — 69.6% in cv.
Elmaz and 65.9% in cv. Sofia.

The production from the first
flowering period of cv. Elmaz was 49.1%
of the total production, from the second
flowering period — 41.6% (close to that of
the first) and from the third — 9.2%.

Unlike cv. Elmaz, cut flower
production of cv. Sofia during the first
flowering period was considerably higher
at 84.4%,much lower in the second
flowering period — 12.4% and insignificant
in the third one — 3.2%.

Winter resistance of the two spray
carnation cultivars in field conditions was
not studied. In our preliminary studies,
both cultivars had overwintered

HO, 4Ye W1 [gBata CopTa npes3nmMyear

successfully in steel and glass
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YCMNELWHO B HeoTomnjseMa CTOMaHEHOCTbK-
NeHa opaHxepus, B pe3yntar Ha KoeTo
Morart fa ce oTr/fiexgar Ha eHO 1 CbLUOo
MACTO B MPOAb/KEHME HA 3-4 rOANHN.

MMpe3 BTOpara roavHa Ha OTI/IeX-
JaHe npuv 3anoysaHe Ha BeretauusTa (20
MapT) e yCTaHOBEHO, Ye pacTeHusATa U Ha
[ABarta copTta ca npesnmyBasin yCrneLHo —
100%, npu cpaBHUTENHO NO-MeKa 3uma
2017/2018 r. B cpaBHEHME C ApYyru roam-
HKU. 3a palioHa Ha rp. Codus Hali-HUCKUTE
MWHYCOBMK TemnepaTtypu, u3MepeHu npes
Tasu 3uma 6sxa ot 16 Ao 18°C B npoaun-
XeHue Ha 3-4 gHu. HabniogasaHaTta 3MMo-
YCTOWYMBOCT Ha ABata copTa kapamdwmn ce
Ob/DKN Npefyn BCUUKO Ha TEXHWUS MPOU3XO0A,
oHacnegeHa ot gusBuTe  Bugose D.
gratianopolitanus Will. n D. carthusianorum
L., u3nonssaHu kato pogutesnka dopma
npv xmépuamnsaumara.

n3BOAMN

Mpu oTrnexpaHe Ha Asata copTa
Kapamdun — Enmas u Codpusi npu Noscku
yCnoBusA morar fia ce HanpassT cnegHuTe
n3BoaMm:

N3nuTaHuTe coptoBe 3aubgrasar
paHo HanposieT - npe3 BTOPOTO [JeceT-
[HEeBVe Ha anpw, Kato Nno-paHeH e copT
Cochus ¢ 5-6 gHu. LibhTexHuaT nepmog u
npu QAsata copta € MNpoab/IKUTENEH,
oKoJ10 6 meceua.

|_|O-I'Ip0£EI,yKTI/IBeH e copTt Codusa ¢
845 6p./2 m® oTpsi3aH LUBAT, NpubIU3M-
TeNIHO 2 MbTU MO-BUCOK OT AobuBa Ha
copT Enmas - 454 6p./2 m®. Cymarta ot I'™
u 1™ kauyectBO OTpsA3aH LBAT CNPSAMO
o6wusa gobme e NpubAN3MTENHO edHakBa —
cpenHo 68,0%.

PacteHusTa Ha gBaTa copTa MUHU
kapamcun Enmas u Codoma npesvmysar
ycnewHo — cbe 100% ouenenn pacteHus,
npu MUHYCOBW TemnepaTypu OT -16-18°C
B Npogb/oKeHne Ha 3-4 OHu.

greenhouse without heating, as a result
of which they could be grown on one and
the same place for a period of 3-4 years.

During the second year of growing,
plants of both cultivars successfully
overwintered as it was found at the
beginning of vegetation (March 20), i.e.
100%, given that the winter of 2017/2018
was fairly milder compared to other
years.The lowest temperatures recorded
for the district of Sofia during this winter
were -16 C to -18 C for a period of 3-4
days. The winter resistance of both
carnation cultivars was largely due to
their origin, inherited by the wild species
D. gratianopolitanus Will. and D.
carthusianorum L. that were used as
parent forms in the hybridization.

CONCLUSIONS

The following conclusions can be
made from growing of spray carnation
cultivars Elmaz and Sofia in field
conditions:

The trial cultivars started flowering
early spring during the second ten-day
period of April with cv. Sofia 5-6 days
earlier. The flowering period in both
cultivars was 6 months long.

Cv. Sofia was more productive with
845 pieces/2 m® of cut flower,
approximately twice higher than cv. EImaz -
454 pieces/2 m”. The sum total of first and
second grade cut flower vs. total
production of cut flower was approximately
the same at an average of 68.0%.

The plants of both spray carnation
cultivars Elmaz and Sofia overwintered
successfully, i.e. 100% survival rate at
-16°C to -18°C for a period of 3-4 days.
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PE3IOME

Lien Ha HacToALLOTO n3cneasaHe e
[la ce yCTaHOBWM reHOTOKCUYHOTO Bb3Aei-
cTBMe Ha wuHcektuump Fastac 10 EC.
M3nonseaHn ca pasnnyHn KOHLEHTpaLumm
(5, 10, 15, 20, 30 ml nHcekTMumMAa, paspe-
JeHn B 2 nutpa nuTeiHa Boga). Bcsika
eflHa OT KOHLEeHTpauumTe cnmpa pacrexa
Ha KopeHuWTe Ha nyka. PacTeHusATa ce
TpeTupart B NpoAb/ikeHne Ha 8 gHu. Obii-
XMHaTa Ha KOpeHuTe OT JIyK e Mo-mMasika
npu nosuLlaBaHe Ha KOHLleHTpauuaTa Ha
pastBopa Ha uHcekTMuupa. Bb3 ocHoBa
Ha HaCTOoALWOTO n3cneaBaHe ce ycTaHoBY,
Yye MHCEeKTULMABLT uma oTpuuaTesiHo Bb3-
JeicTBne BBbPXY MWUTOTUYHOTO [efieHune
Ha KNeTkute BbB BbpXa Ha KOpeHuTe Ha
nyKk. Tpy KOHUEHTpaunsa Ha MHceKkTuuuaa
oT 30 ml, gb/MKMHaTa Ha KOpeHa ocTasa
Hynesa. [lokaTo npu KOHTponata, 4b/hKuU-
Hata Ha KopeHWTe Ha /iyk € 8 cm 3a
nepuog ot 8 AHu. MNonyyeHute pesynratu
nokassar, 4Ye WHCEKTUUMABLT OKa3Ba
ro/IIMO reHOTOKCUYHO Bb3elNCTBME.

Knto4yoBn AoyMn: reHOTOKCUYHOCT,
UHcekTuumpa, Fastac, kopeHu, Allium cepa
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Published: 07.10.2019

SUMMARY

Aim of this research is to determine
the genotoxic effects of insecticide Fastac
10 EC. We used different concentrations
(5, 10, 15, 20, 30 ml insecticide / diluted in
2 liters of drinking water) of insecticide
solutions. All the concentrations used
caused inhibition to the growth of the
onion root. The plants were treated for 8
days. The length of onion root decreased

as the concentration of insecticide
solution increased.
Based on our investigation, that

insecticide has negative effects on mitotic
divisions in onion root tip cells. At
concentration of 30 ml insecticide the
length of root it was zero.

While at control group the length of onion
root it was till 8 cm for 8 days. The
obtained results show that insecticide has
more genotoxic effect.

Key words: genotoxicity,
insecticide, fastac, root, Allium cepa
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YBO/,

CesickocToMaHckUTe npenapatn ce
n3non3saTr yCuneHo OT [eceTuneTus, B
onvT da ce npeanasaT nocesBuTe OT Hace-
KoMW W BpeguTenu. Bbnpeku TOBa, B
CBeT/IMHAaTa Ha HapacTBawara ycToinuu-
BOCT, BCSika rogvHa Ha nasapa ce npeg-
CTaBsi OFPOMEH aCOpPTUMEHT OT HOBW Be-
uiectBa, KOETO HOCU CbOTBETHUTE OTpU-
uatesiHn Bb3AEWCTBUS M NOBMLWIABA pas-
X04MTe B XpaHuWTesnHata MHAycTpus. Hewo
noseue, nectuuuanTe ca OTPOBM, KOUTO
YMULLMIEHO Ce pasnpbecBaT B OKoMHaTa
cpega 3a ga KoHTponwvpaT BpeauTenu,
npM ToBa B MOCNEACTBME OCTaBaT B
rnoysaTta, BogaTa W XpaHarta, a TOKCWUY-
HOCTTa MM BNSIE KaKTO Ha Xxopa, Taka u
Ha XuBOTHU (Schulz, 2004; Carvalho,
2006; Moraes et al., 2009).

B cenckocTtonaHcknte [AeHOCTH,
no-cneuuasnHo, arpoxvMukanuTe ca Lwu-
POKO M3M0si3BaHn NPOAYKTU 1 ynotpebarta
UM 6e3 HeobxoaumaTa 3awmuTa Moxe Aa
foBefe [0 TEHETUYHU U3MEHEHMSA U
€BEHTya/IHO pas3BUTME Ha HSAKOW BUAOBE
Heonnasusa (Alavanja et al., 1997; Kohen
and Nyska, 2002).

Llen Ha HacToALWOTO n3cneaBaHe e
[a ce yCcTaHOBM FeHOTOKCUYHOTO Bb3Aeli-
cTBMe Ha wuHcektuuympg Fastac 10 EC,
N3M0N3BaH B pas/INyHM KOHLLEHTpaLmn.

MATEPVAJT U METOOU

N3cnepsaHeTo e npoBefeHO npes
2018 r., B nabopartopus kbM Kategpa no
6vonorus, ®akynTeT No eCTECTBEHU HayKw,
YHuBepcuteT Ha MpuwmrHa, Kocoso.

M3nonsgaHute B  eKcnepuMeHTa
JIYKOBULM Ca NOArOTBEHM 3a TpeTupaHe
cfief, Kato e OoTpsA3aH CTapus KOpeH.
OTrnepgaHn ca B enpyseTka npu craiiHa
Temnepatypa. M3non3BaH e uHceKkTuung
Fastac 10 EC (aktmBHO BellecTBO: alfa
Cipermetrin 200 g/l).

BapuaHTtn: [punarat ce net
pas/IMyHM KOHLIEHTPaLMN Ha WHCEKTUUMA
Fastac 10 EC (5, 10, 15, 20 n 30 ml). Te
ce nosyyaBaT upe3 paspexpaHe Ha
MHCeKTMUMaa B 2 NUTpa nuTeiiHa Boja.

INTRODUCTION

Agrochemicals are widely used for
decades, in an attempt to protect crops
against insect pests.

Nevertheless, in the light of the increasing
resistance, every year a vast array of new
compounds is introduced into the market,
with consequential negative side effects
and increased costs in food production.

More specifically, pesticides are poisons
intentionally dispersed in the environment
to control pests, and which subsequently
persist in the soil, water and food, with
toxicity related outcomes to both humans
and animals (Schulz, 2004; Carvalho,
2006; Moraes et al., 2009)

Particularly, in agricultural activities,
agrochemicals are widely used products,
and its use without the necessary
protection can lead to genetic alterations
and the possible development of some
types of neoplasia (Alavanja et al., 1997,
Kohen and Nyska, 2002).

The aim of this investigation is to
determine the genotoxic effects of
insecticide Fastac 10 EC, used in different
consentrations.

MATERIAL AND METHODS

The investigation is done during
2018, in laboratory at Department of
Biology, Faculty of Natural Sciences,
University of Prishtina, Kosovo.

The onion bulbs used in the
experiment have been prepared for
treatment by cutting the old root. They
were grown in a test tube at room
temperature. Insecticide Fastac 10 EC
(active substance: alfa Cipermetrin 200
g/l) was used.

Five different concentrations of
Insecticide Fastac 10 EC (5, 10, 15, 20
and 30 ml) were applied. These
concentrations were prepared by dilution
of insecticide in 2 liters of drinking water.
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TpeTupaHeTo Ha KOpeHuTe Ha nyka
npogbxasa 8 gHW. Cref TpeTupaHeTo ce
n3MepBa Ab/kMHaTa Ha KopeHa. 3a Bcska
KOHUEeHTpaums ca n3nonssaHun 20 yKoBULM,
B 3 MOBTOpEHMA.

CTaTUCTUYECKUAT aHa/iM3 e Hanpa-
BEH 13non3Balikn coptyep Sigma stat 3.1.

PE3YJITATN N OBCBbXAJAHE

CreneHTa Ha TOKCMYHOCT Ha WHCEK-
Tmumng Fastac 10 EC kbM niyka e ycTaHo-
BEHa Ype3 n3mepBaHe Ha Ab/hKMHaTa Ha Ko-
peHuTe my (Tabnmuya 1). [lo3a Cc KOHUeHTpa-
uma Ha uHcektuuymg 30 ml umMa MHOro He-
6naronpuaTHO Bb3AENCTBUE, KOeTo cnupa
pacTexa Ha KopeHuTe Ha nyka (durypa 1).

Tabnumua 1. Ob/KMHA Ha KOpeHu Ha nyk (mm),

The treatment of onion roots has
lasted for 8 days. After the treatment, the
length of the onion root was measured. For
each concentration 20 onions were used.
The experiment is repeated three times.

The statistical analysis was

performed by software Sigma stat 3.1.

RESULTS AND DISCUSSION
The degree of toxicity of insecticide
Fastac 10 EC to onion roots was assessed
by measurement of the root length (Table
1). The dose of 30 ml insecticide had very
severe effect by blocking the growth of
onion root (Figure 1).

cnef Bb3gelictBMe Ha

nHcekTuumg Fastacl0 EC npu pasninyHa KoOHUeHTpauus
Table 1. Results of the onion root length (mm), after exposure to the different
concentration of insecticide Fastac 10 EC

JlykoBuua [OBbmKnHa Ha KOpeHn Ha yK Npu pasfinyHa KoHUeHTpaunus Ha nicektnumg Fastac 10 EC B
Bulb pa3TBOp Ha [Ba nuTpa nuTeiHa Boga
Length of onion root in different concentration of insecticide, fastac 10 EC, diluted in 2 liter
of drinking water
5ml/ 2L 10ml/ 2L 15ml/ 2L 20ml /2L 30ml /2L Control
mm mm mm mm mm mm
1 4 1 1 0 0 70
2 3 0 0 0.5 0 50
3 3 1 0.5 1 0 60
4 2 0 0 0.5 0 70
5 2 1 0 0 0 50
6 3 2 0 0 0 60
7 1 2 1 1 0 80
8 2 2 0.5 0 0 80
9 1 0 0 0.5 0 70
10 4 2 0 0 0 80
11 6 0 0 0 0 20
12 3 0.5 2 0 0 90
13 3 2 0 0 0 60
14 4 0.5 1 0 0 90
15 2 1 2 1 0 40
16 3 0 0.5 1 0 70
17 3 2 1 0 0 60
18 5 0 0 0 0 80
19 4 2 1 0 0 70
20 2 3 0.5 0 0 60
CpegHa 60 :20= 21:20= 11: 20= 5.5:20= 0 106: 20=
OBb/DKUHA Ha 3 1.05 0.55 0.275 5.30 cm
KOPEeHW Ha NyK
Average length
of onion root
Control group: Control group: | Control group:
treated group treated group | treated group
P=0.026 P=0.021 P=0.019
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[@HOTOKCUMYHOTO Bb3AeNncTBMe Ha
[03a nHcekTuumg ot 5 ml pastBopeH B 2
nvTpa BoZa, Npean3BrvKBa OTPULLATESTHO
WHXMOUTOPHO Bb3AeiNcTBMe u© cnupa
pacTexa Ha KopeHa, B CpaBHEHuWe cC
KOHTposHaTa rpyna. CpegHarta Ab/hKuHa
Ha KOpeHa npu KoHueHTpauus ot 5 ml
WHcekTMuMa e 3 mm. Haii-ronsmara
u3MepeHa Ab/knHa e 6 mm, a Hai-
Mankara e 1 mm.

Mpu pgosa ot 10 ml/2 nuTpa BOAA,
Ob/MKMHATa e Mo-masika, B CpaBHEHUE C
KOpeH TpeTupaH ¢ KoHueHTpauus ot 5 ml
W C KOHTposnHata rpyna. CpepgHata
Ob/DKMHA Ha KOpeHa Npu KOHLUeHTpaums
oT 10 ml/2| nHcekTnung e 1.05 mm. Haii-
ronsMaTta m3mepeHa Ab/hkuMHa € 3 mm, a
Hali-mankata e 0.5 mm.

Mpu posa uHcekTMumg ot 15 ml/2
nMTpa BOAa, Ab/DKMHATA € Mo-masika, B
CpaBHEHME C KOPEeHM TpeTMpaHu C
KoHueHTpauusa 5 ml n 10 ml n cnpsamo
KOHTposHaTa rpyna. CpegHarta Ab/hKuHa
Ha KopeHa npu KOHUeHTpaums ot 15 ml/2|
nHcekTumg, e 0.55 mm. Hait-ronsmara
U3MepeHa Ab/MKMHA € 2 mm, a Hai-
MasikaTta e 0.5 mm.

TpeTupaHeto ¢ posa or 20 ml
WHCEKTUUMA Ha 2 nutpa Boga BoAu [0
No-CWIHO OTpuULaTeNHO Bb3AeiCcTBUe,
KOeTO HamasisiBa NnoBeye Ab/HKMHATA Ha
KOpeHa B CpaBHEeHWe C TpeTupaHe npu
KoHUeHTpauusa 5, 10 n 15 ml u cnpsamo
KoHTponata. CpegHata Ab/HKMHA Ha
KOpeHa npu KoHueHTpaums ot 20 mi/1l
nHcekTuumg e 0.275 mm. Hait-ronsmara
u3MepeHa Ab/mkMHa € 1 mm, a Hai-
mMankarta e 0.5 mm.

CpefgHarta Ab/hKMHA Ha KopeHyeTa-
Ta npu KoHTposHata rpyna e 5.30 cm.
Hait-ronamvarta m3amepeHa gb/hkvHa e 9
cm, a Hali-mankaTa e 4 cm.

Genotoxic effect of the insecticide
at dose of 5 ml / per 2 liter water, caused
negative effect - inhibition of root
elongation, compared with the root of
control group of onions. The average
length of onion root at concentration of 5
ml insecticide is 3 mm. The largest length
of the onion root is 6 mm, while the
smallest length of the onion root is 1 mm.

At dose of 10 ml insecticide / per 2
liter water the length of onion root
became shorter, compared with the root
of onions treated at concentration of 5 ml
and with control group of onions. The
average length of onion root at
concentration of 10 ml insecticide / 1 L, is
1.05 mm. The largest length of the onion
roots is 3 mm, while the smallest length
of the onion root is 0.5 mm.

At dose of 15 ml insecticide / per 2
liter water, the length of onion root
became shorter, compared to the onion
roots treated at concentration of 5 and 10
ml and to control group of onions. The
average length of onion root at
concentration of 15 ml insecticide / 2 L, is
0.55 mm. The largest length of the onion
roots is 2 mm, while the smallest length
of the onion root is 0.5 mm.

Treatment with the dose of 20 ml
insecticide / per liter water caused more
negative effect - the length of onion root
became shorter, compared to the root of
onions treated at concentration of 5, 10
and 15 ml and to control group of onions.
The average length of onion root at
concentration of 20 ml insecticide / 1 L, is
0.275 mm. The largest length of the onion
roots is 1 mm, while the smallest length
of the onion root is 0.5 mm.

The average length of onion root at
control group of onions is 5.30 cm. The
largest length of the onion roots is 9 cm,
while the smallest length of the onion
root is 4 cm.
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®ur 1. JlykoBuuM 6E3 KOPEHW MPU TPETMPAHE C KOHLEHTPaUUsa Ha UHCEKTULMA, OT

30 ml

Fig 1. Onion bulbs without root at 30 ml concentration of insecticide

®ur. 2. Ab/MKMHA HA KOPEHW Ha /TyK NPY pa3finyHa KOHLEHTpaunsa Ha MHCeKTMUmA,
Fig. 2. Different length of onion roots at different concentration of insecticide

Fonemn KonmyecTBa OT TE3N XUMU-
Kasim ca 0cBo6OJEeHN B OKO/HaTa cpefa u
MHOro OT TAX MNOBAWSABAT BbPXy opra-
HU3MU U3BBH NpeaBuaeHaTa Len, Koeto
npeacTaBnsBa MOTEHUMasIHA ONacHOCT
3a 4YOBELWKOTO 3ApaBe. V3naraHeTo Ha
necTuungn € MoBCEMECTHO, He camo
nopagn ynoTpebatra MM B CEJICKOTO
CTOMaHCTBO W  3aMbpcCsABaHETO  Ha

Large amounts of these chemicals
are released into the environmentand
many of them affect non-target
organisms, being a potentialhazard to
human health.

Pesticide exposure is ubiquitous, due not
only to agricultural pesticide use and
contamination of foods, but also to the
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XpaHuTe, HO U LUIMPOKOTO U3MOoN3BaHe Ha
Te3N NPOAYKTM B U OKOJIO >KUULLHK
paioHu (Pastor et al., 2003). Kbm 2001 T.
B EBponeickusi cbio3 ca perucrpvpaHm
834 aKkTMBHM nNecTMuMiHn BeLLecTBa,
HAKOM OT KOUTO ca KnacutuumpaHn Kato
Bb3MOXHUW UNN BEPOATHN MyTareHn uinnm
KaHueporeHn oT MexgayHapogHarta areH-
uma 3a nscnensaHns Ha pak (IARC, 1991;
CEPC, 2001).

Cnopeg Thais et al., yunepmeTtpu-
HBT € TecTBaH B peauua in vitro un in vivo
nscnefBaHns, KaTo BCUYKN pesynTaTtu ca
oTpuuatennu (Thais et al., 2007).

CraTnCcTUYeCcKMAT aHasIn3 nokKassea,
ye TpeTuUpaHuTe JIYKOBMLM ca No-Masikvn B
CpaBHEHMEe C KOHTposiHaTa rpyna c
[0Ka3aHoCT: Mpu KoHUeHTpauus 10ml
P=0.026, npun koHueHTpauusa 15ml
P=0.021, npu koHueHTpauua 20 ml
P=0.019.

N3BOAN

Bb3 OcHOBa Ha pe3yntatute ce
CTMIHa [0 3aK/Il0YEHMETO, Ye UHCEKTULMA
Fastac 10 EC oka3Ba reHOTOKCUYHO Bb3-
[elicTBre BbpXy pacTexa Ha KopeHuTe Ha
NyK B KOHUeHTpaums ot 30 ml.

Mpu TpeTupaHe C APYrN KOHLEH-
Tpaymm Ha uwHcektuumpa (5, 10, 15, 20
ml), Ab/HKMHATa Ha KOpeHuTe e no-maska
B CPaBHEHWE C KOHTpOsIHAaTa rpyna.

extensive use of these products in and
around residences (Pastor et al., 2003).
As at 2001, there were 834 active
pesticide substances registered in the
European Union, some of which have
been classified aspossible or probable
mutagens and/or carcinogens by the
International Agency for Research on
Cancer (IARC, 1991, CEPC, 2001).

According to Thais et al.,
cypermethrin has been tested in a wide
variety of in vitro and in vivo genotoxicity
studies and all of the results were
negative (Thais et al., 2007).

Statistical analysis show that
treated onion bulbs are shorter
significantly compared with control group:
at concentration 10ml it is P=0.026, at
concentration 15ml is P=0.021, at
concentration 20 ml is P=0.019.

CONCLUSIONS

Based on the results it can be
concluded that insecticide Fastac 10 EC
has genotoxic effect, blocking the growth
of the onion root in 30 ml insecticide
concentrations.

The treatment of onion in other
concentration (5, 10, 15, 20 ml) has the
shortest length compared with control

group.
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