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PE3IOME

Mpe3 nepuoga 2013-2014 1. B
WHcTutyTa no pekopaTuBHU pacTeHus-
Cothma e unsBegeH cbaoB onut ¢ 2
6barapcky copta MWHM Kapamdgua —
Pycanka wu Hacnaga 3a npoyysaHe
B/IMAHNETO Ha OGUOMMHEepasHua  Top
MnaHTarpa npuM JIMCTHO TpeTupaHe Ha
pacTeHusiTa B C/Ie4HUTE KOHLEHTpauuu
0,1 %, 0,14 % n 0,18 %.

YcTaHOBEH € nonoxurteneH edekT
Ha €eKOJIOTMYHUSA TOP BbPXY BUCOUYMHATA
Ha pacTeHusATa, CTpaHW4yHWUTE pask/oHe-
HUS 1 NPOAYKTUBHOCTTA OT pPe3HuLU npu
TpeTMpaHe B HavyanHute ¢asnm oT
pacTexa Ha MUHK Kapamduna.

W npu gBaTta usnutaHu copta Hali-
[o6pu pesyntaty OT AINCTHO TpeTupaHe
Ha pacTeHusTa ¢ BMoMUHEpanHNs Top ca
nosiyvyexu npu 0,18% pasTteop.

KntovoBu aymn: JINCTHO
TpeTvpaHe, OGWOMMHEpPANIEH TOpP, MWHM
Kapamduna, pactex, NpoAyKTUMBHOCT OT
pesHuum

YBO/
OnasBaHeToO Ha npupogHarta
cpega v 34paBeTo Ha  YoBeka

SUMMARY

A pot trial with two Bulgarian spray-
carnation cultivars — Rusalka and Naslada
was carried out at the Institute of
Ornamental Plants, Sofia in 2013-2014 in
order to study the effect of the biomineral
fertilizer Plantagra in case of leaf
treatment with 0.1 %, 0.14 % and 0.18 %
solutions.

It was found that the eco-friendly
fertilizer had a positive effect on plant
height, lateral growth and the productivity
of cuttings when applied during the initial
growth stages of spray-carnation.

The leaf treatment of the plants of
both cultivars with the biomineral fertilizer
showed the best results with 0.18%

solution.
Key words: leaf treatment,
biomineral fertilizer, spray carnation,

growth, productivity of cuttings

INTRODUCTION
Environmental safety and the
concern about human health
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Hanarat ga ce cbobpassiBame C
BUAA Ha W3Nos3BaHWTE TOPOBE U
npenapatn, HOpMUTE U CPOKOBETE
Ha BHacsHe C orfepn octarbyHUTE
Bewectea B NpoAykuuAata WU
noysata fa ca B JonyctumuTe
KO/INYeCTBa, U3NCKBaHU OT MeXay-
HapogHuTe ctaHgapTn (MaimHoBa,
2007; CeHranesuu, 2007).

Mpe3 nocnegHutTe roguHU
MacoBo ce npousBexgar U
npegnaraTt Ha nasapa ronsm 6poi
€KOJIOTMYHO YUCTU TOpPOBE, KOUTO
He ca npoy4YeHu TMpu  BCUYKK
Kyntypu (Bbnyoscku n gp., 2007).
3a ocurypssBaHe Ha 6anaHcupaHo
XpaHeHe LUBeTATa W3NCKBaAT 3a
CBOETO pas3BuTMe paumoHasiHa
cuctema Ha TopeHe (VMBaHOoBa U
Kagym, 1996; CanyHaxuesa 1 ap.,
2001; NBaHoBa un ap., 2005).

Y Hac HayyHu wnscnepsaHus
3a OMO/MIOTMYHO  M3MUTBaHE Ha
€KOJIOTUYHO 4YUCTU TOpOBE Mpu
LuBeTdaTa ce cpelwjat no-psaako B
CpaBHeHVMe C npoyyBaHuATa npu
apyrv kyntypu. B WHcTutyTa no
AekopaTuBHu pacTteHns — Codoms
Takmsa eKCrnepuMeHTu ca
N3BbPLUBaAHM MpU peguua LBETHU
BNAOBE (MUHM Kapamdomn,
Xpu3aHTema, Nuavym, runcoduna,
actTpu, HeBeH ©n Ap.) 3a
yCTaHOBfiBAHE  B/IMAHMETO  Ha
KOMMEKCHUTE MUHepasiHu
TopoBe— Bere, Nakrtodpon,
KpuctanoH n Xoptul'poy (/1BaHoBa
n pp., 1995; AtaHacoBa u pgp.,
1999; KotonaHoBa u pgp., 1999;
dunnnnosa u ap. 1999; ArtaHacosa
n pgp. 2000; KortonaHoBa u
ATaHacoBa, 2008; ArtaHacoBa,

Impose certain requirements as to
the types of the fertilizers and
chemicals as well as application
rates and terms in view of keeping

their residual quantities in the
products and soil within the
admissible limits of the

international standards (Malinova,
2007; Sengalevich, 2007).

A wide range of organic
fertilizers have been manufactured
and released on the market in the
recent years but their effects have
not been investigated in all crops
(Valchovsky et al., 2007). Flowers
need a rational fertilization system
that ensures a balanced nutrition
during their development (lvanova
and Kadum, 1996; Sapundjieva et
al., 2001; lvanova et al., 2005).

The scientific research of the
biological tests of organic fertilizers
in flowers is much scarcer than in
other crops. The Institute of
Ornamental Plants in Sofia has
conducted such studies on a
number of flower species (spray-
carnation, chrysanthemum, lilium,
gypsophila, aster and calendula,
etc.) in order to establish the effect
of the complex mineral fertilizers
such as Vege, Lactofol, Crystalon
and HortiGrow (Ilvanova et al.,
1995; Atanassova et al.,, 1999;
Kotopanova et al., 1999; Filipova

et al.,, 1999; Atanassova et al.,
2000; Kotopanova and
Atanassova, 2008; Atanassova,

2012; Atanassova, 2013) as well
as the effect of organic fertilizers
such as Biostim, Humustim,
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2012; Atanassova, 2013), KakTto "
edpekta OT TOpeHeTo C OpraHn4yHM
TopoBe — bBuoctum, XymycCTumM,
JNlym6pukon n balikan npu KynTypu
3a 0TpsA3aH UBAT (MUHM Kapamdoun,
XpusaHTemMa u runcoduna), npwu
CaKCUIHM UbTALLmM BMaoOBe
(neTyHusa, nmnaTtmeHc, MUHN Po3a,
Kapamdua n xpusaHtema) n npu
efHoroguwHy ugeTts (AtaHacosa 1
ap., 2007; KotonaHoBa 1 HeHuyeBa,
2008; ATaHacoBa, 2011a;
AtaHacoBa, 2012; Atanassova and
Nencheva, 2012; Zapryanova and
Atanassova, 2013).

LlenTta Ha HaCTOAL0TO
n3cnenBaHe e fga ce  npoyyu
B/INSSHMETO Ha OGUOMUHEpasTHUA
TOop [MnaHTarpa BBLPXY pactexa u
pa3BMTMETO Ha MWHWU Kapamdwuna
N 3a onpegensaHe Ha onTumMasnHara
KOHUEHTpauusa npu TpeTupaHe Ha
pacteHusaTa.

MATEPVAT N METOON

Mpe3 nepunoga 2013-2014r. B
NHCcTuTyTa no AeKopaTnBHU
pacteHna-Comss e  n3BefeH
CbA0OB ONMUT C pABa Obarapcku
copta MWHU kapamdun — Pycanka
n Hacnaga  3a npoy4ysaHe
B/INSSHMETO Ha OGUOMUHEpasTHUA
Top lMnaHTarpa BbLPXY HavyaHUTE
dhasn Ha pacTtexa n pasBUTUETO

Ha  MaluMHM  pacTeHus  3a
nosiyyaBaHe Ha pesHuun.
MnaHTarpa no cBoATa

CbLLHOCT npeacras/nisisa 6MoOMuHe-
pasleH XyMWHOB npenapar cC
NMOOUNN3MPAHN EH3UMHU CUCTEMM
M KUBW KNETKM Ha nosie3Hn 3a
pacteHusaTa rbbu, 6Gakrepum u

Lumbricol and Baykal in cut flower
cultures (spray-carnation,
chrysanthemum and gypsophila),
flowering pot species (petunia,

impatiens, miniature roses,
carnation and chrysanthemum)
and annual flowers (Atanassova et
al., 2007; Kotopanova and
Nencheva, 2008; Atanassova,
2011a; Atanassova, 2012;
Atanassova and Nencheva, 2012;
Atanassova and  Zapryanova,
2013; Zapryanova and

Atanassova, 2013).

The objective of this research
is to study the effect of the
biomineral fertilizer Plantagra on
the growth and development of
spray-carnation and determine the
optimal concentration for plant
treatment.

MATERIAL AND METHODS

In 2013-2014, a pot trial was
carried out at the Institute of
Ornamental Plants, Sofia with two
Bulgarian spray-carnation
varieties— Rusalka and Naslada
that studied the effect of the
biomineral fertilizer Plantagra on
the initial growth and development
phases of mother plants for the
production of cuttings.

Plantagra is essentially a
biomineral humic product with
immobilized enzyme systems and
live cells of fungi, bacteria and
other microorganisms that are
beneficial for the plants. The
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Apyrv MUKpoopraHusmu. bruomuHe-
panHuAT Top MnaHtarpa e gobpe
6anaHcupaHa MMKPOTOpPOBa
KOMNo3nums Ha OopraHuyHu
Bewectea C MuHepasiHa 6a3sa.
MponsBoguTen Ha npenapata e
dupma ,POMB” OO/ - Codhus.

3a u3BexpgaHe Ha onuTta ca
N3MNon3BaHN agantupaHy in vitro
pacTteHus 3acazieHn Ha 10 aHyapu
B CTOMaHEeHOCTbK/IeHa oOpaHxe-
pus, B cakcum Ne 9 cbec cybeTpar
OT no4ysBa, TOpth W nepnuTt, B
CbOTHoWweHue 2: 2:0,5.

3a thopmupaHe Ha MailtunHK-
Te pacTeHuss ca W3BbpLeHn 2
NneH3MpaHua — B Havya/loToO Ha
anpwn n B cpegara Ha toHW.

OnnTbT e 3a/lokeH B 4
BapuaHTa C pas/in4yHu KOHLEeHTpa-
umm, ¢ no 10 pacTeHnsa BLB BCEKU
BapuaHT, KaTo 3a KOHTpo/a ca us-
NnosiI3BaHN HeTpeTupaHn pacTeHuUs:

| BapuvaHT — HeTpeTupaHu
pacteHus (K);

I BapuaHT — TpeTupaHu c
0,10% pasTtBop Ha lNnaHTarpa,;

Il BapnaHT — TpeTupaHu c
0,14% pasTtBop Ha lNnaHTarpa,;

IV BapumaHT — TpeTupaHu c
0,18% pasTtBop Ha lNnaHTarpa.

MpoBepeHn ca 3 JINCTHU
TpeTupaHna npe3 10 AHW, KaTo
nbpBoTO € Ha 20 wHuM (npu
3a/1araHe Ha onuTa).

HavanHute un3mepBaHusa Ha
BMCOYMHATa U 6POSA Ha CTPaHUYHN-
Te pask/loHeHuATa ca U3BbPLUEHU
npean TpetTnpaHe Ha pacTeHusaTa c
OGUOMMHEpasTHMA TOpP, Kato MbpBO-
TO OTUYMTaHe Ha MnokasaTtenute e
HanpaBeHOo 10 OHU cnep

biomineral fertilizer Plantagra is a

mineral based well balanced
microfertilizer =~ composition of
organic substances. The

manufacturer of the product is the
company Romb Ltd., Sofia.

In vitro adapted plants were
used for the trial. They were
planted on January 10 in glass and
steel glasshouses in pots No. 9 in
a substrate of soil, turf and perlite
in a ratio of 2:2:0.5.

Two pinchings were
performed at the beginning of April
and in the middle of June for the
formation of mother plants.

The trial was carried out in 4

variants with different
concentrations with 10 plants per
variant and untreated control
plants:

| variant — untreated plants
©);

Il variant — foliar treatment
with 0.10% Plantagra solution;

Il variant — foliar treatment
with 0.14% Plantagra solution;

IV variant — foliar treatment
with 0.18% Plantagra solution.

Three foliar treatments were
performed 10 days apart; the first
was on June 20 at the start of the
trial.

The initial measurements of
the height and number of lateral
branches were taken prior to the
treatment of the plants with the
biomineral fertilizer; the first index
report was done 10 days after the
treatment with Plantagra and the
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TpetnpaHe ¢ [llnaHTarpa, a
cnepawnTe — npe3 20 gHW.

MpoBeaeHn ca 3 6epntbu Ha
pe3Hnun, Kato nbpBata € Ha 5
torm (15 aHnM  cneg  NbpBOTO
TpeTupaHe), a cnejpawiite — rnpes
30 gHw.

Cratuctnyeckara obpaboTka
Ha [JaHHUTe e Wu3BbplieHa o
ANOVA  Tect. [locToBepHaTa
pasnnka Mexzay KoHTposiata MU
BapvaHTMTEe e npefcTaBeHa CbC
3Haka * (P<0.05), ** (P<0.01), ***
(P<0.001), a HefoKa3aHaTa
pasnnka — ns.

PE3Y/ITATN N OBCbXAAHE

Ha Tabnuua 1 ca pgageHu
pe3yntatnute 3a B/IUAHUMETO Ha
6uomMmuHepasiHua Top [llnaHTarpa
BbpPXY BUCOUMHATA Ha pacTeHuATa.
Mpy BCUYKM U3NUTAHM KOHLEHTpa-
UMM Ha JIMCTHO TpeTupaHe C
MnaHTarpa e ycTaHOBEH MOMOXM-
TeneH edekt U npu gpara coprta
MVHU Kapamdoun.

[MpupacTbT Ha BUCOYUHA NpU
BCUYKN KOHLEHTpauumn (BapuaHTn)
Ha/lBMLLaBa TO3M Ha KOHTponaTa u
Bapupa ot 24,1% - 25,9% npu
copt Pycasnika n ot 14,0% - 36,8%
npu copt Hacnapga. Pa3nukute c
KOHTpo/laTa Cca MHOro [aobpe
[OKas3aHu npu P<0.001, c
N3KoyeHne Ha BapuaHT |l Ha copT
Hacnapga (P<0.01).

Hali-BMCOKM pacTeHuss n npu
[BaTta copta MUHK kapamdun ca
oTyeTeHn npu TpetnpaHe ¢ 0,14%
pa3TBop Ha lNnaHTarpa.

subsequent ones — every 20 days.

The cuttings were harvested
3 times, first on July 5 (15 days
after the first treatment) and the
subsequent ones — every 30 days.

Statistical data processing
was done with ANOVA test. The
significant difference between the
control and variants was presented
as * (P < 0.05), ** (P < 0.01), *** (P
< 0.001) and the non-significant —
as ns.

RESULTS AND DISCUSSION

Table 1 presents the results
of the effect of the biomineral
fertilizer Plantagra on plant height.
The foliar treatment with Plantagra
in all the tested concentrations
produced a positive effect in both
spray-carnation varieties.

The height growth rate in all
concentrations (variants) exceeded
the control and varied within 24.1%
— 25.9% in cv. Rusalka and 14.0%

- 36.8% in cv. Naslada. The
differences with the control were
very well proved at P<0.001,

except for variant Il of cv. Naslada
(P<0.01).

The highest plants in both
spray-carnation  varieties were
reported for the treatment with
0.14% Plantagra solution.
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Ta6nvua 1. BansiHve Ha 6MoMuHepanHus Top MNnaHTarpa Bbpxy BUCOYMHATA Ha

MWHW Kapamdun

Table 1. Effect of foliar treatment with biomineral fertilizer Plantagra on the

height of spray carnation

BucounHa Ha pacteHuaTa MpupacTt
BapuaHT Plant height Total growth
Variant 20.06. 30.06. 20.07. 10.08. cm %
HayasiHa cm % cm % cm % crnpsamoK
initial,cm % vs. C
copt Pycasika
cv. Rusalka

| — HeTpeTupaHn pacTteHus (K) 14,8 17,7 100,0 189 100,0 20,2 100,0 5,4 100,0
untreated plants (C)
Il — TpeTupanu c 0,1% 14,8 18,3 1034 20,6 109,0 21,5 1064 6,7 124,1
foliar treatment with 0,1% i
Il — TpeTupanu c 0,14% 14,8 17,9 101,1 18,3 96,8 21,6 106,99 6,8 125,9
foliar treatment with 0,14% *oxx
IV — Tpetupanu c 0,18% 14,8 18,1 102,2 19,9 1053 21,4 1059 6,6 124,2
foliar treatment with 0,18% ol

copT Hacnaga

cv. Naslada

| — HeTpeTupaHn pacTteHus (K) 14,2 16,8 100,0 17,3 100,0 19,9 100,0 5,7 100,0
untreated plants (C)
Il — TpeTupanu ¢ 0,1% 14,2 17,0 101,2 17,6 101,7 20,7 1040 6,5 114,0
foliar treatment with 0,1% * %
Il — TpeTupanu ¢ 0,14% 14,2 16,5 98,2 17,1 98,8 22,0 1106 7,8 136,8
foliar treatment with 0,14% i
IV — Tpetupanu c 0,18% 14,2 16,9 100,6 17,9 1035 21,3 1070 7,1 124,6

foliar treatment with 0,18%

* % %

* (P<0.05), ** (P<0.01), *** (P<0.001), a HefoKa3aHaTa pasnnka — ns
* (P<0.05), ** (P<0.01), *** (P<0.001), non-significant — ns

Mpwn nokasarens 6poii
CTPaHW4YHU pPasKNOHEHUA CbLo €
OTYETEHO MOJIOXUTE/SIHO BNUAHME
Ha GMoMVHepasHUA npenapaTt, HO
no-cnabo m3paseHo OT ToBa npu
BUcounHaTta (Tabnuua 2).

[MpupacTbT Ha pask/IOHeHUs-
Ta Ha TpeTupaHuTe pacTeHus npu
pas3/iMyHUTE KOHLEHTpauun e B
rpaHuunTe ot 9,5% - 38,1% npun
copt Pycanka u ot 5,0% - 20,0%
npwn copt Hacnapa. HabnogasaHa

e crnegHata TeHAeHuMs — ¢
NMOBULLIABAHE Ha KOHUEHTpauusaTa
ce yBenuyasa 6posaT Ha
pas3KoHeHMATA.

N npu pgBata coprta Hal-

The biomineral fertilizer had
a positive effect of the index of the
number of lateral branches as well
but it was expressed to a smaller
degree, compared to the height
(Table 2).

The growth rate of the lateral
branches of the plants, treated
with different concentrations, was
within the range of 9.5% - 38.1%
for cv. Rusalka and 5.0% - 20.0%
for cv. Naslada. The following
tendency was observed - the
increase of the concentration lead
to the increase of the number of
lateral branches.

The best results in terms of
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[06pu pesynTtatn Ha npupacrta ca
otyeTteHn npun 0,18% pas3TBOp Ha
MnaHTarpa. JokasaHocT Ha
pa3/iMkuTe C KOHTposiaTa e ycTta-
HOBEHa W Mpu [BeTe Hai-BUCOKU
KOHUEHTpauun, C U3KIKYEeHNE Ha
0,14% npwu copT Hacnaga (ns).

growth rate were reported for the
concentration of 0.18% Plantagra
solution. The differences vs. the
control were significant for both of
the highest concentrations with the
exception of 0.14% in cv. Naslada
(ns).

Ta6nvua 2. BansiHe Ha 6MOMUHepaniHus Top MnaHTarpa BbpXy CTPaHUYHUTE

Pas3K/IOHEHNSI HA MUHU Kapamdu

Table 2. Effect of foliar treatment with biomineral fertilizer Plantagra on the

lateral branches of spray carnation

Bpoii paskioHeHns Ha 1 pacTeHue MpupacTt
Number of branches per plant Total growth
BapuaHTt 20.06 30.06. 20.07. 10.08. 6p. %
Variant
HavaneH 6p. % 6p. % 6p. % cnpamo K
op. no. no. no. % vs.C
Initial no.
copt Pycasika
cv. Rusalka

| — HeTpeTupaHn pacTteHus (K) 3,1 4,1 100,0 4,9 100,0 5,2 100,0 2,1 100,0
untreated plants (C)
Il — TpeTupanu c 0,1% 3,1 40 976 46 939 54 1038 2.3 109,5
foliar treatment with 0,1% ns
Il — TpeTupanu c 0,14% 3,1 42 1024 46 939 58 1115 27 128,6
foliar treatment with 0,14% i
IV — Tpetupanu c 0,18% 3,1 50 1219 54 1102 6,0 1154 29 138,1
foliar treatment with 0,18% * KK

copT Hacnapna

cv. Naslada

| — HeTpeTunpaHn pacTteHus (K) 2,8 3,8 1000 4,2 100,0 4,8 1000 2,0 100,0
untreated plants (C)
Il — TpeTupanu ¢ 0,1% 2,8 43 113,2 46 1095 49 1021 2.1 105,0
foliar treatment with 0,1% ns
Il — TpeTupanu c 0,14% 2,8 46 1210 48 1143 50 1042 2.2 110,0
foliar treatment with 0,14% ns
IV — TpetupaHu ¢ 0,18% 2,8 48 126,3 50 1190 5,2 1083 24 120,0

foliar treatment with 0,18%

* (P<0.05), ** (P<0.01), *** (P<0.001), a HegoKa3aHaTa pasnka — ns
* (P<0.05), ** (P<0.01), *** (P<0.001), non-significant — ns

MonyyeHnte pesyntatm 3a
B/IMSSHUETO Ha OMOMUHepanHUs
TOp BbpXy MNPOAYKTUBHOCTTA OT
pesHnUM 1M nNpu ABarta U3nuTaHu
6BbIrapcKn copTa MUHU Kapamdun
noTBbPXAaBaT TeHgeHumATa
HabnwgaBaHa nNpu CTpPaHUYHUTE
pa3k/oOHEHNA — C NOBULLIABaHe Ha

The results with reference to
the effect of the biomineral
fertilizer on the yield of cuttings in
both tested Bulgarian spray-
carnation varieties proved the
tendency, observed for the lateral
branches, i.e. the increase of the
number of cuttings with the
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KOHLeHTpaumaTa 6poaT Ha pe3Hu-
unTe ce ysenmyasa (Tabnuuya 3).
[JoKa3aHOCT Ha pasnukute B

[obuBuTE  MMa  NPU BCUYKK
BapuvaHTM Ha pfBata copta, C
n3knwyeHne Ha BapumaHT |l Ha

copT Hacnaga (ns). 1 npn agsarta
copta MWHM Kapamcun  Hai-
BMCOKa MPOAYKTUBHOCT OT pPe3Hu-
UM e oT4yeTeHa Npu KOHUeHTpauus
0,18% pa3stBop Ha [lnaHTarpa,
Ha/ZBvLLaBalla Tasnm Ha HeTpeTu-
paHute pacteHnsa ¢ 30,8% npu
copT Pycanka u ¢ 21,9% npwn copTt
Hacnapa.

Tabnuuya 3.

increase of the concentration
(Table 3).

The differences in the yield
were significant for all variants for
both varieties, except for variant Il
in cv. Naslada (ns). The highest
production of cuttings in both
spray-carnation  varieties was
reported for 0.18% concentration
of the Plantagra solution and
exceeded that of the untreated
plants with 30.8% in cv. Rusalka
and 21.9% in cv. Naslada.

BnusHne Ha 6GUOMUWHepasiHMSA npenapaTt [lnaHTarpa BbpXy

NPOAYKTUBHOCTTA OT PE3HULM Ha MUHU Kapamdunn
Table 3. Effect of the number of treatments with biomineral fertilizer Plantagra

Foliar on cutting yield in spray carnation

[o6uvB oT pe3Hnum
Total number of cuttings

Bpoii pe3Hnum (%) no 6eputémn
Number of cuttings in % by harvest

BapuaHT 6p./BapunaHT % 05.07. 05.08. 05.09.
Variant number/ cnpamoK  6p. % 6p. % 6p. %
variant %vs.C no. no. no.
copt Pycanka
cv. Rusalka
| — HeTpeTupaHu pacteHus (K) 39 100,0 14 359 10 256 15 385
untreated plants (C)
Il — TpeTupaHn c 0,1% 40 ns 102,6 15 37,5 11 27,5 14 35,0
foliar treatment with 0,1%
Il — TpeTupanm ¢ 0,14% 48 * * * 123,1 17 354 13 271 18 37,5
foliar treatment with 0,14%
IV — Tpetupanu c 0,18% 51 *** 130,8 20 39,2 12 23,5 19 37,3
foliar treatment with 0,18%
copT Hacnaga
cv. Naslada
| — HeTpeTupanu pactenuns (K) 32 100,0 15 46,9 7 219 10 31,2
untreated plants (C)
Il — TpeTupanm ¢ 0,1% 36 * 112,5 19 52,8 7 194 10 27,8
foliar treatment with 0,1%
Il — TpeTupann c 0,14% 38 ** 118,8 17 44,7 10 26,4 11 28,9
foliar treatment with 0,14%
IV — Tpetupanu ¢ 0,18% 39 *** 121,9 17 436 12 30,8 10 25,6

foliar treatment with 0,18%

* (P<0.05), ** (P<0.01), *** (P<0.001), a HefoKa3aHaTa pasnnka — ns
* (P<0.05), ** (P<0.01), *** (P<0.001), non-significant — ns
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[MonoxntenHute pesyntaTtu
MoslyYeHu Npu JIMCTHO TpeTupaHe
Ha MUHU Kapamdwmn ¢ MnaHTarpa
ce Absikar Ha 06WoTo oyHKUMO-
Ha/IHO [JelicTBMe Ha MuKpobua-
HUS KOMMMIEKC BbPXY pa3BUTUETO
Ha pacTeHuaTa, KOMTO CTUMy/Mpa
KOopeHoBaTa cuctema, nogobpssa
o6ums xabutyc Ha pacteHusita u
nosuwasa MNPOAYKTUBHOCTTA OT

pesHuyn. [dobpute pesyntatu
YCTaHOBEHW MpPX W3MO0M3BaHE Ha
HOBW €KOJI0rMYHO YUCTK

OpraHN4yHN M MUHEpPasIHW TOpoBe
ce Ab/DKM OT efHa cTpaHa Ha
6anaHcupaHute  doopmynu C
6orato CbAbpXaHMe Ha opraHuu-
HO BELLEeCTBO, Makpo- U MUKPO-
e/leMeHTU, BUTAMMUHK, XYMUHOBU
KMCENNHN U XOPMOHM 1 OT apyra —
Ha /leCHO ycBoumaTta doopma Ha
XpaHuUTesSIHUTE BeLLecTBa.
HanpaBeHuTe OT Hac npoyuy-
BaHMA C OWOMUHepanHua Top
MnaHTarpa 0THOBO NOTBbLPXAaBaT
npegumcreata Ha CbBpPEMEHHUTE
OpraHN4yHN U MUHEPasIHN TOPOBE.
Mpn TpeTupaHe C OpraHn4yHUTE
TopoBe — XymycTum u Jlym6pukon,
N3NUTaH npwu rmncodpmna,
cakcuiiHm BugoBse (kapamdun
Xpu3aHtTema) W efHOroguULLIHU
ugeta (NeTyHus n MMNaTUEHC),
CblWO € HabnwogasaH MNonoXure-
NneH edekT BbpXy pactexa wu
pasBuUTMETO Ha pacTeHusATa
(KotonaHoBa u HeHueBa, 2008;
Atanassova and Nencheva, 2012;
Atanassova and Zapryanova,
2013; Zapryanova and
Atanassova, 2013). NMonoxutenHo
B/IUAHMNE € OT4YeTeHO W Mpu

The positive results of the
foliar treatment of spray-carnation
with Plantagra came from the total
functional effect of the microbial
complex on plant development
that stimulated the root system,
improved the plant habitus and
increased the yield of cuttings.

The good results from the
application of the new organic and
mineral fertilizers were due to the
balanced formulas with rich
content of organic matter, macro
and micro elements, vitamins,
humic acids and hormones, on the
one hand and the easily
assimilated form of the nutrients,
on the other.

Our investigations on the
biomineral fertilizer Plantagra once
again confirmed the advantages of
the modern organic and mineral
fertilizers.

The application of the organic

fertilizers Humustim and
Lumbricol, tested in gypsophila,
potted (carnation and
chrysanthemum) and  annual

flowers (petunia and impatiens)
also showed a positive effect on
plant growth and development
(Kotopanova and Nencheva, 2008;
Atanassova and Nencheva, 2012,
Atanassova and Zapryanova,
2013; Zapryanova and
Atanassova, 2013). The study of
the new complex mineral fertilizer
HortiGrow also showed a positive
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npoy4ysaHe Ha HOBUSA KOMMJIEKCEH
MUHepasieH Top XopTul poy BLpXy
obuwms xabutyc wn OTAENHUTE
hasn ot pasBuTMETO Ha MWHU
Kapamdomn, yukiama u runcoduna
(AtanacoBa, 2012; CanyHmkueBa
n ap., 2001; Atanassova, 2013).
MoNOXUTENHOTO Bb3AENCTBME Ha
€KOJIOTUYHO 4YUCTUTE TOPOBE MNpu
LUBETHUTE KyNTypu € Heocrnopumo
JokasaTesicTBO He camMoO 3a
nofobpsisBaHe pactexa M pasBu-
TUEeTO Ha pacTeHudaTa, HO U 3a
onasBaHe 34paBeTo Ha Xxoparta U
OKoJiHaTa cpeja.

n3BO4n

OT nonyyeHunTe pesynrtatn 3a
B/IMAHNETO Ha OUOMWUHepasTHUSA
Top MnaHTarpa npu 6bArapckuTe
copToBe  MWHW  Kapamcumn -
Pycanka n Hacnapa morat ga ce
HanpaBsAT c/iegHUTE U3BOAN:

> lnctHoTO TpeTupaHe
Ha pacteHusata c [lnaHTarpa
oKasBa MOJIOXKUTESIHO  B/IMAHME

BbPXy BMCOYMHATA, CTPAHUYHUTE
Pa3K/IOHEeHNA UM NPOAYKTUBHOCTTA
OT Pe3HNLM NPU MUHK Kapamduna.

> OnTtumanHara
KOHUEeHTpaums 3a JINCTHO
TpeTnpaHe Ha pacTeHusiTa C
6MOMUHepasiHna  npenapar e
0,18% pa3sTtBop.

> HabniogasaHa e

coptoBa cneyndnyHOCT MO OTHO-
LIeHMe BNUSHNETO Ha OMOMUHe-
panHua Top [naHTarpa, kKato e
YCTaHOBEHO, 4Ye Mno-gobbp ediekT
OT /INCTHOTO TPEeTMpaHe € OTYeTEH
npu copt Pycasika.

effect on the total habitus and the

separated phases of the
development of spray-carnation,
cyclamen and gypsophila

(Atanassova, 2012; Sapundjieva
et al., 2001; Atanassova, 2013).

The positive effect of the organic
fertilizers on flowering cultures is a
solid proof of the improved plant
growth and development,
environmental safety and human
health protection.

CONCLUSIONS

The results of the study on
the effect of the biomineral fertilizer
Plantagra on the Bulgarian spray-
carnation varieties Rusalka and

Naslada lead to the following
conclusions:
> The foliar treatment

of spray-carnation with Plantagra
had a positive effect on the height,
lateral growth and cutting yield.

> The optimal
concentration for the foliar
treatment of plants with the
biomineral preparation was a
0.18% solution.

> The effect of the

biomineral fertilizer Plantagra was
variety specific as the foliar
treatment had a better effect in cv.
Rusalka.

385



> 3a npaktukara mMoxe
[a ce npenopbya U KOHLUEHTpa-
uma 0,14% pasTtBop Ha lNnaHTarpa
3a JINCTHO TpeTupaHe Ha MUHU
Kapamdun, npu KoATo ca nosyde-

> The concentration of
0.14% solution of Plantagra could
also be recommended for foliar
treatment of spray-carnation as it
showed good results, close to the

HA  CblWoO Jobpu  pesyntaru,
6/1M3KN OO0 Te3n Ha onTumMasiHarta
KOHUeHTpaums (0,18%).

optimal concentration (0.18%).
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STUDY OF THE WATER DEFICIT EFFECTS ON THE BIOMETRICAL,
PHYSIOLOGICAL AND ORNAMENTAL INDICATORS OF MARIGOLD
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PE3IOME

MpomeHuTe B KNUMaTa HanaraT ga
ce u3cneasar peakuuMTe Ha KynTypHuUTe
pacTeHnss kbM TAX. BoaHuAT pgedmunt e
OCHOBEH KOMMOHEHT Ha 3acyllaBaHeTo,
npeamnssukeall, peguua MopdosiorMyHu u
(OU3MONOTMYHY NPOMEHM B pacTeHusTa,
BOJELLM [0 NOHWXaBaHe CTONaHCKUTE UM
KauyecTBa.

TaretecbT, Kato BwWj W3MNOM3BaH
MacoBO Npu 3alBeTsiBAaHETO Ha napkose-
Te e TMNOA/MIOKEeH Ha [JelcTBMeTOo Ha
3acyLlaBaHeTo.

MpoyyeHO e  BAUAHWETO  Ha
3acyLlaBaHeTo, npeansBmKaHo oT
KOMMeKc cTpecupalin haktopu (BUCOKa
aTMocdepHa Temnepartypa, HUcKa
Bb3fyllHa BNAXHOCT W peayuupaHu
NosIMBKM) BbPXY pactexa, pasBuTMETO
JekopaTuBHoCTTa W (PU3MONOTNYHUTE
rnokasarenn Ha pacTeHus Taretec — 6b/r.
COpPT «YCMUBKa».

MonyyeHute pesynrartu oT
CUMY/IMPaHOTO 3acyllaBaHe npu Tareteca
nokassart OOLLO NoATUCKaHe Ha pacTexa
W pasBUTUETO Ha U3NUTBAHUTE pacTeHus

SUMMARY

The ongoing worldwide climate
changes enforced multiple studies of how
the plants react towards them. One of the
main components of the drought is the
water deficit, an abiotic factor that causes
multiple morphological and physiological
changes in the plants that reduce their
quality and economic value.

The marigold is a popular and
widely used plant in parks and gardens
and is often exposed to drought.

The research was focused on
studying the drought effects, caused by
various stress factors (high temperature,
low air humidity, reduced irrigation) over
the growth, development, ornamental and
physiological indicators of plants of the
Bulgarian variety of marigold — “Usmivka”.

The results, obtained from the
simulated drought conditions using
marigold plants, have shown general
reduce in the growth and development of
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1 Npv ABEeTe OMUTHW NOCTaHOBKM /ONUT Ha
nexa n cbaoB OMUT/, Kato MNO-CUMHO e
OTpa3eHo npu u3BeXgaHe Ha CbAoBUA
onut. HebnaronpusaTHUAT ediekT  oT
3acyllaBaHeTo ce nposiBsABa Hai-CU/HO
BbpXy Opos ¥ rosiemMvHaTa Ha LBeTOoBe.
deHoNorMyHUTE HaGNIOAEHUA MNOKa3Bat
HeCbLLEeCTBEHN OTK/IOHEHUS BbLB (hasute
Ha pa3BuTue Ha TareTeca. PegyumpaHute
NnosIMBKN Npeamns-BukBaT W3MEHEHUs B
KneTbyHUTE MemMbpaHu, KOeTo BOoAM [0
BMCOKM CTOMHOCTM Ha €eKTPOSINTHOTO
n3tnyaHe. OTHOCUTENHOTO BOAHO CbAbp-
XaHuve B pacTuTesiHMTe ThbKaHu HaMmasnsBsa
B 3aBMCUMOCT OT MOJINBHUA PEXUM, Ha
KOMTO ca NoAJ/I0KEHN pacTeHuaTa.
KnovoBn agymn: Taretec, BOAeH
feduunt, pacTex, OTHOCUTE/THOBOAHO
CbAbpXaHne, KOHAYKTUBHOCT

yBO/A
BogHuaTt gedonymt e ocHOBEH
KOMMOHEHT Ha  3acyllaBaHeTo,
KOeTo npuumHaBa peguua mopdo-
NOTNYHN U (PU3NOMOTUYHM NpOMe-
HW B pacTeHudTa, BoJewu A0
NMoHMXaBaHe Ha TAxHaTa NpoAyk-
TUBHOCT N CTOMAaHCKN KayecTBa.
KnumaTtnyHute nporHosn 3a
21-BM Bek B loromstoyHa Espona,
BK/IIOUNTENHO U Ha bankaHckuaA
NnoJlyoCTPOB, NoKasBaT MNoBuLLaBa-
He KO/IMYEeCTBOTO Ha Basiexure
npes 3umaTta u cnag npes3 TonaoTo
nosiyrogue. ToBa  yBenunyasa
pucka OT BCUYKM BUAOBE 3acylla-
BaHe — arMociepHO, MNOYBEHO,
Nno4yBeHO-aTMOCHIEPHO,  XMUAOPOJIO-
TMYHO U COUMNASTHO-MKOHOMWYECKO
(Alexandrov and Genev, 2004).
[MpomeHnTE B KiMMaTta Hanarat ga
ce u3cnepBat peakuuute  Ha
KYNTYpPHUTE pacTeHNs KbM TAX.
TareTecsT, KaTo
n3non3saH MacoBO

BUA
npw

the test plants in both laboratory settings
/beds and pots/. The test samples,
planted in pots have shown higher
reaction towards drought than the
samples, planted in beds. The negative
effect caused by the drought is mostly

visible in the number and size of
inflorescences. The phenological
observations have shown minor

deviations in the development phases of
the tagetes plants. The reduced irrigation
causes changes in the cell membranes,
leading to high levels of electrolyte
leakage. The relative water content in the
plant tissues is reduced depending on the
irrigation frequency.

Key words: Marigold, tagetes,
water deficit, growth, relative water
content, conductivity

INTRODUCTION

Water deficiency is the major
component of drought that causes
a range of morphological and
physiological changes in the
plants, leading to the deterioration
of their productivity and economic
parameters.

The weather
Southeast Europe in the 21%
century, the Balkan Peninsula
included, predict increase of rain
and snowfalls in winter and their
decrease during the warm half of
the year. This increases the risk of
all types of drought — atmospheric,
soil, soil and atmospheric,
hydrological and socio-economic
(Alexandrov and Genev, 2004).

forecasts for

The climatic changes impose the
necessity to study the response of
cultivated plants to them.

Tagetes as a species that is
widely used in park flower
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3auBeTsABaHETO Ha MapkoBeTe e
NOANOXEH Ha [JelcTBMeTO Ha
3acylaBaHeTo (Chylinski &
tukaszewska, 2008).

B pesyntatr OT MNOYBEHO U
aTMocdepHo 3acyllaBaHe HacTbn-
BaT Heo6paTUMM NPOMEHM BbB
(pU3MKO-XMMUYHNTE CBOWCTBA Ha
npotonsiaamata UuU  OBGUOXUMUYHU
npouyecn B knetkute.  [pu
HapylweHnsa B opraHusauusaTa u
CbCTaBa Ha MeMbpaHuTe, ce
HabnogaBa MNOBULLEHO W3TU4YaHe
Ha efIeKTposITK, KOeTO MOXe Ja

6bae yCTaHOBEHO ypes

KOHAYKTOMETPUYHM  U3MEPBaAHWS

(Dhihdsa et al., 1981).
OTHOCUTENHOTO BOAHO

cbabpkaHue (OBC) e nopaxopasiy
NHOMKATOP 3a BOAHWA CTaTyC Ha
pacTeHusiTa, Tbil KaTo ce Habso-
[aBa Kopenauus mexay oT4eTeHu-
Te HEeroBW CTOMHOCTM M HMBOTO Ha
ctpeca (Georgieva et al., 2004;
Lawlor and Cornic, 2002).

Llenta Ha npoyyBaHeTo 6e ga
ce YCTaHOBW Bb3AENCTBMETO Ha
3acyliaBaHeTo, MNpeansBMKaHO OT
KoMMaekca cTpecupawm hakropu
(BMCoka aTmocdiepHa Temneparty-
pa, HUCKa Bb3AyLlHA BJIQXHOCT U

peayumpaHs  MOSMBKM)  BbPXY
pacTexa, pasBMTMETO, AeKopaTuB-
HOCTTa " ¢hm3monornyHoTo

CbCTOAHMNE Ha TareTec.

MATEPWNAN N METOAW
B nepuopga 2011-2013r. 6e
3a10XeH onuT ¢ TareTtec /Tagetes

patula/ 6bIrapcKm copt
«YCMUBKa», oTrnexgax B
He3aceH4YeHO  oTaefneHue Ha

arrangements is subjected to
drought effects (Chylinski, &
tukaszewska, 2008).

One of the consequences of
soil  and atmospheric  water
deficiency are the irreversible
changes of the physical and
chemical properties of protoplasm
as well as the biochemical
processes in the cells. Any
disruption of membrane
organization and composition
results in electrolyte leakage that
can be established by means of
conductometric measurements
(Dhihdsa et al., 1981).

The relative water content
(RWC) is a suitable indicator of the
water status of the plants as there
IS a correlation between its
reported values and the level of
stress (Georgieva et al., 2004;
Lawlor and Cornic, 2002).

The objective of the study
was to establish the effect of water
deficiency, triggered by a complex
of stress factors (high atmospheric
temperature, low air humidity and
reduced watering) on the growth,
development, ornamental
properties and physiological
condition of tagetes.

MATERIAL AND METHODS
In 2011-2013, a trial was
conducted with tagetes (Tagetes
patula), Bulgarian cv. Usmivka,
grown in a non-shadowy sector of
a steel glasshouse in high
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CTOMaHEeHO CTbK/IeHa opaHXepus,
npwu BMCOKa aTMmoccpepHa
Temnepartypa, HuUCKa Bb3ayllHa
BNIAXXHOCT N peayunpaHu NoNBKN.

3anoxeHn 6sxa onNUTU Ha
nexa v cvgoB onutn: OnNnT | Ha
nexa n OnuT ll-cbaos onUT

CumynupaHe Ha 3acylwlaBa-
HEeTO Cce M3BLPLUN 4ype3 perynupa-
He OpoA Ha MNOMMBKATE — KaTto
Anana3oHa Ha [1B ce amxn ot
40-80% BnaxHOCT.

PacTteHuaTa ca 3acageHu B
cpefjaTa Ha M.IOHW 1 ce oTrnexaar
Ha nexa (25/m?) n B cakcum Ne 19
BbpXy aslyBnasiHO-MBagHa no4sa
(Eutric Fluvisol).

ExenHeBHo 6e  oTuuTaHa
Temnepartypara Ha Bb3gyxa W
Bb3AyLlHaTa Bfara ¢ TepMOMETHbP
1 Bnaromep.

BogHOTO cbabpXaHue Ha
noysata 6e yCTaHOBEHO 1O
TErNOBHUSA METOf 4pe3 CyLUeHe n
n3umcneHa no CbOoTBETHaTa
dopmyna:

w = A-B / B-C x100, %,

KbJETO A e MacaTa Ha BnaxHarta
npo6a 3aegHo ¢ Taparta, B (rp); B —
macata Ma Mu3cylleHata npoba
3aeHo c TaparTa, B (rp); C — macaTa
Ha TaparTa, B (Q).

Onutnte ca 3a/l0KeHn B 3

BapunaHTa:

Bap.1 /KoHTpona/ -
NONNBKN— 3NBbTU CEAMUYHO;

Bap.2 — nonvBkM -2 NbTu
ceMUYHO;

Bap.3 — nonmBkn — 1 nbT
ceMUYHO.

Mo Bpeme Ha BeretayusaTa ce
npunaraxa CbLOTBETHUTE dimTOCa-

atmospheric temperature, low air
humidity and reduced watering.

There were row trials and pot
trials conducted: experiment | in
rows and experiment Il in pots.

Drought was simulated by
reducing the watering frequency
with soil water retention ranging
within 40-80% humidity.

Planting took place in mid-
June in rows (25/m?) and pots Ne
19 on eutric fluvisols.

The air temperature and
humidity were measured on a daily
basis with a thermometer and
hygrometer.

Soil water content was
established by the weighting
method via drying and calculated
by the respective formula:

w = A-B / B-C x100, %, where
A is the weight of the humid
sample with the vessel (g); B —the
weight of the dried sample with the
vessel (g) and C — the weight of
the vessel (g).

The trials were conducted in
three variants:

Var.l (Control)
three times a week;

Var.2 - watering twice a
week;

Var.3 -
week.

The respective phytosanitary
treatments were made during the

— watering

watering once a
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HUTaPHU TPUXN.

BnvaHueto BOAHUA
aedunumnt BbpXY pacTexa,
pas3BUTNETO U AeKopaTUBHOCTTA Ha
pacteHusaTa B ce npocnegn npu
cnepfHUTe nokasatesiu:

3a AekopaTuBHOCT: BMCOYU-
Ha, anameTtbp n 6poii
pas3K/NOHEHUs Ha  pacTeHuATa,;
AvamMeTbp Ha UuBeta u  6poi
uBeToBe Ha 1 pacTteHue,

®eHONOTNYHU Habnoae-
HUA: OTYETEeHM ca HadaHuTe,
MacoBW 1 KpaliH1 NPOsiBK 3a BCSKa

Ha

dasa oT pa3BuUTNETO Ha
KyNnTypuTe, Kakto WU TAXHaTa
NPOABb/IHKNTESHOCT.

CTteneHTa Ha yBpexpgaHe Ha
MemMbpaHuTe ce onpegens upes
N3TUYAHETO Ha EenekTpoNnuTn oT

nucTtara. N3TnyaHeTo Ha
enNeKTpoINTu ce onpepensa upes
OTYMTaHEe Ha KOHAYKTMBHOCTTA

camo cnef, CTpec 1 ce nspasssa B
US/r ceexo Terno.

OTHOCUTENTHOTO BOAHO
cbabpxaHue (OBC) ce wusmepu
e[JHOBPEMEHHO C M3TUYaHeTo Ha
e/IeKTPOIMTN N Ce un3dncnsasa Mo
dopmynara:

OBC % = (cB.T. = C.T)/( T.T. —
c.T.) X 100 — meToanka Ha Turner
(Turner, 1981).

BogHuat peduunt (BA, %)
ce v3passasa no popmynara:

BA % =1 - OBC.

[JaHHuTe, npeacTaBeHM Ha
durypute ca uv3paseHum Kkarto
cpegHa CTOMHOCT + SE oT pgBa
He3aBMCUMU eKCcrnepumMeHTa,

vegetation period.

The effect of water deficiency
on the growth, development and
ornamental parameters of the
plants was monitored for the
following indexes:

Ornamental: height,
diameter and number of lateral
branches; bloom diameter and
number of blooms per plant;

Phenological observations:
the initial, mass and final
manifestations for each phase of
plant development were reported
as well as their duration.

The degree of damage of the
membranes was established via
the electrolyte leakage of the
leaves. The electrolyte leakage
was established by measuring
conductivity after stress only and
expressed as uS/g fresh weight.

The relative water content
(RWC) was measured
simultaneously with the electrolyte
leakage and calculated by the
following formula:

RWC % = (fresh weight — dry
weight) / (turgor weight — dry
weight) X 100 - according to
Turner’'s method (Turner, 1981).

Water deficiency (WD, %)
was expressed with the following
formula:

WD % =1 - RWC.

The data presented in the
figures are expressed as the mean
+ SE of two independent
experiments displayed in ten reps
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n3BefeHn B feceT NoBTOpPeHUs 3a
Bapvat. AHa/M3uMpaHu ca 3a
[OCTOBEPHOCT 4pe3 t TecT Ha
nporpamara GraphPad Prizm.
JocToBepHaTta pasnuka
MeXJy KOHTponara u BapuaHtute
e npegcrtaBeHa cbc * (P<0.05),
**(P<0.01), ** (P<0.0001), a
HeJoKa3aHaTa pas/imka — Hc.

PE3YNTATU N OBCb)XXOAHE

[Mpe3 nepvoga Ha n3sBexpaHe
Ha ONUTUTE - MeCeLuTe HHU, 1N,
aBrycT 1 centemMBpu ca OTYETEHU
cnegHuTe  Temnepatypu:  Hai-
HUCKUTE CTOMHOCTM ca OTYETEHU B
8 u. u Bapupat 18,7°C — oHM 00
24,3°C npe3 tonu. Haii-Bucokute
TemnepaTtypu ca ot4yeTeHun B 14 u.
n sapupat ot 37,5°C pgo 43,5°C
npes asryct. Bb3gywHaTta Bnara
npes OT4yeTeHus  nepuos e
nokasasia Hal-HUCKM CTOMHOCTU B
14 y., Bapupawm ot 20% - 25% 3a
nepuoja ronu-asrycr.

Mepuoasbt o1 01 wonm go 10
aBrycT ce Xxapakrtepusvpa C Hai-
BMCOKN Temnepatypy 1 Hali-H1CKa
aTMocdoepHa B/iaxHocT. [Ananaso-
Ha Ha 1B e oT 40-90% BnaxHocT
B nexata un ot 30-90% npwu
Cb0BUSA ONUT.

MonyyeHnTe pesyntatun ot
CYMY/IMPAHOTO 3acyLlaBaHe nokas-
BaT 06LLO NOATUCKaHEe Ha pacTexa
N pasBUTUETO Ha WU3INUTBaHUTE
pacTeHus.

Mpn OnuT | — oTrnexaaHe
Ha TaretTec Ha nexa npu
pegyumpaHe Ha NOMMBKUTE ce
HabnogaBa noatuckaHe Ha
pacTtexa ¢ 8% npu Bap.2 n o 49%

vary. They were analyzed for
significance by means of the t-test
of the GraphPad Prizm software.

The results were statistically
significantly different at P<0.05 (*),
P<0.01 (**), P<0.0001 (***),
respectively, as compared to the
control.

RESULTS AND DISCUSSION

During the experimental
period, i.e. June, July, August and
September, the following
temperatures were recorded: the
lower values were reported at 8
a.m. and varied from 18.7°C in
June to 24.3°C in July. The highest
temperatures were recorded at 2
p.m. and varied from 37.5°C to
43.5°C in August. The air humidity
during the reported period showed
the lowest values at 2 p.m. that
varied within 20% - 25% for the
period July-August.

The period July 1 — August
10 was characterized with the
highest temperatures and lowest
atmospheric humidity. The soil
water retention ranged from 40-
90% moisture of the rows and 30-
90% moisture in the pots.

The results of the simulated
drought showed an overall
inhibition of the growth and
development of the tested plants.

In Experiment | — growing
tagetes in rows with reduced
watering, the growth rate was

inhibited by 8% in variant 2 and up
to 49% in variant 3, compared to
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npu Bap.3 CMApPsAMO KOHTPO/IHUTE
pacteHns (dwur.l). OTyeTeHO e
HamansaBaHe Ha xabutyca, KaTo
AnamMeTbpa Ha Mnog/IokKeHuTe Ha
CTpec pacTteHusa npu Bap. 3 € C
66% no-mManbK OT KOHTpoOUTE.
ToBa e CBbp3aHo 7 C
pefyumpaHna 6poli pask/IoHeHwus,
Hamansaeall, CbOTBEeTHO C 15% wu
67% npu pasnnyHUTE CTENeHun Ha
3acywasaHe (dwur.1).

the control plants (Fig.1). The
habitus was reportedly decreased,
the diameter of the stressed plants
in variant 3 being with 66% smaller
than the control. This was also
related to the reduced Iateral
growth with 15% and 67%,
respectively, for the different rates
of water deficit (Fig. 1).
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Fig.1. The effect of water deficiency on the biometrical parameters of Tagetes
(Tagetes patula) cv. Usmivka- experiment | in rows

lNpu 3acywaBaHe Ha T.erecta
Riaz et al. (2013) HabnwopaBaT
nogTUCKaHe Ha HapacTBaHeTo,
Karo pas/sivkata Mexay KOHTPO/I-
HUTE W CTpecupaHuTe pacTeHus
pocura o 50% Kakto 3a
BMCOYMHATA, Taka U 3a 6pos Ha
dhopmupaHuTe paskoHeHUS.

BoaHnAT aedpnumt ce
oTpassBs HeraTtvBHO BbpPXY
pasBUTMETO U Ha  pas/iMyHu

coptoBe T. patula u T. tenifolia
(Cicevan et al, 2014).

EcbekT oT peayumpaHeTo Ha
NoNMBKUTE € W HamansaBaHeTo

Riaz et al. (2013) have
observed inhibited growth rate of
T.erecta in dry conditions, the
difference between the control and
stressed plants reaching 50% both
for the height and number of
lateral branches.

Water deficiency had a
negative effect on the
development of the different

varieties T. patula and T. tenifolia
as well (Cicevan et al., 2014).

One more consequence of
reduced watering was the
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6pos Ha LBeToBETE, KaTo Nnpu Bap.
2 10 e ¢ 20%, a npu Bap. 3

poctmra o 60%  no-manko
CNPSAMO  KOHTPOJIHUTE pacTeHus
(Pur.1). OcobeHO pobpe e

n3pa3eHo HeratnBHOTO ,quCTsme

npu pasmepa Ha LUBeTOBeTe,
CNPAMO KOHTPOJIHUTE pacTeHus -
AnameTbpa Ha uBetoBeTe
HamanigBa € 14% wn 23% c

peayunpaHe 6posi Ha NOSIMBKUTE.
Mpn  KOHTpONUTE €  OTYyeTeH
cpefeH pasmep Ha UBeTa OT
5.21cm, npm Bap. 2 - 4.5cm,
[okaro npu Bap. 3 e easa 4cwm.

MonyyeHnTe pesyntatu oOT
CMY/IMPAHOTO 3acyllaBaHe npu
OmvT Il (CbgoB 0MMT) CbLLO
nokassart ApacTUYHO MOHKeHne
Ha OMOMeTpPUYHUTE nokKasaresnu
Ha cTpecupaHuTte pacteHus
CMPSIMO KOHTPOsTHUTE (Pur. 2).

C pepyumpaHe 6posi Ha
NOSIMBKUTE CTOMHOCTUTE, OTpass-
Balll BUCOYMHATA Ha pacTeHusTa
HamanigsBa €¢ 20% w©n 36% B
3aBUCUMOCT oT nogaBaHuTe
nonnBkKU. AnameTbpsbT Npu Bap. 3
(1 nonvBka) € No-mMasTbK OT TO3U
Ha KOHTPOJIHUTE pacTeHnsa ¢ 62%,
a paskata B OposAT Ha
3a/10)KeHNUTE pas3K/IOHEeHUS [0CTU-
ra go 40% npu Bap. 2 n 60% npu
Bap. 3 crnsamMo koHTponata (Pwur. 2).

MonyyeHnTe pesyntatm 3a
nokasartenss — OpoM UBETOBE Ha
e[lHO pacTeHne nokas3saT CbLLO
TEeHOEHUMA KbM  HamMansiBaHe
CMPAMO KOHTPO/IUTE — CBLOTBETHO
c 46% wn 75%. Pa3mepbT Ha
LBeToBeTe HaMansasa Ao 45% npu

decrease of the number of blooms
with 20% in variant 2 and 60% in
variant 3 vs. the control plants
(Fig. 1).

The negative effect was especially
visible in the bloom dimensions,
compared to the control plants —
the bloom diameter decreased
with 14% and 23% with the
reduction of watering.

The average bloom dimension of
the control plants was 5.21 cm, 4.5
cm in variant 2 and only 4 cm in
variant 3.

The results of the simulated
water deficiency in the pot
experiment__Experiment [l also
showed a drastic decrease of the

biometrical parameters of the
stressed vs. the control plants
(Fig. 2).

The reduction of the

frequency of watering led to the
decrease of the values of plant
height with 20% and 36%,
depending on the watering. The
diameter in variant 3 (1 watering)
was with 62% smaller than that of
the control plants and the
difference in the number of
expected lateral branches reached
40% in variant 2 and 60% in
variant 3, compared to the control
(Fig. 2).

The results for the parameter
of number of blooms per plant
showed a similar trend of
reduction compared to the control
with 46% and 75%, respectively.
The dimensions of the blooms
decreased to 45% with single

395



eflHoKpaTtHarta nosiMBka CnpsmMo
Tasn Ha KoHTponatra (®wur. 2).
OnameTbpbT Ha UBeTa Bapupa
cpegHo ot 5,8 cm 3a Bap. 1
(koHTpona), fo 4 cm 3aBap. 2mn 3
cm 3a Bap. 3. PopMUPaHUAT LUBAT
e pechopmupaH, HeTunUyeH 3a
copTa C HefopasBuUTU TpbOEecTu 1
C npeobnagasaly, 6poi e3nyHuTe
usetose (dur. 2).

watering vs. the control (Fig. 2).

Bloom diameter varied from an
average of 5.8 cm for variant 1
(control) to 4 cm for variant 2 and
3 cm for variant 3. The blooms
were deformed, non-typical for the
variety, with undeveloped tubular
blooms and a prevailing number of
tongue blooms (Fig. 2).
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Fig. 2. The effect of water deficiency on the biometrical
Tagetes/Tagetes patula/ cv. Usmivka- experiment Il in pots

parameters of

[MpexnBaemocTTa Ha pacTe-
HUATa NOANOXEHN Ha CUMYNUPaHO
3acyllaBaHe e pasfiMyHa 3a ABeTe
OMNMUTHW NOCTaHOBKM (Pur.3).

Mpun OnMT | onnT Ha nexa
BCUYKM  pacTeHua npexusasar
He3aBMCUMO OT NOJTyYEHNA CTPEC.

lNpn n3BexgaHe Ha CbOOBU-
At onut OnuT |l npexnesaemocTTa
KbM 3acyllaBaHe Ha M3NUTBaHUTe
pacTeHus OT TaretTec HamasisBa.
ToBa ce  [Ob/XK Ha  no-
orpaHuyeHns obem Ha noysara u
no-Bucokata noyseHa Temneparty-
pa, nonyyeHa cnen  NpsSKOTO
JeACTBME Ha C/TbHYEBUTE JTbUM
BbpXY CbA0BETE, B KOUTO Ca 3aca-

The survival rate of the
plants, subjected to simulated
drought, was different for each of
the two experiments (Fig. 3).

In Experiment | (rows) all the
plants survived, regardless of the
stress.

In the pot experiment-
Experiment II, the survival rate of
the drought tested tagetes plants
decreased. This was due to the
limited volume of the soil and the
higher soil temperature, resulting
from the direct effect of the sun
rays on the pots, in which the
plants were grown.
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AeHn pacTteHuaTa. MNpPoUEeHTHLT Ha
npexmnBaemMocT cnaga npu enHo-
KpaTHO BHeceHa nosiBka (Bap. 3)
0o 24%. lNpn pByKpaTHO ceamMuy-
HO nonueaHe (Bap. 2) 3arvHanute
pacteHus ca 15% (dwur.3).

120
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sap.lVar.1l
(Control)

sap.2-Var. 2

The survival
decreased to

percentage
24% in the
conditions of single watering
(variant 3). In case of two
waterings (variant 2), 15% of the
plants perished (Fig. 3).

MpexueaemocT % /The survival rate

M experiment | in rows - onut
Ha nexa

experiment Il in pots-ceao08
onuvT

sap.3-Var. 3

our. 3. MpexnsaemocT (%) Npu Taretec /Tagetes patula/ copT “YcmuBka”
Fig. 3. The survival rate of the plants Tagetes/Tagetes patula/ cv. Usmivka

Mpn nssexagaHe Ha peHoso-

TMYyHUTEe  HabnwpeHus He  ce
HabnwgaBaT pasnmuus npu
HacTbNBaHETO Ha pas/iMyHuUTe
dasu oT pa3BuUTNETO Ha
pacTteHusaTa.

CumynmpaHoTO 3acyllaBaHe
npenn3BnKea N3MEeHeHMs B

KNeTbyHUTE MeMbpaHn Ha TareTe-
ca. /I3TnyaHe Ha enekTponntn ce
HabnwgaBa B HUCKA CTENEH M B
KOHTPO/IHUTE pacTeHus,
OTr/IeXAaHN KaKTo Ha fiexa, Taka u
npv CbA0BUS ONUT.

MNpn BapuaHTuTe c
pegyuMpaHn TMOMIMBKM Ha fiexa

Bap. 2 un 3, CTOWHOCTUTE Ce
yBenuyasar (dwr. 4).

MNpn 4YeTUPUOHEBHOTO
npocnegssaHe ce  YCTaHOBM

BapvpaHe Ha CTOMHOCTUTE Ha
n3NUTaHWs nokasares - ToBa €

The phenological
observations did not show any
differences in the separate stages
of plant development.

The simulated drought
caused changes in the cell
membranes of tagetes. A low level
of electrolyte leakage was also
observed in the control plants,
grown both in rows and in pots.

The values increased in the
variants with reduced waterings of
the rows in variant 2 and 3 (Fig. 4).

A  four-day  observation
showed a variation of the values of
the tested parameter — this was
related to the watering schedule of

397



CBbpP3aHO CbC Cxemata 3a
nosiMBaHe Ha onuTa — Hali- BUCOKMU
CTOMHOCTM ca oTbensizaHn B
4YeTBBbPTBK M NpuM fgBara onuta
CcboTBeTHO 1413,55 uS/g n 1205,9
uS/g (dwur. 4).

the experiment — the highest
values in both experiments were
recorded on Thursday— 1413.55
uS/g and 1205.9 uS/g,
respectively (Fig. 4).

3000

2500

2000

1500

1S/gee.terno

1000

500

Monday Tuesday

noHeacenH1K BTORDHUWK

'il o
0 < 2

Wednesday

cpAaaa

Electrolyte leakage- experiment |l in rows

moap.l/Var.l(Control)
sap.2-Var.2
meap. 3Vvar. 3

-
B
ns L8
M’

Thursday

HEeTBEBRTHK

2500 -

2000

1500

1000

uS/gcs.rerno

300 r“'. I'IE>
o | Il
Monday Tuesday

noHeOCNAHKWMK BTOPHKMK

cpana

Electrolyte leakage- experimentll in pots

www
ok
* *
I il

Wednesday

meap.l/Var.1l(Control)

Bap.2-Var.2

M eap.3Var. 3

Thursday

HETEBPTBK

dur.4. I3sTnyaHe Ha enekTponuTu Npu Taretec/Tagetes patula/-copT “YcmuBka”
Fig. 4. Electrolyte leakage from Tagetes /Tagetes patula/-cv. Usmivka varied

MNpn cbmoBua onut ce
HabnogaBa pA3KO MokayBaHe Ha
nokasarena — ot 204,01uS/g 3a
KOHTponata Ao 765,66 pS/g 3a
Bap. 3, KOETO curHanusmpa 3a no-
BMCOKa CTEMNeH Ha yBpexjaHe Ha
mMeMbpaHuTte (Pur. 4).

M3mepeHnTe CTOMHOCTM Ha
OTHOCUTE/THOTO BOAHO CbAbpXa-
Hne (OBC%) noka3BaTr BWUCOK
MPOUEHT Ha BOAHOTO CbAbpXaHue

The parameter  sharply
increased in the pot experiment
with 204.01uS/g for the control
and up to 765.66 uS/g for variant
3, indicative of a higher rate of
membrane damage (Fig. 4).

The measured values of the
relative water content (RWC %)
showed a high percentage of
water content in the tissues of the
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B TbKaHUTE Ha KOHTPOJIHUTE
pacTteHns — Bapwupaw, ot 70 go

90%, (Pwur. 5). T[MpuNoXeHOTO
CMMY/IMpaHo 3acyllaBaHe BOAW A0
NOCTENEHHO  HamMasisiBaHe  Ha

BOOAHOTO CbAbpXaHue B pacTe-
HUATA, KaTo Hal-HUCKN CTOMHOCTU
ca focTturHatu npu Bap. 3 Ha
ABata onuta — npu Onut 1 e
55,65%, a npu cbpoBMA onNuUT €
46,33% (Pwur. 5).

control plants that varied within
70-90% (Fig. 5). The simulated
drought led to the gradual
decrease of plant water content,
the lowest values being recorded
for variant 3 of both experiments —
55.65% in experiment | and
46.33% in the pot trial (Fig. 5).
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Fig. 5. Relative water content (RWC%) of Tagetes /Tagetes patula/ cv. Usmivka

MNpomsiHaTa B OTHOCWUTESTHO-
TO BOAHO CbAbpXaHue e nokasa-
Ten 3a [fAeicTBMeTo Ha BOAHUA

aedovumT  nNpu AeKopaTMBHM
pacTeHusi. B kKoMOGuMHauus C
[OMb/THUTESTHN napameTpu

(cCbabpxXaHne Ha NPoJIH) MOXe

The change in the relative
water content is a parameter that
indicates the effect of water
deficiency on ornamental plants.

Combined with additional
parameters, such as proline
content, it can be used for the
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Aa ce u3nons3Ba 3a OueHKa Ha
HOBW BWAOBE NOAXO4AWM  3a
oTrnexaaHe B rpancky ycroBus
(Chylinski et al., 2007).

OtueTeHus BogeH pedouunt
B  pacTuTesiHATe  TbKaHW Ha
copT,YcMmuBka” Bapupa oT 21%
NpW KOHTPO/IHUTE pacTeHns [0
36,5% un 72,25% npu BapunaHTute
C peayuupaHu nonveku. Cnopej
KoHuenuuata Ha Cornic et al.
(1992), o6e3BogHsBaHeTO, Mpe-
AN3BUKBALLO B pacTeHuaTa BOAEH
aedmnumnt go 30% ce nprema Kato
MEK WUI1 YMepeH cTpec.

n3BO4N

1.MonydyeHnte pesyntatm oT
CUMY/IMPAHOTO 3acyllaBaHe npu
Tareteca nokassart 00LO noaTuUc-
KaHe Ha pacTexa 1 pasBUTUETO Ha
N3NNTBaAHNUTE pacTeHna u npu
ABeTe OnUTHW MNOCTaHOBKM /OnuT
Ha fiexa v CbAoB ONUT/, KaTo No-
CWU/THO € OTpa3eHo Npu n3ssexgaHe
Ha Cb0BUS OMUT.

2.HebnaronpusatHUAT  edhekT
OT 3acyllaBaHeTO Ce nposBABa
Hal-CUMHO BBbPXY 6pos 1 ronemm-
Hata Ha uBeToBe. [pn onuTta Ha
nexa puametbpa Ha LBeToBeTe
HamangBa Cc 14% wu 23% cC
pefyuMpaHe Ha  NnojaBaHu-Te
nonueku. Pesynratnute npu cbao-
BUAT OMUT NokKa3BaT Hamasis-BaHe
Ha pa3mMepa Ha LBeToBeTe A0 45%
npwu efiHoKpaTHara nosiMBKa
CNpsAMO Tasnm Ha KOHTpo-nara.
dopmupaHuAT UBAT e gedopmu-
paH, HeTunnuyeH 3a copTa C
HeJopasBuUTK TPbOECTU 1 ¢ Npeob-
nafa.all, 6poi e3nyHNTe LBETOBE.

evaluation of new species, suitable
for growing in urban conditions
(Chylinski et al., 2007).

The reported water
deficiency in the tissues of cv.
Usmivka varied from 21% in the
control plants up to 36.5% and
72.25% in the variants with
reduced watering. According to the
concept of Cornic et al. (1992),
dehydration, leading to 30% water
deficiency in the plants, s
accepted as mild or moderate
stress.

CONCLUSIONS

1.The results of the simulated
water deficiency in tagetes showed
a general inhibiting effect on the
growth and development of the
tested plants in both experimental
variants (grown in rows and pots),
expressed stronger in the pot
experiment.

2.The negative effect of water
deficiency was expressed to the
highest degree on the number and
dimensions of the blooms. In the
row experiment, the bloom
diameter decreased with 14% and
23% with the reduction of watering.
The results of the pot experiment
showed a decrease of the bloom

dimensions up to 45% in the
conditions of single watering,
compared to the control. The

blooms were deformed, not typical
for the variety, with undeveloped
tubular flowers and prevailing
tongue flowers.
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3.lMpexuBaemocTTa Ha
pacteHusaTa NOA4J/I0XEHN Ha
CUMy/IMpaHO 3acyllaBaHe e pas-
NN4YHa 3a [BEeTe OMNUTHU NOCTaHOB-
Ku. MNMpn onnta Ha nexa npoueHTa
Ha npexunBenute pacTeHua 3a
BCMYKM BapuaHTn e 100%, a npwu
CbAOB/A HamasifaBa, Kato npu
Bap.2 (4BYyKpaTHW MOSMBKKN) TOW €
85% a npwm Bap. 3 epHoOkKpaTHa
nonueka) e 76%.

4.deHoNnornyHnTEe Habnwge-
HMA  nokasBaT  HeCbLEeCTBEeHU
OTK/IOHEHNS BbB  (pasuTe Ha
pa3BuUTMe Ha Tareteca.

5.Hali-BMCOKM CTOMHOCTM Ha
€/1eKTPO/INTHOTO  M3TU4yaHe ca
oTyeTeHu npu Bap. 3 (efHOKpaTHa
nosvMBkKa) M npu [ABeTe OnUTHU
NMOCTaHOBKM.

6.0OTHOCUTENHOTO BOAHO
CbAbpXaHne B  pacTuTesiHuiTe
TbKaHW HamansBa B 3aBUCMMOCT
OT MNOMMBHUA PeXunm. Haii-Huckn
CTOMHOCTM ca oTbenasaHn npu
Taretec copT ,YcmuBka®' — 27.7%
npu BapuvaHTa C efHOKpaTHa
ceMuYHa NosnBKa.

3.The survival rate of the
plants in simulated water
deficiency conditions was different
for each of the two experimental
schedules. In the row experiment,
the survival percentage of the
plants in all variants was 100% and
in the pot experiment it decreased
to 85% in variant 2 (two waterings)

and 76% in variant 3 (single
watering).
4.The phenological

observations showed insignificant
deviations in the development
stages of tagetes.

5.The highest values of
electrolyte leakage were recorded
in variant 3 (single watering) in
both experimental schedules.

6.The relative water content
in the plant tissues decreased
depending on the watering
schedule. The lowest values were
recorded in tagetes cv. Usmivka —
27.7% in the variant with a single
weekly watering.
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