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PE3IOME

Hactoswuma pgoknag ce dhokycupa
BbpPXY aHa/M3 Ha HepaBHOMEpPHOCTTa B
pasnpefeneHneTo  Ha  goxoauTte  OT
JeliHoCcTTa Ha 3eMefesickuTe cTonmaHcTBa
B NMaHMHCKNTE paiioHn B Bbarapus, kato
Ce MpaBu U OLEHKA Ha Bb3AENCTBMETO Ha
cybcnanmte No cxemaTa 3a €eAuHHO
nnawaHe Ha naowy, OCHOBHUAT
N3Mon3BaH MeToA0/I0rMYEH UHCTPYMEHT €
KONM4yecTBeHo onpegensHe Ha  Gini
KoedhvuMeHTa 1 HeroBaTa enacTUyHOCT.
OcHoBHaTa Uen Ha cTatusaTa e ga ce
n3cneaBa Bb3aencTeneto, koeto CEMM
OKazBa BbpPXy HEpPaBEHCTBOTO  Ha
[OoXoauTe Ha 3eMefesnickuTe cTonmaHcTBa
B uW3bpaHuTe palioHn. PasrnegaHn ca
CLieHapu1 3a pasBUTUETO Ha CTOMHOCTTa
Ha KoecpuumeHTa cbC 1 6e3 cybecuagunte,
Kato OT nofnydyeHuTe pesyntatu crasa
ACHO, Y€ HepaBeHCTBOTO B pasnpepgene-
HMETO Ha pJoxogute OT 3emejescka
OENHOCT 61 6UI0 MUHUMASIHO MO-TOIIMO
B Cnydyali, Ye cTonaHcTBaTa He nony4vasar
€QMHHO nnawaHe Ha nnaow,. [aHHuTe,
M3MOM3BaHW B  aHa/m3a ca  OT
HauMoHa/IHaTa CcTaTUCTWKa, KakTo M OT

SUMMARY

The article focuses on analysis of
inequality in the distribution of the farm
business income of agricultural producers
in mountainous areas in Bulgaria, by way
of the assessment of the impact of
subsidies from the single area payment
scheme on the said inequality.

The main methodological tool used is the
quantification of the Gini coefficient and its
elasticity. The main aim of the article is to
investigate the impact the SAPS had on
the farm income inequality in the chosen
area.

Two scenarios for the development of the
value of the coefficient have been
considered - with and without subsidies. It
was discovered that the inequality in the
distribution of farm incomes would be a
little higher if the farms does not receive
subsidies.

The data used in the analysis is from the
national statistics as well as the FADN,
collected by the Ministry of Agriculture
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C3CW, cbbupaHn oT MMHMUCTEPCTBOTO Ha
3emegenveTo n xpaHute. OnpegenexHve-
TO 3a MJI@aHWHCKM paioH, W3MN0N3BaHO B
Joknaga cbOTBETCTBA Ha onpegesieHue-
TO, n3nonssaHo B NPCP 2007-2013.

KntovoBn  gymn:  3eMefericku
[0X04W, HepaBEHCTBO, KOedMUMEHT Ha
Gini, nnaHuHckn paitonu, CEMM

YBO/,
OcurypsiBaHeToO Ha cnpaBef-
NMB  CTaHAApT Ha XMBOT Ha

3aeTuTe B CeJICKOTO CTOMaHCTBO €
efHa OT OCHOBHUTE Ue/n Ha
O6buwaTta cenckoctonaHcka nosan-
Tmka Ha EC. Cneumdukata Ha
3eMefenneTo Kato oTpachb/nl U Ha
3eMefesIckoTo NpoM3BOACTBO Kato
usno e  npegnocTtaBka  3a
NPOSsIB/IEHNETO Ha T.Hap.
~Jpepmepckn npobnem”* (Gardner,
1992). TAcHOTO onpegeneHve Ha
.pepmepckna  npobnem*  Haii-
4ecTo Ce CBbp3Ba C MO-HUCKUTE U
HecTabu/iHK Joxoau B 3emMefenue-
TO B CpaBHeHWe C pJoxoguTte B
OCTaHa/IMTe CEeKTOpWU Ha WKOHOMM-

kata. [onuMTuyeckutTe  Mepkw,
HacoyeHn KbM Mogkpena Ha
foxoaute B TO3W CMUCHA  ce

onuTBaT fAa paspewaTr WMEHHO
To3n npobnem. [pe3 Aabarute
rOAMHN Ha CBOSiTa €BOJIIOUMS, A0
[OCTUraHeTO Ha AHELUHUS CU BUA,
MoBMLWIABAHETO Ha A[oXoAuTe Ha
3aeTnte B 3emMefenMeTo e cpef
OCHOBHMTE LENN Ha arpapHata
nonvtMka w© Ha EBponeickus
cbto3. [paBeHM ca peguua
nscnegBaHus 3a B/MSHWETO Ha
cyobcmannTe BbpXy 3eMefenneTo u
Je/HOCTTa  Ha  3emefesnickuTe
CTOMaHCTBa, kakTo B EBpona, Taka

and Food.
The definition of mountainous area used
in the article corresponds to the definition
used in the Bulgarian Rural Development
programme 2007-2013.

Key  words: farm income,
inequality, Gini coefficient, mountainous
areas, SAPS

INTRODUCTION

Ensuring a fair standard of
living for the people employed in
agriculture is one of the main
objectives of the EU Common
Agricultural Policy. The specifics of
agriculture and agricultural
production as a whole are a
prerequisite for the manifestation
of the so-called. "farm problem"
(Gardner, 1992).

The narrow definition of the "farm
problem"” is most often associated
with low and unstable incomes in
agriculture  compared to the
incomes in other sectors of the
economy.

Policy measures aimed at income
support are trying to solve exactly
this problem.

During the long years of its
evolution until reaching its present
form, increasing the incomes of
those employed in agriculture is
among the main goals of the
agricultural policy of the European
Union.

There have been several studies
on the impact of subsidies on
agriculture and farm activities, both
in Europe and in Bulgaria.
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m y Hac. He ca MHoro
n3cnefBaHuATa B Hallata cTpaHa
obaye, KOUTO ce (hokycupaTt BbpPXY
B/INSSHUETO Ha cybcuanmnte BbPXY
HepaBeHCTBOTO B pasnpeneneHune-
TO Ha JOX04uTe Ha 3emMefesickuTe
cTonaHcTBa. Hskou wu3cnepsaHus
oTunTar HepaBHOMEpPHOTO
pasnpegenexHve Ha Tesun
nnawaHMs n dQakTbT, 4e O0KOoJIo
20% OT 3emMefesickuTe cTtonaHcTea
nonyyasar okosno  80% ot
cybenguute (Monos, 2011; Monos
n NeaHo., 2012). Kak obaye TOBa
oKasBa B/UAHWE Ha LASIOCTHOTO
pasnpefenieHVe Ha [oXoAuTe Ha
3emMefesnickuTte cTonaHcTea v ganu
JornpuHacsa B HsKakBa CTeneH 3a
npeofosisiBaHe Ha HepaBeHCTBOTO
He e [ocTaTbyHO Wu3crefBaH
npo6newm.

Pesyntatute 3a BJ/IMAHUETO
Ha pas/IMyHUTE €efIeMeHTU Ha
arpapHara nonmMtMka ca B
M3BEeCTHa CTeneH PasHOMOCOYHM.
El Benni & Finger, 2013 B cBoe
n3cnenBaHe Ha edektute Ha
pechopmara Ha arpapHarta nonamTu-
ka B LUBeiluapua pgocturat Ao
n3Boda, Ye OMPEKTHUTE nnallaHus
BOOAT [0 HamasieHue B
HepaBeHCTBOTO Ha [OXoAWUTe Ha
3emepesickute [OMaKNHCTBA.
HanpaBeHVAT OT TAX aHa/M3 ce
6a3vpa Ha paHHM oT FADN 3a
nepnoga 1990-2009 roauHa, KaTto
n3nonsear Metogosorns 6asmpaHa
Ha kopurnpaHmnsa Gini koeuuneHT
(Payt at al. 1980 u Lerman and
Yitzhaki, 1985). Te cbuwo Taka
oTyMTar, 4Ye HepaBeHCTBOTO B
JoxoouTe Ha [OOMakuHcTBarta B

There are not many studies in our
country, however, that focus on the
impact of subsidies on inequality in
the distribution of farm incomes.

Some studies reported uneven
distribution of these payments and
the fact that around 20% of the
farms receive 80% of the subsidies
(Popov, 2011; Popov and Ivanov,
2012).

But how does this affect the overall
distribution of farm incomes and
whether it contributes to some
extent to overcome inequality has

been insufficiently researched
problem.

The results of the impact
evaluation of the agricultural

policy’s various elements on farm
income inequality are somewhat
mixed. El Benni & Finger, 2013 in
a study of the effects of the reform
of agricultural policy in Switzerland
reached the conclusion that direct
payments lead to a reduction in
inequality of incomes of agricultural
households.

Their analysis is based on data
from the FADN for the period
1990-2009 year, using a
methodology based on the
adjusted Gini coefficient (Payt at
al. 1980 and Lerman and Yitzhaki,
1985). They also reported that the
inequality in household income in
the period 1990-2009 increased
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nepmoga 1990-2009 HapacTBa
He3HauynTesIHo, HO HepaBEHCTBOTO
B Joxogute OT 3emMepje’sicka
AelriHocT HapacTsa CWJIHO.
OTyeTeHo e noapo6Ho n
B/IMAHNETO Ha MPeMUHaBaHETo OT
06Bbp3aHM  KbM  HeobBbp3aHu
OVPEKTHN nnawaHnsa n eqekTsT,
KOWTO TOBa Oka3Ba.

Hanunue ca n nscnegsaHus 3a
HepaBeHCTBOTO Ha [oXoAuTe Ha
3emefesickute  OOMakuUHCTBA W
poxogute oT 3emepersicka
[EeMHOCT, KakTo M B/IMSHMETO Ha
MEepKUTe Ha arpapHara nosuTtuka
BbpXy TAX U B cTpaHnm ot EC —
WNpnaHans, NT1anus, Mbpuns,
Uexna wn pgpyrm (Deppermann,
Grethe, & Offermann, 2011;
Schmid, Sinabell, & Hofreither,
2006; Severini & Tantari, 2015;
Trnkova & Mala, 2013).
[MonyyeHnTe pesyntatn He BUHAru
ca efHo3HayHW. Kato usano
HepaBeHCTBOTO B goxoauTte OT
3emefesicka eNHOCT e rofiiMo, HO

B CbWOTO BpemMe AUPEKTHUTE
niawaHuns He BUHAru ce
noTBbPXAaBaT  KaTo  K/H4YO0B

dhakTop 3a orpaHnyaBaHe Ha ToBa
HepaBeHCcTBO. Deppermann et al.
(2011) B cBOe wu3cnegBaHe 3a
ceBepHa [epmaHua crTurat Ao
n3Boga, ye npunaraHute
NONIMTUYECKM MEpPKU 3a nogkpena
Ha 3emefenckute [OOXOAM He
[OMPUHACAT 3a MpeofonsiBaHe Ha
HepaBeHCTBOTO. Schmid et al.
(2006) npepncTtaBAT pesyntatn 3a
CTpaHuTe oT EC-15, KaTo
nocou4sar, ye BbNpeku
noctaBeHuTe UeNu, AOUPEKTHUTE

marginally, but inequality in farm
incomes rose strongly.

The impact of the transition from
coupled to decoupled direct
payments was also researched.

There are also studies on
income inequality of  farm
households incomes and farm
incomes, and the impact of the
measures of agricultural policy on
them in EU countries - Ireland,
Italy, Greece, Czech Republic and

other (Deppermann, Grethe, &
Offermann, 2011; Schmid,
Sinabell, & Hofreither, 2006;

Severini & Tantari, 2015; Trnkova
& Mala, 2013).

The obtained results are not
always similar. Overall income
inequality from farming is high, but
at the same time direct payments
are not always confirmed as a key
limiting factor to this inequality.

Deppermann et al. (2011) in his
study of northern Germany
concluded that the implemented

policy measures to support
agricultural  income did not
contribute to overcoming
inequality.

Schmid et al. (2006) presented
results for the EU-15, indicating
that despite the stated objectives,
the direct decoupled payments are
not a suitable instrument for
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Heob6BbpP3aHN nnawaHms He
npegcraensBaTt noaxopasLy,
WHCTPYMEHT 3@ ChnpaBsiHe C

HepaBeHCTBOTO B pasnpeaeneHune-
TO Ha Aoxo4uTe Ha 3emepfesnickuTe
cTtonaHu. Severini & Tantari (2013,
2015) ot pgpyra cTpaHa Bce nak
HamupaT AMPEeKTHUTE nnawaHms
3a [fgeictBall, WHCTPYMEHT 3a
HamasisiBaHe Ha HepaBHOMEPHOCT-

Ta B pasfnpefeneHneTro  Ha
poxoante B Wtanma. B cBoe
n3cnepgsaHe Ha goxoaute  Ha

yelwkuTe 3emepesickv npounsBoau-
Tenn Trnkova & Mala (2013) cbuo
otbenA3Bar, 4e MpunaraHoTo B
CTpaHata AMPEKTHO nognomaraHe,

kKato 4yact ot OCI1 okKka3Ba
nosioxuteneH edgekr 3a Hamans-
BaHe Ha HepaBeHCTBOTO npu

pasnpegeneHneTo Ha goxoaute. B
cBoe mscnensaHe Mishra, El-Osta,
& Gillespie (2009) poknagsat
nono6Hu pesynrtatn n 3a CALL.

OT MomMeHTa Ha CBOETOo
npucbegmHasaHe kbm EC npes
2007 roguHa bBwbnrapua 3anoysa

aa npunara OCHOBHUTE
nonntnyeckn mepkn Ha OCIT Ha
EC. AVpekTHuTe naawaHms,

Heob6BbpP3aHN C NPOU3BOACTBOTO B
Hawara cTpaHa ce npwiarat KaTo
eAVHHO nfaiwaHe Ha nnoul. Tosa
camo no cebe cu e npepgnocraBka
roiemmMTe CTOMaHCTBa, KOUTO KaTo
usano ca W NO-UKOHOMMUYECKMU
epekTUBHK, Aa nosyyasar noseye
nogkpena.

[lonAma yacTt oT TeputopusaTa
Ha cTpaHata HW ce Hamupa B
NAaHUHCKK panoHw, KbOeTo
cneuntpukata Ha penedpa U

dealing with inequality in income
distribution to farmers.

Severini & Tantari (2013, 2015) on
the other hand conclude that the
direct payments are working
instrument to reduce the variability
in income distribution in Italy.

In a study on income inequality of
Czech farmers Trnkova & Mala
(2013) also noted that the direct
support part of the CAP has a
positive  effect on reducing
inequality in income distribution.

In a study Mishra, EI-Osta, &
Gillespie (2009) reported similar
results for the United States.

Since its accession to the EU in

2007, Bulgaria started to
implement key CAP  policy
measures.

The decoupled direct payments
decoupled in our country are
applied through the single area
payment scheme. This in itself is a
prerequisite that large farms with
more arable land, which are
generally more cost effective,
receive more support.

Much of the country is in
mountainous areas where the
specifics of relief and climate
determine the possibility of growing
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KNuMaTuyHuTE 0CO6EeHOoCTHN
onpegens Bb3MOXHOCTTa  3a
oTrnexpaHe Ha KOHKPETHN
3eMeesnNCkn KynTypu 1 XXMBOTHN.
Llenta Ha HaCTOALLOTO
nscneaBaHe € ga  onpegenu
HEpPaBEHCTBOTO B AoxoAuTe Ha
3eMefenckute  ctonaHcTea B
NNAHWHCKATE WU B HOPMaJsIHO

pasBUTUTE palioHn Ha CTpaHaTta,

KakTo n e(eKTbT, KOWNTO
nnawaHnata no CEMNM umar
BbpXy Hero. 3a MOCTUTaHeTO Ha
Tasu uen ce n3nosn3ea
MeTo0/10r s, 6asnpaHa Ha
OCHOBHMUSA METOA0/10TMYECKM

WHCTPYMEHT 3a W34YUC/IeHne Ha
HEepaBeHCTBOTO — KOeUUMEHTLT
Ha Gini n gaHHn ot C3CU 3a 2007

m 3a 2011. TlocouBa ce u
OVHaMukata B pas3BUTUETO Ha
joxogurte Ha 3emegesnicknTe
cTonaHcTBa B pasrnexaaHus
nepvog,. NHTepec 3a no-
HaTaTbLIHO n3cnenBsaHe e

pasrnexgaHeTo Ha HepaBeHCTBOTO

MW no Apyrn nogkateropum —
cneynanmsaumsi U pasmep Ha
3emepesnickuTe cTonaHcTBa.

OrpaHnyeHnsiTa Ha aHa/mM3a ca
CBbp3aHM C [OaHHUTE, C KOUTO
pasnosiarame 3a CTOMaHcTBa B
NNaHWHCKUTE paloHN Ha CTpaHaTa
m Cc dokyca camMO BBbpXY
nnawaHnaTta no CENMMI.

MATEPVANT N METOON

OCHOBHUAT MeToLNYeCKU
noaxon, M3nos3BaH B HacTosLara
ctatuss e U34nNCNABaHeTo  Ha
koedpnuymneHTa Ha Gini 3a goxoaute,
nosyyaBaHn OT  3eMefesnckuTe

specific crops and livestock.

The purpose of this study
was to determine the income
inequality of farm incomes in
mountain and normally developed
areas of the country and the
impact that the SAPS payments
have on it.

To achieve this, a methodology
based on calculation of inequality
through the Gini coefficient is used,
and FADN data for 2007 and 2011.

The dynamics in the development
of farm income in the period was
also indicated. Of interest for
further study is the inequality in
other subgroups of farms — based
on specialization and farm size.

The limitations of the analysis are
associated with the data we have
for the farms in the mountainous
areas of the country and the fact
that the only policy tool analyzed is
the SAPS payments.

MATERIAL AND METHODS

The main methodological
approach used in this study is the
calculation of the Gini coefficient
for income generated by farms.
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CTOMnaHcTBa. Nlutepatypara,
pasrnexpaala HepaBeHCTBOTO Ha
JoxoanTe u3nosi3Ba LUIMPOKO TO3WU
WHCTPYMEHT, C 4YMATO MNoOMOoLl ce

onpeaens cTeneHTa Ha
HepaBeHCTBO B 06LecTBoTO.
HerosoTo npunaraHe B

n3cnefBaHusa 1 aHasin3un, CBbp3aHu
CbC 3emMefesiCkM [0XOAM CbLo e
pasnpocTpaHeHo. KoeuuMeHTbT
Ha Gini (G) Moxe pa 6bae
nsuncneH no copmyna 1 (Stuart,
1954), kbaoeto Y e HEeTHUAT [0XO0A,

nosly4yaBaH oT OTAENHUTE
3emMefesickun [IOMaKUHCTBA B
n3BaaKara, noapeneHu BbB

Bb3X04slW, pej B 3aBMCUMOCT OT
nosyyaBaHua OT TAX JAoxo4; U e
CpefHVAT [oxofd, MosyvyaBaH oOT
pasrnexgaHute gomakuHcTea; F(Y)
e KymynartmpHaTa yHKUMSA
(cumulative distribution function) Ha
pasnpegeneHneTo Ha nosiydyaBaHus
[0Xof4, a cov. e kKoBapuauuata Ha
foxoga v KymynatnsHata (pyHKUms
Ha pasnpefeneHuneTo.

G = 2cov —[y’f;(y)]

MonyyaBaHUTe CTOMHOCTU ca
B MHTepBasia oT 0 pgo 1, kato O
O3HayaBa Mb/IHO PaBEHCTBO, T.e.
BCUYKN eanHULM noslydasaTt paBHU
poxoan, a 1 Nb/IHO
HepaBeHCTBO, KbAeTo 1 eanHuua
nosiydyasa Lenus 4oxoma.

Mopagn  ecTecTBOTO  Ha
nosyyasaHute B 3emMenenineTo
[0X04N N HauyMHa Ha u3yucnsisaHe
Ha HEeTHUA aoxon, Ha

3emMegencknTte  CtornaHctBa, Ca

This tool is widely used in the
literature to help determine the
extent of inequality in the society.

Its application is common also in
research and analysis related to
agricultural incomes.

Gini  coefficient (G) could be
calculated by equation 1 (Stuart,
1995), where Y is the net income
received by individual farm
households in the sample,
arranged in ascending order of
income; p is the average income
received by the concerned
households;

F (Y) is the cumulative distribution
function of the income received
and cov. is the covariance
between the income and the
cumulative distribution function.

@

The obtained values are in
the range of 0 to 1, with O
indicating complete equality, i.e. all
units have equal income, 1 -
complete inequality where 1 unit
receives all the income.

Due to the specifics of the
agricultural  income and the
calculation of net income per farm,
there are a large number of farms
that have negative income over the
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Hanuue ronsMm 6poil cTonaHCTBa,
KOUTO MMaT OTpuUATENIHN AO0X0AM

npe3 CbOTBETHWUTE Ka/leH4apHM
rognuHn. ToBa cb3gaBa TPYyAHOCTU
npwu npunaraHeTo Ha

MeToAo/I0TMATa 3a U3YNC/IEHME Ha
KoedomumneHTa Ha Gini n
Tb/IKYyBAHETO  Ha  NOJIyYyeHuTe
pe3ynTtaTn, Tbil KaTo ce nosy4vasa
cToiiHOCT Hapg 1. No-To3M Ha4uH ce
HagueHsBa  HepaBEeHCTBOTO B
nonyyasaHute pgoxoanm (Chen at
al., 1982). 3a npeogonsBaHe Ha
To3n Hepoctatbk Chen at al.
(1982) paspaboTBaT  noaxon,
KOMTO ga MNO3BOMM W3YUCNIEHNETO
Ha T.Hap. KopurnpaH koeduumeHT
Ha Gini (G*) (bopmyna 2, 2a n 26).

Tosu KoeduuneHT e
MoamncunumpaH NO-KbCHO oT
Berrebi n Silber (1985). C Herosa
nomoty, pesyntarbT ce

HopManu3upa n nosyyeHuTe
CTOIHOCTM OTHOBO Ca B MHTEpBa/a
<0;1>.

e

respective calendar years.

This  presents difficulties in
applying the methodology for
calculating the Gini coefficient and
the interpretation of results as the
value obtained is higher than 1. In
this way the inequality in income
received is overestimated (Chen at
al., 1982).

To overcome this drawback Chen

at al. (1982) developed an
approach  that allowed the
calculation of the so-called
adjusted Gini coefficient (G?*)

(equations 2, 2a and 2b). These
equations were modified further by
Berrebi and Silber (1985).

With their application, the result is
within standard again as the values
obtained are in the range <0; 1>.

¢= D\yym 1\ om LIy ¥y
[1+(E)Ef=1jyf]+(ﬁ)Ej=1yj[m—(1+2m) (2)
y =2
Iy 2a)
v — E?=1YJ'
T (26)
B Taka npeacraBeHnTe Where n is the total number

dopmynn (2, 2a n 26) n e o6WUAT
6poil Ha cTonaHcTeBaTa nonagHaau
B M3BajKaTa; j Mapkupa nosuuusata
Ha j-TOTO CTONaHCTBO B U3Bajkara,
noapefeHn BbB Bb3XOASALW, pep,
Bb3 OCHOBa Ha nosiyyaBaHuTe OT
TAX pgoxoauw; Y; e poxoda Ha
CbOTBETHOTO CTOMAHCTBO; Y; AeNbT

of farms in the sample;

j marks the position of the j-th farm
in the sample, arranged in
ascending order, based on the
income therefrom;

Y;j is the income of the concerned
farm; y; - the concerned farm’s
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Ha [Joxoga Ha  KOHKPETHOTO
CTONaHCTBO B obuwiara cyma Ha
foxopa, nMoslydeH OT  BCUYKK
cTonaHcTBa; m e O6poAar Ha
cTonaHcTeaTta, cbopa Ha u4unUTO
Joxoon e oTpuuaTesniHo  Yuchno;
m+1l e nNbpPBOTO CTOMNAHCTBO,
[06aBAHETO Ha YMIiTO J0X0[4 BOAM
[0 nosiyyaBaHe Ha MOJIOXUTEeseH
cbop.

B cnyyaih, 4e nunceart
oTpyuarten-HM  CTOMHOCTM  3a
poxoga G=G*. B o6paTHus criyydai
G*<G (Mishra et al., 2009).

Bbnpekn ye npunaraHeTo Ha
Tasn dopmyna He M03BO/ABa
N3MoN3BaHeTO Ha MeTogosornsaTa
3a pasnaraHe Ha Gini
koedpunuymneHnTa (Mishra et al., 2009),
T.e. onpenesnsaHeTo Ha
KOHKPETHOTO BNsiHWE Ha
OTAE/THUTE U3TOYHULUM Ha [0XO04M
BbpXy LUSAIOCTHOTO HepaBeHCTBO,

BCe MNak wuMa nogxona, KOWTO
no3BoJiABa onpegendaHeTo Ha
O4YakBaHOTO N3MeHeHne BbB

BPb3Ka C HAKOW OT KOMMOHEHTUTe
Ha poxoga. Cneppaiiks nogxopa
Ha Boisvert 1 Ranney (1990) nma
Bb3MOXHOCT 3a onpegensHe Ha,
T.Hap. enactuyHoct Ha  Gini
koedmLMeHTa, 4Ype3 CuMy/impaHe
Ha MpoMsAHa B  HAKOW  OT
KOMMNOHEHTUTE Ha pgoxoga ¢ 1%.
Cnepn ToBa npunaravikn dopmyna
3 e Bb3MOXHO OrnpefesiaiHeTo Ha
B/IMAHNETO Ha  pasriexgaHus
KOMMOHEHT BbpPXYy HEepaBeHCTBOTO
Ha goxoguTte.

*

i G‘T_Gu
Gg

income share of the total income
generated by all farms;

m - the number of farms, the sum
of whose income is a negative
number; m + 1 is the first farm, the
addition of which results in a
positive sum.

In case that there are no
negative values for the income
G=G *. Otherwise G*<G (Mishra et
al., 2009).

Although the application of
this equation does not allow the
use of the method of decomposing
the Gini coefficient (Mishra et al.,
2009), i.e. determining the actual
impact of different income sources
on the overall inequality, still there
is an approach that allows the
determination of anticipated
variations of some components of
income.

Using the approach of Boisvert and
Ranney (1990) it is possible to
determine the so-called elasticity of
the Gini coefficient by simulating a
change in a component of income
by 1%.

Then with applying equation 3, the
impact of the component under
consideration on overall income
inequality can be determined.

®3)

170



KoHkpeTeH 06eKkT Ha aHanun3
B HacToAWOTO Mu3c/fefBaHe ca
HeTHnAaT foxon (HO) Ha
cTonaHcTBaTta, onpegesieH 1o
meTogonormata Ha C3CW. Haii-
06U0 HAUYMHBT Ha hopMMpaHe Ha
TO3M HeTeH Joxon Moxe fa bbae
npeAcTaBeH Mno cnefHna HauuH:
HO = HAOC - Pa3xoan 3a 3ewms,
Tpys W Kanutasn + banaHc Ha

cyébcuammte M gaHbuMte  3a
NPOn3BOACTBOTO,

KbAETO

HOC = Bl -  MexXxanHHo
norpebneHne + Cybcuamm —

JaHbum n Takcm — AMopTusaumn

B KOHKpeTHOTO u3cnegsaHe
npvemame, 4ye HJ[ ce cbcTOM OT
nasapHo onpegeneH KOMMOHEHT U
cyocmgumn, kato cybcuguute ca
CbOTBETHO TeKyLn n 3a
nHBectuumn. C ornep onpegensHe
Ha BMIMSAHMETO Ha nnalaHuaTa no
CEINM, kKoHcTpyupame cnepHuAaT
nokasaren:
KopurmpaH HA = HA — MNnawaHusa
no CEIM

CbrnacHo HanpaBeHOTO OT
Hac pgonyckaHe KopurmpaHuat HA
BK/IlOYBA  BCUYKM  Mnpuxoanm U
pasxoau Ha CTONaHCTBOTO U ApYru
cyocnagumn, 6e3 nosnyyaBaHuTe OT
Hero cyébcuamm no cxemara 3a
e[IMHHO NnnaLliaHe Ha nsoLy,.

HanpaBeHnte aHanmsn u
n3yncrieHnss ce  Gasupar Ha
6anaHcupadH naHen oT 896

CTOMaHCTBa, OT obxBata Ha C3ClU
3a 2007 u 3a 2011 roguHa 3a
BCAKA efHO OT pasrnexgaHure

Specific subject of analysis in
this study is the net income (NI) of
farms  determined  with  the
methodology of the FADN.

Generally the way of forming this
net income can be represented as
follows:
NI= Net value added (NVA) -
Costs for land, labor and capital —
Balance of subsidies and taxes on
production
Where
NVA= Gross output — Intermediate
consumption + Subsidies — Taxes
— Depreciation

In this study we assume that
the net income consists of a
market-specified component and
subsidies, which are respectively
decoupled, on production and for
investments. In order to determine
the impact of SAPS payments, we
construct the following indicator:
Corrected Net Income = Net
income — SAPS payments

According to the assumption
we made, the corrected net income
includes all revenues and
expenditures of the farm and all
other subsidies, excluding
subsidies received under the single
area payment scheme.

The analyses
calculations are based on
balanced panel of 896 farms
covered by the FADN for the
period 2007 - 2011. For each one
of the reference years, farms with

and the
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rogMHM cTonmaHcTBaTa C  Hai-
BMCOKM W CbOTBETHO HaW-HUCKK
[0oXo4n ca npemaxHaTtu, Tbil KaTo
Te WU3KpMBABAT CTATUCTUYECKUA
aHasin3. OT Taka nony4veHara
n3Bagka (KOATO nopagu ronemus
cu 6poit, Makap n
HenpeacTaBUTesHa, no3sonsBa
Hanpasata Ha BaMAHW W3BOAWN)
ce oTAENEeHN ase rpynu
CTOMaHcTBa — TakMBa B MNIaHUHCKU
HeobnarogeTencTBaHn panoHu U
TakMBa B HOPMasiHO pasBuUTUTE
palioHn Ha cTpaHata. Onpegens-
HEeTO Ha KOHKPEeTHUTe CTonaHCcTBa
€ HanpaBeHO KaTo e npueto, 4e
cTonaHcTearta, KOUTO nonagar B
Tasn rpyna npe3 2011 roguHa,
nonagat W npe3 ocTtaHanute
roguHu, gopu W pga He ca
nosyyaBasiv nogkpena no Mepku
Ha MnPCP 2007-2013 3a
nognoMaraHe Ha CTOnaHCTBa B
HeobnarogeTen-cTBaHn  panoHw.
MeTogonorusata, Ha 6asata Ha
koatTo C3CW, onpegena Te3u
cTonaHcTBa ce  6Gasupa Ha
.Hapepbara 3a onpegensaHe Ha
Kputepuute 3a HeobnarogeTen-
cTBaHuUTe parioHun n
TepuTopnasiHus nm  obxeart”,
nppeta ¢ [TIMC Ne 30 ot
15.02.2008 r. B obxBata Ha Taka
onpegeneHnTte Cc  Hapepgb6ara
palioHM 3a usgnata  CcTpaHa
nonagat 1714 HacefneHn meca u
TEXHUTE 3emauuia. Te
npegcrasnasar obwo 38,20% ot
TeputopuATa Ha CTpaHata w
16,60% ot U3r1.

Ha 6a3a Ha Taka onpegeneHute
ob6ekTM Ha HabnwopgeHve ca

highest and the lowest income are
eliminated because they represent
outliers and distort the statistical
analysis.

From the resulting sample (which
because of the large number of its
subjects, even though
unrepresentative, can be
considered as valid for credible
conclusions) are separated two
groups of farms - those in
mountainous disadvantaged areas
and ones in other parts of the
country. The classification of
specific farms is done as it is
assumed that the farms that are
included into one group in 2011
continue to figure in the same
group for the remaining years,
even if they did not receive support
under the RDP 2007-2013
measures to assist farms in less
favored areas.

The methodology under which
FADN defines these farms is
based on the "Regulation for
determining the  criteria  for
disadvantaged areas and their
territorial scope”, adopted by
Decree Ne 30 of 15.02.2008 Within
the scope of designated areas
according to the ordinance,
through the whole country there
are 1714 towns and villages, and
their adjacent lands. They
represent a total of 38.20% of the
country’s territory and 16.60% of
the UAA.

On the basis of the designated
objects of observation, calculations
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HanpaBeHW U3YUC/EeHMA U e
KBaHTUhumpaH KopurmpaHus
koedpuuyneHt Ha Gini, kato e
HanpaBeHO CpaBHEeHVWEe  Mexay
asete rpynu. OnpegeneHo e wu
B/IMSHMETO Ha nnawaHudara no
CEIM. BcuYkn um3uncneHns ca
HanpaseHn B Excel.

PE3SYNITATN N OBCBbXAAHE
[MpucbeguHABaHETO Ha
CTpaHaTa HM KbM EBponerickus
Cblo3 npe3 2007 roguHa OGelwe
CBbpP3aHO CbC CUHXPOHM3NPAHETO
Ha 3aKoHOA4aTeNIcCTBOTO n
NONMTUKATE HW C eBpoONencKnTe
TakmBa. B obnactra Ha 3emepe-
nneto O6uata cenckocTonaHcka
nonntuka Ha EC e ocHoBHaTa
pamMka, onpegensiwia pasBUTUETO
Ha oTpacbfla W npuiaraHeTo Ha
npaktmka  Ha  NoOAMTUYecKuTe
peLleHns, CBbp3aHn C rapaHTupa-
He Ha yCTONYMBOTO N edIeKTUBHO
passutMe Ha oTpacbnia. Kakrto
6elle Moco4YeHO nosmTUKara 3a
foxogute e HeusMeHHa 4acTt oT
OCIl. B bbarapya 714 ce
M3Nb/HABA C peasiMs3ayusata  Ha
CxemaTa 3a eguHHO nfaillaHe Ha
M/IOLLL.

OcHoBHaTa 6asza  faHHW,
n3nosi3BaHa npu ocblUecTBsABaHe-
TO Ha aHa/M3a e OT cucTemara 3a
3emefersicka cyeToBoAHa WHoOp-
Mauusa. OCHOBHUTE MokasaTenn 3a
joxogurte Ha 3emepenickure
cTonaHcTBa W nosiyyaBaHuUTE OT
TAX cybcmaumn ca npefcTaBeHn B
Ta6bnmua 1. CTonaHcTBaTa, KOUTO
nonagar B reHepasHata CbBKYyr-

were conducted and the adjusted
Gini coefficient was quantified, as
a comparison between the two
groups has been made. The
influence of SAPS payments was
also defined. All calculations are
made with the EXCEL program.

RESULTS AND DISCUSSION
Bulgaria’s accession to the
European Union in 2007 was
associated with the
synchronization of our legislation
and policies with the European
ones.
For the agriculture, the Common
Agricultural Policy is the basic
framework defining the
development of the sector and the
implementation in practice of the

political decisions related to
ensuring a sustainable and
effective development of the

industry. As stated above the
income policy is an integral part of
the CAP.

In Bulgaria it is executed with the
implementation of the Single Area
Payment Scheme.

The main data source used to
perform the analysis is the
database of the Farm Accountancy
Data Network. The main income
indicators and the subsidies
farmers receive are presented in
Table 1.

The farms that fall in the general
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HOCT  eXerogHo ca  BCUYKU
CTOMaHCTBa, OoTroBapsLn Ha
KputepumnTe 3a nasapHoO CcTonaH-
CTBO, T.e. YMUTO WKOHOMMUYECKM
pasmep e Hag 1 MKoOHOMMUYecka
eanHmua  (CMO = 2000 €Bpo).
TexHuaT 6poii npe3 2007 roguHa e
146 010, a npe3 2011 e 115 270,
KOEeTo npeAcTaBnsaBa HamasleHue ¢
okosio 20% Abnkawo ce Ha
NPecTpykTypupaHe Ha oTpacbia.
HeTHMAT poxopn npes pasrniexaa-
HUA Nepuos ce ABWXKU OT Masiko
Hagq 9 XWn.JiB. Ha CTONAaHCTBO,
jocTura nvka cu ot 15,7 Xun.nB Ha
ctonaHcTBo npe3 2010 roamHa, a
npes 2011 e 14,9 xun. nB.
CToiiHOCTTa Ha nnawaHusaTa no
CETIlN Ha cTonaHCcTBO Ce ABWXWU B
pamkute Ha 19% po 53% OT Taka
nonyyaesaHua HeteH poxopn (dwur.
1). MnawaHuaTta n cyoemanuTe no
ApYyrn  MOINTUYECKN  MEPKU 1
CXeMu ca 3HauyUTesIHO NO-Masiko.
MnawaHuaTa 3a HeobnarogeTesn-
CTBaHM  palioHn, CcpefHo Ha
CTONAaHCTBO 3a CTpaHarta,
npepcrasnasat efBa o0koso 2,6 %,
KoeTo Ha doHa Ha gpyrute
nosly4yaBaHu oT crTonaHute
cpeAcTBa € MUHUMASIHO.

2009 rognHa e nokasaTtesiHa
3a 3HayeHueTo, KOeTO MnpekuTe
NPMX0AM OT CenckocTonaHcka Aei-
HOCT uMaT 3a pasBUTUETO U
HMBara Ha HETHMA [OoXo4 Ha
cTonaHcTearta. Jlowmte npousBoa-
CTBEHU pesynratu, HUCKaTa
CTOMHOCT Ha npousBeaeHarTa o6ua
NPoAYKUNSA, HanpasBeHnTe pasxoau
He morat ga 6baaT KoMneHcupaHu
OT nonyyasaHute cybécugum u B

population of  market-oriented
farms annually, are those with
economic size is over 1 ESU (SO =
€ 2,000).

Their number in 2007 was 146,010
and in 2011 was 115 270, which
represents a decrease of about
20% due to restructuring of the
sector.

The average net income in the
beginning of the period was just
over 9 thousand BGN per farm and
reached its peak of 15.7 thousand
BGN per farm in 2010, and in 2011
was 14.9 thousand BGN. The
value of average SAPS payments
per farm moves within the 19% to
53% scope of the Net income (Fig.
1). Payments and subsidies part of
other policy measures and
schemes are significantly less.

Payments for  disadvantaged
areas, average per farm in the
country, accounted for only about
2.6%, which compared to other
funds received by the farmers, is
minimal.

2009 is indicative of the
importance of income from farming
for the development and the levels
of net farm income.

Poor production results, the low
value of total output, incurred costs
cannot be offset by the subsidies
received and as a result the
average farm income was the
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pe3yntaT CpPeaHUsiT [oXo[ Ha
cTonaHcTBaTa € Hali-HUCBbK 3a
pasrnexnaHusi nepuog.

lowest over the period.
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1. CpeneH pasMep Ha HeTHMA goxopn, nnawaHua no CENMM B niB. Ha

CTOMaHCTBO M Aan Ha nnawaHuaTta no CENMM B HeTHna goxoa.
Fig. 1. Average net income, average SAPS payments per farm, and share of

SAPS payments in Net income

(N3TouHKMK: T 3emepenve, basa gaHHN FADN, co6CTBEHN N3UUCIEHUSA
Source: DG "Agriculture", FADN, own calculations)

HetHaTa po6aBeHa cToWHOCT /
NognwHa  paboTHa  eguHULA,
KOATO OCBEH uHAMKaTop  3a
npou3BoAu-TENHOCTTA Ha Tpyda
ce npuvemMa M 3a nokasartesn 3a

[I0X0[ Ha 3aeTuTe B 3eMefenneTo
7 CbLLO nokassa cnaba
TeHAeHUUS Ha HapacTBaHe
CpeAHO Ha CTOMaHCTBO npe3

pasrnexgaHus nepuog (Taénvua
1).

Net value added / annual work
unit, which besides indicator of
labor productivity is often taken as
a proxy indicator for income of
those employed in agriculture, also
shows a slight tendency to
increase during the period (Table
1).
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Ta6r||/|u,a 1. Cpe,D.HVI nokKkasaresim 3a Ooxoamte Ha MnasapHUTe CTolMaHCTBa B

Bbnarapusa, 2007-2011

Table 1. Average indicators for the incomes of market-oriented agricultural

holdings in Bulgaria, 2007-2011

Mokazatenu / Indicators 2007 2008 2009 2010 2011
CrtonaHcTBa, 6poii 146010 146000 115080 115270 115270
Agricultural holding, number
HeTteH poxop, , nB 9123.95 10199.65 8779.72 15744.43 14891.69
Net Income, Iv
HAC/TPE, nB 6625.70 7636.19 8002.71 12220.81 13322.16
NVA/AWU, Iv
O6uwo cybenanm, ¢ usk. Ha cybemammn 3a 3154.75  6252.79 11150.19 12122.23 10494.98
WHBECTULMNY, NB
Total subsidies, excl. subsidies for
investments, Iv
O6wo nnawaxus no NMPCP, nB 0.00 117.35 1865.86 2307.88 1191.10
RDP payments, Iv
Mnawanus no CEMM, ne 1750.47 2413.49 4658.79 5542.82 671241
SAPS payments, Iv
MnawaHns 3a HeobnarogeTesicTBaHN 0.00 17.60 9.78 101.70  393.12
paiioHu, nB
Less-favored areas payments, Iv
Opyrn cyéengun, ns 694.32 199495 3033.49 3407.06 1770.03
Other subsidies, Iv
M3TouHumk: FADN
Source: FADN

OnpepensHeTo Ha HepaBeH- The determination of

CTBOTO B pasnpeneneHneTo Ha
poxoaute Ha  3emMepesickute
cTonaHcTBa ce  6Gasmpa Ha
npegcraseHara no-rope Metoauka
N N34YNCIABAHETO Ha KopurmpaHus
koepuuneHTt Ha  Gini.  Tpun
aHanmsa 6sxa n3non3BaHu
JaHHUTe 3a aBe roguHn - 2007 un
2011. 2007 rognHa e nbpsaTa, B
KOATO 3anoysa fa ce npwunarat
AVPEKTHN niallaHna Ha eanHuua
nnow, B bvnrapusa, kaTto cbrnacHo
[OroBOPeHOCTUTE MpU npucbenu-
HABaHETO Ha cTpaHaTta npe3 2007
rogMHa 3emMepfersickute CTonaHu
nonyyasat 25% OT npegsuaeHnTe
nnawaHna, npes 2008 — 30%,
2009 — 35%, 2010 — 40%, 2011 —
50%. MNpe3 2016 rogvHa we 6bae

inequality in the distribution of farm
income is based on the presented
above methodology and
calculation of the adjusted Gini
coefficient.

The analysis was made for data
for 2007 and 2011. 2007 was the
first year in which the direct area
payments in Bulgaria were
applied. As agreed for the
accession of the country, farmers
will receive 25% of payments in
2007, 30% in 2008, 35% in 2009,
40% in 2010; 50% in 2011.

In 2016 they will reach the
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pocturHat Makcumyma ot 100%,
KOWTO  cTomaHute We  wumar
Bb3MOXHOCT  Ja nosny4yasar.
Mopagu Tasu npuyMHa TaBaHbT Ha
AnpekTHUTe nnawaxma npes 2007
rogMHa e mMasiko Hag 395,2 MJIH.
nB., a 3emepesnicknTe
nponssoguTenn ca  NOAy4Ynnun
nognomaraHe B pasmep Ha 10,3
nB. Ha pgka. lNpe3 2011 roauHa
TaBaHbLT Ha nnawaHuaTa no
CElM e 7824 w™MnH. nB.,, a
nnawlaHeTo 3a eauHuLa nol e B
pasmep Ha 22,4 nB. Ha gKa.
Pasnukata B HuBata Ha
nognomMmaraHe cb3aaBsa
Bb3MOXHOCT 3a CpaBHeHVe WU
oueHka Ha  edpekta, KOWTO
nnawaHnaTa nmar BbPXY
HepaBeHCTBOTO Ha foxoauTe Ha
3emefesickute ctonaHcTea. 3a Aa
MOXe  OONb/HUTEeNIHO ga  ce
n3onupa BavaHneto Ha CEIMM
N34ncrieHnsaTa ca U3BbPLUEHN U Ha
6aza Ha HeTHMA pgoxon 6Ges
CTOMHOCTTA Ha Te3N KOHKPEeTHU
cybcuamm,  HapuyaH OT  Hac
KopurupaH HeTeH 4oX0A.
OCHOBHUTE  CTaTUCTUYECKU
XapakTepucTUkM Ha [daHHuUTe, Ha
YnATO 6asa e n34ncrieH
kKoepuuneHTbT Ha  Gini  ca
npeactaBeHn B Tabnvua 2 3a
HetHnsa poxog v Tabnunua 3 3a
KopurnpaHus HeTeH poxoda.
N3non3saHn ca naHenHn 6asa
AaHHM 3a 2007 n 2011 3a aBete
rpynu cronaHctBa. PasrnepaHute
XapaKTepucTnku ca cpeaHa
apuTMeTM4YHa CTOWHOCT, MOAa,
MeguaHa, CTaHOapTHO OTK/I0He-
HWe, acuMeTpus, ekcuec, pasmax,

maximum of 100%, which farmers
will be able to receive. For this
reason, the ceiling of direct
payments in 2007 is just over
395.2 million BGN and the farmers
have received support in the
amount of 10.3 Iv/dka.

In 2011 the ceiling of the SAPS
payments was 782.4 million BGN
and the payment per dka 22.4
levs.

The difference in the levels of
support makes it possible to
compare and evaluate the effect
that the payments have on farm
income inequality.

To be able to further isolate the
impact of SAPS the calculations
are also made on the basis of net
income excluding the value of
those specific subsidies, called by
us Corrected Net Income.

The main statistical
characteristics of the data used for
the estimation of the adjusted Gini
coefficients are presented in Table
2 for net income and Table 3 for
corrected net income.

A panel database for 2007 and
2011 for two groups of farms is
used. The main characteristics
presented in the tables are: mean
value, mode, median, standard
deviation, skewness, kurtosis,
range, minimum, maximum, and
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MUHUMYM, MaKCUMYyM,
6poi Ha Hab6lgaBaHuTe
eanHUUM.

cyma u | total number of monitored units.

Ta6bnuua 2. OCHOBHUM CTaTUCTUYECKU XapaKTEPUCTUKM Ha HETHUS [A0Xo4 Ha
aHam3upaHuTe ctonaHcTea npes3 2007 n 2011 roguHa
Table 2. Major descriptive statistics characteristics for the Net Income of the

analyzed farms in 2007 and 2011

CTonaHcTBa B

CronaHcTBa B

CronancTea B CTonaHcTBa B

Crartnctnyecku NAaHWHCKN paiioHn HOPMasHO passuTy  VIAHMHCKM paiioHu HOPMaJTHO Pas3BuUTH
XapakTepucTuKn pavioHm paioHm
" Farms in Farms in normally Farms in Farms in normally
Stat'St'.CS. mountainous areas  developed areas mountainous areas  developed areas
characteristics
2007 2011
CpepeH HeTeH foxof,
Mean net income 14160.53 74527.54 13712.33 102745.89
Megnana
Mediana 10271.00 11877.00 8866.00 12640.00
Moga
Mode 280.00 -3510.00
CraHgapTHo
OTK/IOHEHWE
Standard deviation 42820.84 302398.69 27386.80 335763.29
AcumeTpus
Kurtosis 13.56 48.52 6.30 14.94
Ekcuec
Skewness -2.10 3.19 1.42 3.01
Pa3max
Range 340025.00 6310913.00 176400.00 3861493.00
MuHUMYM
Minimum -213371.00 -2761530.00 -46928.00 -1029675.00
Makcumym
Maximum 126654.00 3549383.00 129472.00 2831818.00
Cyma
Sum 991237.00 55224905.00 959863.00 76134705.00
Bpoli
Count 70 741 70 741

M3ToYHNK: C3CW, cOBCTBEHN U3YNCNEHUS
Source: FADN, own calculations

CbrnacHo paHHute 3a HeTHuA
Joxon Ha  cTonaHcTBata B
NAAHUHCKM painioHn cTaBa fICHO, Ye
e Hamue HepaBHOMEPHO pasnpe-
JeneHve, ¢ AACHO M3pas3eHo pamo
M B MOBEYeTO Cc/iyyanm C OCTbp
eKcuec, Tbil KaTo CTOMHOCTUTE Ha
rnokasartesnuTe acvmeTpus n
eKCLeC ca MOMOXUTENIHN 3a MoYTu
BCUYKU pasrnexanaHu rpynm
cTtonaHcTBa. CTOMHOCTUTE Ha Te3u

According to the data for net
income of farms it is clear that
there is an uneven distribution,
since the parameters skewness
and Kkurtosis are positive for
almost all examined groups of
farms.

The values of these indicators
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nokasartenu roBopsit ye 6poAaT Ha show that the number of farms
cTonaHcTBaTta C no-HUcku goxoau with lower income is significantly
e 3HauuTesniHo no-rosiam ot Te3n ¢ higher than those with higher.
MO-BUCOKW.

Ta6bnuua 3. OCHOBHU CTAaTUCTUYECKU XapaKTEPUCTUKU Ha KOPUrMpaHus HeTeH
[0X0o[4 Ha aHa/In3upaHuTe ctonaHcTea npes3 2007 n 2011 rogmHa

Table 3. Major descriptive statistics characteristics for the Corrected Net Income
of the analyzed farms in 2007 and 2011

CTonaHcTBa B CTonaHcTBa B

CTonaHcTBa B CTonaHcTBa B

Crartuctunyecku NIaHWHCKU paiioHm HOPMaJTHO passuTy M1AHMHCKM paiioHu HOPMaHO Pa3BUTU
XapaKTepucTuKm paioHm paioHm
L Farms in mountainous Farms in normally Farms in Farms in normally
Stanstlg:s_ areas developed areas mountainous areas  developed areas
characteristics
2007 2011
CpegeH kopurvpaH
HETEeH J0X0n,
Mean corrected net 9395.37 50625.17 5257.83 42951.96
income
Mepgnaxa
Mediana 8286.00 7720.00 7690.00 4659.00
Moga
Mode 6346.00 2109.00
CraHpapTHO
OTK/TIOHEHMNE 39663.58 285027.67 27334.54 271188.24
Standard deviation
AcumeTpus
Kurtosis 17.99 61.28 7.56 16.83
Excuec
Skewness -2.93 3.50 0.13 2.47
Pa3max
Range 331425.00 6310913.00 209555.00 3277591.00
MuHuMym
Minimum -217371.00 -2761530.00 -80083.00 -1067448.00
Makcumym
Maximum 114054.00 3549383.00 129472.00 2210143.00
Cyma
Sum 657676.00 37513251.00 368048.00 31827403.00
Bpoii
Count 70 741 70 741

M3TouHKK: C3CW, co6CTBEHN N3UMCIEHUS
Source: FADN, own calculations

To determine the value of
this inequality we used the Gini
coefficient.

3a pa ce onpegenn B
CTOMHOCTHO  M3paxeHne  ToBa
HepaBeHCTBO Ha [JoxoauTe Ha
3emMefesnickute  cTtonaHcTtea e
n3non3BaH WMEHHO KoeuumeH-
TbT Ha Gini. Ha 6a3sa Ha
HanpaBeHuTe N34ncreHns

On the basis of the calculations
(Table 4) the value for the relevant

(Tabnuua 4) HeroBaTa CTOWHOCT
3a pasrnexgaHute cTonaHcTBa B

holdings in mountain areas for
2007 is 0.87.
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NNaHWHCKNTE paioHn 3a 2007
rognHa e 0,87. CToiiHOCTTa Ha
koedpuuneHta e Hag 0,6, KoeTo
O3HayaBa, 4Ye € Haiuue CUHO
HepaBeHCTBO. ToBa O3Ha4yaBa, 4e
nvma ronsam Opol  CTOMaHCTBa,
nosiyyasawiy oTpuuaTtesiHn  Unu
HUCKM [0X04M, U NO-MasTbK GpOoW
CTONaHCTBa, KOUTO OT CBOA
cTpaHa nonyyasaT MHOIO BWCOKMK
TakmBa. CneunduyHo 3a KOHKpeT-
HUTEe AaHHW, C KOUTO pasnonarame
e, ye rosigsmMa 4acTt OT CTOMNaHcTBa-
Ta uvMaT oTpuuaTenHn HeTHU
pgoxoan. ToBa BaXu 3a CbluUTe
ctonaHcTtBa M npe3 2011 rogvHa,

Makap, 4Ye ce Habnwogasa
HamasieHne B  CTENeHTa Ha
HepaBeHCTBOTO. Bce nak TO

npogb/xaBa ga ObAe CUIHO —
0,79 e cTOMHOCTTa Ha KoegmLmeH-

Ta. [Mopgo6HO wu3cnedBaHe 3a
CTOMaHCTBaTa, oTrnexaallm
nosicku  Kyntypu B Uexus

onpefens, ye cpefHara CTOMHOCT
Ha koedomumeHTa Ha Gini 3a
nepmnoga 2005 -2010 roanHa e
0,84 (Trnkova & Mala, 2013). B
LLiBeiiyapus, KbAeTO HepaBeH-
CTBOTO Ha [OX04UTe € HUCKO,
koepnuneHTbT Ha  Gini  3a
pasnpefeneHneTo Ha [oxoaurte
Ha 3emMefesicKuTe CcTonaHcTBa €
Mo-BMCOK OT TO3M Ha [JoxoauTte
3emMefenickute AOMakMHCTBa 3a
nepnoga 1995 — 2009. Toi ce
nswxu ot 0,27 npe3 1990 go 0,38
npe3s 2009 (ElI Benni & Finger,
2013). Severini & Tantari (2013) B
CBOe Wu3cnefBaHe um3yucnasar
CTOMHOCTUTE Ha kKoeduumeHTa Ha
[DXKnHN 3a pasnnyHmn no

The value of the coefficient is over
0.6, which means that there is a
strong inequality.

This means that a large number of
farms receive negative or low
incomes and fewer farms - very
high ones.

The most of the farms in our
sample have a negative net
income.

This applies to the same farms
and in 2011, although there was a
decrease in the degree of
inequality.

However, it continues to be strong
- 0.79 is the value of the
coefficient. A similar study of farms
raising field crops in the Czech
Republic determined that the
average Gini coefficient for the
period 2005 -2010 was 0,84
(Trnkova & Mala, 2013).

In  Switzerland, where income
inequality is low, the Gini
coefficient for the distribution of
farm income is higher than that of
farm household income for the
period 1995 - 2009.

It runs from 0.27 in 1990 to 0.38 in
2009 (El Benni & Finger, 2013).
Severini & Tantari (2013) in their
study calculated the value of the
Gini coefficient for different types
of farms for two periods 2003-
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crneunanusaums crtonaHcTea 3a
nBa nepuog 2003-2004 n 2006-
2007. lNonyyeHute OT  TAX
pe3ynratm CbWO NOTBbpXAaBaT
Tesara, Yye OU3HeC goxoauTe Ha
3emefesiCkuTe  cTonaHcTBa ca
CU/IHO HepaBHOMEPHO pasnpeje-
NIEHN N CbLO Taka ye npuxoanuTe

OT 3emefesicka [AelHOCT ca
OCHOBHUTE W3TOYHMLUM Ha ToBa
HepaBeHCTBO. CTOWHOCTUTE Ha

kKoetpnuneHtute ca ot 0,65 pgo
0,79 3a TpuTe BMAa pasrnexgaHu
cTonaHcTea.

N npe3 2007 n npe3 2011
roguHa CTOWHOCTTa Ha koedn-
ymeHta Ha Gini 3a KopurmpaHute
HEeTHM LOXOAM Ha CTonaHcTBara e
NMO-BMCOK OT CTOMHOCTTA Ha
Koe(pnumeHTa 3a HeTHUTe 40X0A4M,
BK/ItouBaWmM cyoeumamm no CEMM.
ToBa HM NO3BOMIABA Aa TBbLPAUM,
ye Makap M MWUHMMaIHO nnaula-
Huata no CEMM gonpuHacAT 3a
HamansiBaHe Ha HepaBeHCTBOTO U
6e3 TsX T0 61 610 NO-roNAMO.

[0 OTHOWeHWe Ha cTonaH-
cTBata B HOpPMas/IHO passutute
paioHun npe3 2007 n 2011 rogmHa
ce Habnwpasar CTOMHOCTM Ha
nokasarensa Ha Gini No0-BUCOKK OT
Tesn npum  cronaHcTeara B
NNAaHUHCKUTE panioHWU. KOHKpeTHU-
Te CTOMHOCTM Ha KoedmumeHTa
Gug ca 0,94 3a 2007 n 0,93 3a
2011. Te3n CTOMHOCTM MOKasBar
MHOIO BMWCOKO HepaBeHCTBO Ha
nosiydyaBaHuTe [oxoAan, ToBa ce
Ob/DKA  Ha MNO0-roIAMOTO  pasHo-
obpasve BbB BMAA, CTpyKTypara u
opraHMsaumaTa Ha cTonaHcTeara,
nonagawy B un3Bagkara. [okaTto

2004 and 2006-2007.

Their results also suggested that
the business incomes of
agricultural  holdings are very
unevenly distributed and also that
market incomes are the main
sources of this inequality.

The values of coefficients are from
0.65 to 0.79 for the three types of
analysed farms.

In 2007 and in 2011 the
value of the Gini coefficient for
corrected net income of farms is
higher than the value of the Gini
coefficient of net income, including
SAPS subsidies.

This allows us to confirm that even
minor SAPS payments contribute
to reducing inequality and without
them it would be higher.

For the holdings in normally
developed regions in 2007 and
2011 the observed values of the
Gini index are higher than those of
the farms in mountain areas.

The values of the coefficient are
0.94 for 2007 and 0.93 for 2011.

These figures show very high
inequality of income received that
is most probably due to the greater
diversity in the type, structure and
organization of the holdings within
the sample.
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NPy NJIaHWHCKUTE MOXe pfa ce
roBOpM  3a  XOMOFEeHHOCT B
N3BeCTHa CTeneH, Ab/ixalla ce Ha
cneunguyHnTe orpaHu4yeHus,
CBbp3aHu C HAJIMYHUTE MoK, TO
npu  cTonaHcTBata B T.Hap.
HOPMa/IHO pa3BUTU panoHn uma
NpeacTaBUTENN KaKTO Ha Maslku
cTonaHcTBa Taka n Ha
CTONaHcTBa, pasnonarawy Cbe
3HaAUUTENIHM MO pasmep MnaoLu,
oTrnexgawm nosicku Kyntypu. U
npu Te3nm cTonaHcTBa o0badve
CTOMHOCTUTE Ha KoedmuMeHTa 3a
KOpUrMpaHus HeTeH pJoxog, T.e.
cnepf n3BaxhaHeTto Ha nosiyvasa-
HUTe OoT Tax nnawaHna no CEIMM
ca no-ronemun, Kato Gy, npes
2007 e no-ronsim OT Gy Mpes
2011 roanHa, KOeTo CbOTBETCTBa
Ha npeanosIoXeHneTo, ye
noslyyaBaHeTO Ha [MoBeye Mo-
ronemm cyécuamm mma no-CuneH
MOIOXUTENEH epekT.

Cnepgailkn  nogxoga  Ha
Boisvert 1 Ranney (1990) 6ewwe
M3umcneH u”  KoeuUUMEHT Ha
enlacTUYHocT Ha Gini koeduumneH-
Ta cnpsmo 1% npomsiHa B HMBaTa

Ha nognomaraHeto. [Mpu Taka
HanpaBeHWTe  U3UNCNeHVs  3a
BCUYKM roAViHY " rpynu

ctonaHctBa (Ta6bnuua 4) cTaBa
ACHO, Ye 1% yBenuyeHne B
CTOMHOCTTA Ha nnawaHusaTa no
CEINM, nony4yaBaHW OT pasrfex-
JaHuTe cTonaHcTea, OW uman
MUHUM&JIEH, HO BCe MaK eqekT,
orpaHuyaBall, HepaBeHCTBOTO.

We could suppose higher degree
of homogeneity of farms in
mountainous areas, somewhat
due to the specific constraints
linked to the available land, then at
farms in the so-called normally
developed areas where there are
both small farms and farms with a
significant amount of land growing
field crops.

The values of the coefficient for
the corrected net income of farms
iIn mountainous areas were also
higher than the Gini coefficient of
the Net income, with SAPS
included, which corresponds to the
assumption that getting more
subsidies has a stronger positive
effect.

Following the approach of
Boisvert and Ranney (1990) the
coefficient of elasticity of the Gini
coefficient to 1% change in the
levels of support was calculated.

Based on such calculations for all
years and farm groups (Table 4) it
is clear that an 1% increase in the
value of SAPS payments received
by farms in question, would have
minimal but still limiting inequality
effect.
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Tabnuua 4. KoedwmuyueHT Ha Gini

Ha |/|36paH|/|Te AOXOOHW NOoKa3aTesin.

KoedumuueHT Ha enactu4yHocT, 2007 n 2011
Table 4. Gini coefficient of the chosen income indicators. Elasticity of Gini

coefficient. 2007 and 2011

CTonaHcTBa B N/1aHMHCKN

CTonaHcTBa B HOPMasiHO pa3BuUTU

panoHu panoHu
Farms in mountainous areas Farms in normally developed areas
FroanHun / Years 2007 2011 2007 2011
G* un 0.867 0.78674 0.93844 0.93127
G* NI
G*uun 0.920 0.963 0.972 0.986
G* CNI
G* jg+1% cENN 0.866 0.78530 0.93813 0.93071
G* NI+1%SAPS
E -0.001 -0.002 0.000 -0.001
N3TOYHMK: COBCTBEHUN N3UNCEHNS
Source: Own calculations
n3BOAN CONCLUSIONS
1. HepaBeHCTBO B 1. Farm income
poxogute, nosiydasaHu oT | inequality in our country is very
3emegesickute  ctonaHctea B | high.
CTpaHata HM € MHOro ronssmo.

fonsmMa 4acT OT cTonaHcTBaTa,
0CO6EHO no-masikuTe, nmar
oTpuuaTenex NKOHOMMYECKN
pesynrart OT CBOsSiTa AENHOCT.

2. HeTHMAT pgoxon Ha
nasapHuTe cTonaHcTBara npe3
pasrnexgaHua  nepuog — (2007-

2011) nokassa cnaba TeHAeHUMS
Ha HapacTBaHe. CTOWHOCTTa Ha
nnawaHnata no  CEMM Ha
CTOMaHCTBO Ce ABWXW B paMKuTe
Ha 19% po 53% oOT Taka
nonyyaBaHua HeTeH [oxopn, KaTto
OenbT HapacTBa €eXerogHo c
HapacTBaHe Ha o0LwWusa pa3mep Ha
nnawaHuaTa.

3. Joxopute Ha
ctonaHcTBata B MJI@AHUHCKUTE
paioHn nokassaT BUCOKa CTeneH
Ha HepaBeHCTBO KakTo npe3 2007,
Taka u npe3 2011 roauHa.

Many farms, especially smaller
ones, have a negative economic
result of their activities.

2. Net income of the
market-oriented farms during the
period 2007-2011 shows a slight
tendency to increase.

The value of SAPS payments per
farm moves within the 19% to
53% of their Net income, and this
share increases annually by an
increase in total payments.

3. The income of the
farms in mountain areas shows a
high degree of inequality both in
2007 and in 2011.
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3HayeHMeTo Ha nnawiaHumdaTta no
CENNM 3a npeopgonsaBaHe Ha
HepaBeHCTBOTO, Makap n
MVWHVMa/THO € MO-CUIHO U3paseHo
npu cTonaHcTBaTa B MJ/IaHUHCKNTE

pailoHm Ha cTpaHata. ToBa
BEPOSITHO Ce Ab/XUM Ha no-
ronemMvaT  Osn, € KOWTo  Te

yyactBaT BbB (popMMpaHeTo Ha
HeTHWsS 4oXo[,.

4, [Mo-cunHo n3paseHo e
HEepaBeHCTBOTO B  HOPMasIHO
pasBuTUTE parioHM B CpaBHEHWE C
TOBa Ha pasrnexpaHute
cTonaHcTBa  OT  MJIAHUHCKUTE
palioHn, nopaguM no-ronsmara
XOMOFeHHOCT Ha cTonaHcTBarta B
NAaHWHCKNTE paioHn nonagHanv B
n3Bagkara Hu.

5. MnawaHnaTa no
CENnN He AonpuHacat B
[OCTaTbyHO Trongma CTeneH 3a

npeogonsaBaHe Ha HepaBEeHCTBOTO
B pasnpefeneHveTo Ha goxoauTte,
KakTo B MJ/IaHUHCKUTE, Taka W B
HOpPMa/IHO  pasBUTUTE  palioHMW.
ToBa ce [AbL/DKA Ha HaunMHa Ha

TAXHOTO nNnaulaHe — Ha 6asa
nnoul, C KOATO CToMmaHcTBaTa
pasnonarar.

6. Ha 6asa Ha

HanpaBeHWTe aHa/M3n MoXxe [Ja
NPeanosioXum, Ye HepaBeHCTBOTO
B TofsiMa CTeneH 3aBuUCU OT
MNKOHOMUYECKUS pasmep 7
cneuyanM3auusita Ha CTornaHcTBa-
Ta B M3BajKaTa, KOeTo cneasa Aa
6be U3cneBaHoO AOMb/IHATESTHO.

The importance of SAPS
payments to overcome inequality,
though minimum is stronger
pronounced at farms in

mountainous areas of the country.

This is probably due to the higher
share of SAPS payments in the
formation of net income.

4. The equality in
normally developed areas is
higher compared to those of the
farms in mountainous areas, due
to the greater homogeneity of
farms in mountain areas in our
sample.

5. SAPS payments do
not  contribute  enough to
overcome the inequality in income
distribution, both in mountainous

and in normally developed areas.

This is due to the way they are
paid — based on the arable land
the holding has.

6. On the basis of the
analyses we can assume that
inequality largely depends also on
the economic size and
specialization of holdings in the
sample, and their market returns,
which need to be studied further.
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PE3HOME

BugoBeTe Mywkato ca efHuM oOT
Hali-uecTo ornexgaHuTe KOHTeliHepHU
pacTeHusl 3a ykpaca Ha npo3opun u
6askoHn. Te 4ecTo ce u3non3esaT B
WHTEpMOpA WAM  KaTo  eAHOrOAULLHK
pacTeHus B rpagvHu u napkose. Mopaam
roleMusi UHTEpeC KbM MyllkaTaTa € oT
CbWECTBEHO  MpaKTUYECKO  3HAYeHue
NMpoy4yBaHETO Ha Bb3MOXHOCTUTE 3@
MUKpPOpa3MHOXaBaHeTo M. B HacTosLlo-
TO npoy4yBaHe 6sxa npoBeAeHun
n3cneaBaHna 3a ycTaHOBsIBAaHe Ha Hali-
noaxoAsiuTe ekcrniaHTh 1 npoleaypa 3a
BbBEXAAHE B WH BUTPO KynTypa Ha
Kpasicko W 30Ha/HO MyllkaTo. bBele
npoyyeH ediekta Ha HSAKOW ayKCUHU W
UATOKMHMHMW W Ha  [ABE  OCHOBHU
XpaHuTtenHu cpegn Murashige & Skoog
1962 (MS) m McCown Woody Plant
Medium (WPM) B pasnuyHu etanu OT
npoLeca Ha MUKpopa3MHOXaBaHe.

[Bata BuMga MywKaTto Mokasaxa

SUMMARY
Pelargonium species are one of the
most common container plants for

decoration of windows and balconies.
They are also often used in the interior or
as annual plants in gardens and parks.

Due to the great interest towards these
plants it is essential to explore possibilities
for their micropropagation.

In this study, a research was carried out
to identify the most suitable explants and
procedure for initiation of in vitro culture of
royal and zonal pelargoniums.

The effects of some auxins and
cytokinins, and two basal salt media -
Murashige & Skoog 1962 (MS) and
McCown Woody Plant Medium (WPM) in
different stages of micropropagation were
also studied.

The two species of pelargonium
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CbLUECTBEHU pasnuuus. Hali-
NoAXOAALLUTE EKCM/IaHTU NPU KPasiCKoTo
MyLLKaQTO Cca UBETHUTE [PBXKAM Ha
Hepasub(HanMTe LBETOBE N CbLBETHUTE
OPBXKN HA MNagmn CbUBETUSA, AOKATO Npu
30H&/IHOTO  MYLIKATO ca CTbbneHuTe
BbpX0OBE M CTPaHWYHW MbNKA (C 4YacT oT
cTb6s10T0). W paBata BMaa ca MHOro
YYBCTBUTE/IHU KbM pacTexHute peryna-
TOpW, KaTo OOWNHO KanycupaT npu
CPaBHUTENHO HUCKM KOHLEHTpauum Ha
UMTOKUHM 1 aykcuHu. MS e  no-
nogxogsuiara XxpaHuTenHa cpeja  3a
BbBEX[aHe B WH BUTPO KynTypa ” 3a
ABaTa Buga. KpanckoTto myLiKaTo nokassa
no-ctabwsiHM pesyntartn Ha XpaHuTenHa
cpega WPM BbB hasute Ha
MYNTUMNANKaLMA " BKOpeHsiBaHe.
30Ha/IHOTO MyLUKaTO Mokassa Mo-Ao6bp
npoLeHT Ha MYNTUNNKaLMA Ha
XpaHuTesniHa cpega MS, pokato npu
npoleca Ha  BKOpeHsiBaHeTO  6sxa
OT4yeTeHM no-Aobpu pesyntatu  npwu
pacTteHusaTa 3anoxeHn Ha WPM.

Kntouosu ayMu: 30HasHO
MYLLKATO, KpP&/ICKO MYyLUKaTto, MUKPO
pa3mMHOXaBaHe, OCHOBHa XpaHuTenHa
cpefa, pacTexHo perynvpaHe

yBO/

Mywkartata ca cpeg Hau-
nonynspHUTe LUBETS, KOUTO ce
KyNTuBMpaT B CTPAHUTE C YMEPEH
N XNafeH KIMMmar, Kakto M y Hac.
Bcuukm nonynsapHu BNOOBE
MyllKaTa, TEexXHUTe COpToBe MU
Xnépuam, cbuetTaBat peguua LeHn
[EKOpPaTUBHU n 610N0rMYHN
KayecTBa, KOMUTO ca OCHOBHara
npuynHa 3a TAaxHaTa NonyasipHoCT.
MylkaTaTa uMMaT HenpekbCcHaT
6orat UbgTex. PassBuBaTr ce
3a/10BOMIMTE/IHO, KakTo npu no-
XNafleH, Taka 1 Npu XapbK Knmmar.
MoHacsaT MHOrO [obpe
nepunoanyHn 3acyluiaBaHus.

showed significant differences. The most
suitable  explants of  Pelargonium
grandiflorum are the pedicles of flowers
not yet in bloom and the peduncles of
young inflorescences while for
Pelargonium zonale - stem tops and side
buds (with part of the stem).

Both species are very sensitive to growth
regulators, and they form callus at
relatively low concentrations of cytokines
and auxins.

MS is the more appropriate medium for
introduction in in vitro culture for both
species. Pelargonium grandiflorum shows
stable performance on WPM for the
phases of multiplication and rooting.

Zonal pelargonium shows a good rate of
multiplication on MS medium, while in the
process of rooting better results were
recorded in plants on WPM.

Key words: Pelargonium zonale,
Pelargonium grandiflorum,
Micropropagation, Basal salt medium,
Plant growth regulation

INTRODUCTION

Pelargoniums are among the
most popular flowers that are
grown in countries with temperate
and cold climate, as well as in
Bulgaria. All popular types of
pelargonium, their varieties and
hybrids have a number of valuable
ornamental and biological
properties, which are the main
reason for their popularity.
They have continuous abundant
bloom. They also grow
satisfactorily both in cool and hot
climate, and could tolerate well
periodic droughts.
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B npakTukaTa ce pasrpaHuya-
BaT TPW OCHOBHM Tpynu MyLlKara:
30Ha/IHN  (Kacuyecku), Kpasicku
(@aHrnniAckM) N KackagHu MyllkaTta
(cakb3uyeTta). Bcuukn mywikata ce
pa3mMHOXaBaTt JIeCHO BeretatMBHO
ype3 BKOpEeHsiBaHe Ha CTbO/1eHM
pe3Hnun. To3n MeToh e LUMPOKO
M3M0N3BaH, HO MPU HEro CbLecT-
ByBaT HAKOM He[ocTaTbLM, KOUTO
moraT ga 6baar o606LieHn B ABe
rpynu. MbpBo, Npy NPOMULLIZIEHOTO
npunaraHe Ha meTtofa, pesHuumTe
ce B3eMaT OT MaTO4HWU pacTeHwus,
KouTO TpsibBa Aa 6baaT oTrnexaa-
HU NPU KOHTPOMIMPAaHN YC/IOBUA U
BMCOKO HMBO Ha arpoTexHuKa,
KOETO OCKbMNSABA PasMHOXUTESTHUSA
mMaTepuan. Btopata rpyna oT
npobnemm e cBbp3aHa C NIeCHOTO
pasnpocTpaHeHve Ha 6onectn u
HenpuaTesiM 4ypes TO3M MeToj 3a
pasmHoxaBaHe. OCO6eHO TpyAHM
3a KOHTPO/T NpW BeretaTMBHOTO
pa3smMHOXaBaHe Ha MylukaTaTa ca
6osiecTuTe, NPUYNHEHN OT BUPYCHM
N GakTepuasiHn natoreHn, KouTo
MoraT [ja HaHecaT CepUO3HU LLETH,
KakTo Ha Npou3BoAnTeNnTe, Taka u
Ha KpalHuTe KIMeHTU. WH BUTPO
pa3smMHOXaBaHeTO € B CbCTOsIHME
[a Npesioxkn YUCT OT naToreHun
nocagbyeH marepuasi, He camo 3a
Cb3[aBaHe Ha eJIMTHU MaTOYHU
pacTeHuss, HO U 3a KOMepCuasiHO
NpouM3BOACTBO. 3a Tasu uen
TpsibBa pa 6baaTr paspaboTeHn
MKOHOMWYECKN edeKTUBHU MpPOTO-
KON 3a UH BUTPO pasMHOXaBaHe
Ha pasnnyHuTe BUO0BE, XMopuaun un
COpPTOBE MyLIKaTa.

3cnepsaHnAaTa

BbPXy WH

There are three main groups
of pelargonium: zonal, regal and
cascade (ivy-leaved).

All pelargonium plants are easily
propagated vegetatively by rooting
stem cuttings. This method is
widely used, but it has some
disadvantages that could be
summarized into two groups. In the
industrial  application of the
method, cuttings should be taken
from mother plants, which must be
grown under controlled conditions
and a high level of farming
practices, which raises the cost of
propagating material.

The second group of problems is
related to the easy spread of
diseases and pests through this
method of reproduction. Especially
difficult to control during the
vegetative propagation of
pelargonium are diseases that are
caused by viral and bacterial
pathogens. They could cause
serious damage to both producers
and end-clients.

The in vitro propagation is able to
offer pathogen-free plants not only
for elite mother plants, but also for
commercial production.

That is why cost-effective protocols
for in vitro propagation of different
species, hybrids and cultivars
pelargonium should be developed.

Studies on in-vitro
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BUTPO pasMHOXaBaHeTo Ha
pasnnyHu  BUAOBE MyLIKaTto ca
HaCOYeHM KakTo KbM pa3paboTsa-
He Ha NPOTOKOIN 3a MPOMULLISIEHO
NPOM3BOACTBO Ha  nocagbyeH
mMaTepuas, Taka 1 KbM npuiaraHe
Ha CbBPEMEHHUTE BUOTEXHOOMNY-
HU MeToAm 3a cenekuus. MNbpeuTte
ONUTN 3a WUH BUTPO KyNTUBMpPaHe
Ha pas3nuyHM BMAOBE MyLllIKaTa
3anoysart B Kpasa Ha 60-Te roguHu
Ha 20-Tn BekK. [NloBeyeTo aBTOpU
cbobulaBar 3a YCnewHo KynTusu-
paHe Ha MyLUKATO UH BUTPO BbPXY
OCHOBHa XpaHuTesiHa cpega MS
(Dunbar & Stephens, 1989;
Hassanein & Dorion, 2005;
Saxenaa n gp., 2000). Cvobuie-
HUSATA 3a W3MNon3BaHe Ha gpyru
OCHOBHW XpaHUTEesSIHn cpeagn ca
3HaYNUTEsTHO Mo-orpaHnyeHu
(Nasser, 2013).

Pa3nimyHuTe aBTOpn chbobLlla-
Bar KaTo MOAXOAAWN pPasINYHM
eKCnnaHTM 3a BbBeXiaHe B WH
BUTPO KyNTypa: anukasiHW MbIkKK,
Bb3/I0BU  €KCMJ/IaHTK, KakTo MU
N3Mnosi3BaHe Ha CerMeHtu OoT
CTb6s1a, JINCTHW, CBLUBETHU U
LBETHM AP BXKN, JINCTHU
nNacTUHKM n ap. EdpektnBHOCTTa
Ha pasninyHuTe BUAOBE EKCM/IaHTK
3aBUCM M OT Ha/IM4MeTo Ha
eHOOoreHHn 6aktepuasiHn 3apasw.

Cassells u cbaBTOpn (1998)
cbobWasar 3a MnpoyyBaHe Ha
eHgoreHHara Mukpocpniopa npu
Kpasicko MyLLKaTo, KaTo
yCTaHOBsIBAT, Y€ OCHOBHUAT W
NMOBCEMECTHO pasnpocTpaHeH
3ambpcuten e Xanthomonas
pelargonii, pgokato ocTaHanute

multiplication and propagation of
various pelargonium species are
focused on the development of
protocols for their industrial
production and to application of
modern biotechnological methods
for selection.

The first experiments for in vitro
cultivation of different species of
pelargonium began in the late 60s
of the 20th century. Most authors
reported successfully cultivation of
pelargonium in vitro on basal salt
medium MS (Dunbar & Stephens,
1989; Hassanein & Dorion, 2005;
Saxenaa et al., 2000).

Reports for using other nutrient
media are significantly limited
(Nasser, 2013).

There are different parts of
the plants that are appropriate for

introducing in in-vitro culture:
apical buds, nodal explants,
segments of stems, petioles,
pedicels and peduncles, leaf

blades and others.

The effectiveness of the different
types of explants depends on the
availability of various endogenous
bacterial infections. Cassells et al.
(1998) reported a research on
endogenous microflora of royal
pelargonium that established that

the basic and ubiquitous
contaminant is Xanthomonas
pelargonii.
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noeHTurumpadn  Gaktepum ca
HecneyumduyHn. Te ycTaHoBABaT
CbLWO Taka, 4Ye HaImumeto Ha
Xanthomonas pelargonii B
TbKaHUTE Ha pacTeHusiTa 3aBuCK
[0 ronsma cTeneH OT UcTopusTa
Ha pacteHuaTa W, Ye Hal-miaguTe
yacTn 06MKHOBEHO ca CBOOOAHM OT
Hes.

ABTOpUTE cbobuiasar
pasINn4yHM BUAOBE U KOHLEHTpaLumm
ayKCUHW N UUTOKUHWHW KaTo Hai-
noaxXo4sALWMN, KOETO BEPOSAITHO ce
Ob/DKN Ha 3HAUUTESTHUTE Pas/ivkn
B peakumsita Ha  OTAesiHUTe
reHOTUNOBE  KbM  pacTexHuTe
perynatopn. Hanpumep Dunbar &
Stephens (1989) cbvobwasar, 4e
3eaTUHbT e No-noaxoasaul 3a
noslyyaBaHe Ha pereHepauus npu
30Ha/THOTO MyLLKaTO, AoKaTo npwu
KpasICKOTO MYyLLKATO € nocTurHarta
3a/10BO/IMTE/THA pereHepaums u Ha
cpefa, chabpxala camo 2 mg/l?t
BAP. Brown & Charlwood (1986)
ycnsasat Aa MocTurHat pereHepa-
uMa Ha cpefa, cbabpxawa 0.50
mg/I-1 BAP n 0.05 mg/l-1 NAA ot
KaslycHa Kyntypa, uHayuvpaHa u
noaabpXxaHa Ha cpeaa,
cbAbpxawa 2,4 — D 3a P. australe,
P. citriodorum, P. crispum, P.
graveolens, P. filifolium, P.
quercifolium, P. tomentosum u
coptoBeTe ‘Duke of York’, ‘Miss
Australia’ n ‘Prince of Orange’.
Saxenaa n ap. (2000) cbobuwasar
3a ycnewHa pereHepauus npu
P.graveolens BbpXy cpeaa,
babpxawa 0,5 mg/l™ KuHeTUH u
1mg/l* NAA. Te cbWwo Taka
poknagsat MS o6orateHa ¢ 8 mg/I

The other identified bacteria are

not specific.
They also established that the
presence of Xanthomonas

pelargonii in plant tissue depends
largely on the history of the plant,
and that the youngest parts are
usually free from it.

Researchers report different
types and concentrations of auxins
and cytokinins as the most
suitable, which is probably due to
the significant differences in the
reactions of the different genotypes
to the growth regulators. Dunbar &
Stephens (1989) for example,
report that zeatin is more suitable
for obtaining regeneration for zonal
pelargonium, while the royal
pelargonium achieved satisfactory
regeneration on medium
containing only 2 mg/I'* BAP.

Brown & Charlwood (1986)
managed to achieve regeneration
on a medium containing 0.50 mg/I™*
BAP and 0.05 mg/lt NAA from
callus  culture induced and
maintained on medium with 2,4 —
D, from P. australe, P. citriodorum,
P. crispum, P. graveolens, P.
filifolium, P. quercifolium, P.
tomentosum and the varieties
'Duke of York’, 'Miss Australia’ and
'Prince of Orange’. Saxenaa at al.
(2000) reported the successful
regeneration of P. graveolens on
medium containing 0.5 mg/*
kinetin and 1 mg/I* NAA. They also
reported that MS supplemented
with 8 mg/l* kinetin and 1 mg/l*
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! xuretH n 1 mg/INAA, kato

noaxogswa cpefa 3a MyaTUNAnN-
KauMsi Ha Bb3/I0BU EKCM/IaHTW.
Hassanein & Dorion (2005)
nocturat  BUCOKA CTeneH Ha
pereHepaumss npu apomaTHuUTe
MyLlKaTa BbpXy cpeaa,
chabpxawa 0.5 mg/l'NAA B
kombuHauus ¢ 1 mg/l* BAP u 1
mg/l*  3eatwH, pgokato  npw
30HaA/THOTO MYyLLKaATO MakcuMasiHa
pereHepauus e nocturHata Bbpxy
cpepa, cbabpxatia 0.2 mg/lt NAA
B kom6uHauma c 0.5 mg/l* BAP.
Wojtania (2010) cbobLiaBa, 4e WH
BUTPO Ky1TypuTe OT COpTOoBe
30Ha/IHO MyLKaTO W KackagHo
MyLLKaTO  MokaseaT  Mo-rosismMa
NPOAYKTUBHOCT,  CTaOW/IHOCT U
XXM3HEHOCT Ha cpefu, CbAbpXalim
MeTaTono/IMH B cpaBHeHne ¢ BAP.

B pgonbsHeHMe KbM TOBa
HAKOM aBTOpPW Cca nNpoyyYnnn u
[ONBAHUTENTHN  baKkTopK, Buse-
WM BbPXy pereHepayuata Ha
kanyc ot wmywkato. Chen &
Galston (1967) cwvobuwiasar, u4e
pereHepauusTa oT KaslycHa
KynTypa Ha MyLlKato 3aBucu OT
NPOAB/MKUTENHOCTTA Ha KYNTUBU-
paHe Ha Kanyca. [lpm cTapa
KynTypa Te nosydyaBaTt pereHepa-
LUMsa gopw Ha cpepfa 6e3 pacTexHu
perynaropu. Vejsadova &
Kuchtova-Jadrnd (2009) noco4yBat
NONIOXWUTENHOTO  B/IMSHME  Ha
TbMHMHATa BbPXY npoueca Ha

pereHepauus.

Bcuukn aBTopu ce
obeanHABaT O0KOMI0 KU3BOAaA, 4e
BKOpEeHABaHeTo npu MWKPO

pacTteHnATa OT MyLUKaTO € J1IECHO U

NAA, as a suitable medium for
multiplication of nodal explants.

Hassanein & Dorion (2005)
achieved a high degree of
regeneration of scented-leaved
pelergonium plants on a medium
containing 0.5 mg/l* NAA in
combination with 1 mg/I* BAP and
1 mg/l* zeatin, while the zonal
pelaronium’s maximum
regeneration has been achieved
on medium containing 0.2 mg/l*
NAA in combination with 0.5 mg/I™
BAP. Wojtania (2010) reported that

in vitro cultures of varieties of zonal
pelargonium and cascade
pelargonium show greater

productivity, stability and vitality on
media containing meta-Topolin
compared to the ones with BAP.

In addition, some authors
have examined other factors
influencing the regeneration of
callus.

Chen & Galston (1967) reported
that regeneration from a callus
culture of pelargonium species
depends on the length of callus
cultivation. They observe
regeneration on medium without
growth regulators when the culture
is old. Vejsadova & Kuchtova-
Jadrnd (2009) indicate positive
influence of darkness on the
process of regeneration.

All authors are united around
the conclusion that rooting
pelargonium micro-plants is easy

and fast. There are reports of
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6bp30. CbobulaBa ce 3a ycrnewHo
BKOpPEHABaHe BbpXy  OCHOBHa
XpaHuTtesiHa cpega MS, KakTo 1 Ha
1/2 MS, oborateHa C pas/iMyHu
Konuyectsa aykcuHu.  Aldrufeu
(1987) cpaBHsiBa HAKOJIKO pasfnu-
HW cybcTparta 3a BKOpeHsiBaHe Ha
MYLLKaTO MNPV MH BUTPO YC/IOBUSA U
yCTaHOBSIBa, Ye Hal-noaxoasawmaT
maTepuan e nepanT.

[ONCKYCMOHEH € N BBbNPOCHT
3a reHetnyHata CTabWIHOCT Ha
npovssefeHnTe NH BUTPO
pacTeHMss © TAXHATa COpTOBa
noeHtnyHoct. Cassells & Minas
(1983) cpaBHsBaT  pacTeHus,
Pa3MHOXEHN WMH BUTPO, MOJSyYEHU
OT KynTypa, WHAUMMpaHa OT
anvkasHh  NbnkM, C  Takuea
pPa3MHOXEeHN WH BUBO W OTKpuBAaT
caMO He3HauuUTesIHU OTK/IOHEHWUS.
Saxenaa v pgp. (2000) yctaHoBS-
BaT  3HAYNTE/IHO COMakOHasTHO
BapvipaHe npu UH BUTPO pacTeHus
ot P. Graveolens, pereHepupaHu
OoT Kanyc. Te  ycraHoBsABar
pasnuuus  Mexay — oThesiHuTe
K/IOHOBE BbB BMCOYMHATA, pPas3k/io-
HAEMOCTTa,  CK/IOHOCTTa  KbM
LUbTEX M B XMMUYHOTO CbhAbpXa-
HMe Ha eTepMYHOTO Macslo.

Llenta Ha  HacToAWOTO
npoyysaHe e jpga ce npoy4ar
KPUTUYHUTE eTanu Npu WH BUTPO
KyNTUBMPAHETO Ha Kpasicko MU
30Ha/THO MYLLKATO, KakTo 1 fa ce
N3SACHAT O0OEKTUBHUTE Bb3MOX-
HOCTUTE 3a KOMepCuaslHO MNpous-
BOACTBO Ha WUH BUTPO pacTeHus oT
Tax. 3a uenta TpsAbBa ga 6vaar
yCTaHOBEHM Bb3MOXHOCTTa 3a
n30NMpaHe Ha CTepuieH Mare-

successful rooting on basal salt
medium MS and 1/2 MS
supplemented with different
amounts of auxins. Aldrufeu (1987)
compared several different
substrates for rooting pelargonium
in in-vitro conditions and set the
most appropriate material to be
perlite.

Another important question is

that of the genetic stability of the in
vitro produced plants and their
varietal identity.
Cassells & Minas (1983) compared
plants propagated in vitro, initiated
from apical buds, with such
propagated in vivo and found only
minor deviations.

Saxenaa at al. (2000) found a
significant somaclonal variation in
P. Graveolens propagated in vitro
from callus.

They found differences between
the different clones in their habit,
bloom and in the chemical content
of their essential oil.

The main goal of this study is
to identify the critical stages of the
in vitro cultivation of royal and

zonal pelargoniums, and to
distinguish the objective
possibilities for commercial

production of in vitro plants from
them. In order to reach this goal
the possibility for isolating sterile
plant material, and the most
appropriate type of explants for
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puan un Hali-noaxoAsWwmAT — Tun
eKcnnaHTU 3a BCEKM eauvH oT
ABaTa  MNpPOy4YBaHU reHoTuna.
TpsibBa ga ce ycTaHOBM MoAxXoAas-
LLla OCHOBHA XpaHuTesiHa cpeja 3a
BbBeXAaHe B WH BUTPO KynTypa,
MYATUNAVKALMA W BKOPEHsIBaHe.
BaxHo e pga ce npoyus wu
HEeo6XoAMMOCTTa OT  pacTeXxHu
perynatopu u onTumanHara um
KOHUEeHTpaumMss B  pasnnuyHuTe
eTanu oT MH BUTPO KynTypara.

MATEPWNANT N METO4WA

B HacToAwoTo npoyyBaHe
6Axa wn3non3BaHW [Be OCHOBHU
XpaHuTenHu cpean Murashige and

Skoog, 1962 (MS) u McCown
Woody Plant Medium, 1980
(WPM). Bcska oT apete
XpaHUTEHU cpeau 6ewe

oborateHa ¢ ButammHn MS un 30
g/I"* 3axapo3a u xenupaHa c 7 g/lI*
arap-arap. bsxa n3nonssaHu CcouLLO
Taka 6-Benzylaminopurine (BAP) —
DUCHEFA, 2,4-
Dichlorophenoxyacetic Acid (2,4-
D) — FLUKA wu a-Naphthylacetic
Acid (NAA) - FLUKA.
EkcnnaHtute 6sixa BbBeAeHU B
NHOMBUAYATHU enpyBeTKu C
Ob/kMHa 150 mm, gnametsp 20
mm 1 o6em 45 ml, B kouTo Gelle
HanaTta 10 ml xpaHuTenHa cpega v
3aTBOpPEHU C Kanauku oT
anymnHneBo donmo. CtepunHute
eKcniaHTn, Kanyca W MUKPO
pacTeHusATa 6axa Ky/nTUBMpPaHU Mo
10 B CTbKNeHuM OypkaHun cC
BucoynHa 80 mm, gnametsp 95
mm 1 BmectumocT 400 ml, B KOUTO
bewe Hangta no 50 ml

each of the two studied genotypes
should be determined.

The most suitable nutrient media
for introduction, multiplication and
rooting should also be established,
as well as the need of growth
regulators and their optimal
concentration in the different
stages of in-vitro culture.

MATERIAL AND METHODS

Two basal salt media -
Murashige and Skoog 1962 (MS)
and McCown Woody Plant Medium
1980 (WPM), were tested in this
study.
Each of the nutrient media was
supplemented with vitamins MS
and 30 g/l sucrose, and solidified

with 7 gt agar. 6-
Benzylaminopurine (BAP) -
DUCHEFA,; 2,4-

Dichlorophenoxyacetic Acid (2,4-
D) - FLUKA and a-Naphthylacetic
Acid (NAA) — FLUKA were also
used.

The explants were put into
individual tubes with length of 150
mm, 20 mm in diameter and
capacity of 45 ml, which were
poured with 10 ml nutrient medium
and sealed with aluminium foil lids.
The sterile explants, callus and
micro plants were cultured in glass
jars, 10 in each jar.

The jars were 80 mm high, 95 mm
in diameter and a capacity of 400
ml. 50 ml of nutrient media was
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XpaHuTenHa cpepa. bypkaHuTe
6Axa 3aTBapsHM C  MeTaslHU
Kanauku. BbBegeHuTe ekcnsiaHTu,
Kaslyca U MUKPO pacTeHusTa 6saxa

KyNTUBMPAHU B  KyNTUBALMOHHO
noMelleHne npu TemnepaTtypa
24+2 °C n wu3kycTBeHo 65710

ocBeT/ieHne C WHTeH3nBHOCT 30
umol m™? s u doTonepuog 16
yaca feH M 8 uyaca Hou,. 3a
ocBeTsABaHe 6sAxa  M3Non3BaHu
nymnHecueHTHn namnu Philips 40
W (pgoctaBeHn ot Philips -
Bulgaria).

MaTepuanbT 3a BbBexjaHe
B VIH BUTPO KyNnTypa 6elle B3eT OT
3 copTa KpasickKo Mywkato u 3
copTta 30Ha/IHO MyLUKaTo. Bcuukum
pacTeHnss  6axa  pa3MHOXEHU
BeretatTmBHO 4pe3 BKOpeHsBaHe
Ha  BPBbXHU pe3Huum npes
centemBpn 2013 r. MatepunansT
3a BbBex/jaHe B VH BUTPO KynTypa
bewwe B3eT npes BTOpara
nonosuHa Ha anpun 2014r ot
aKTMBHO HapacTBallM pacTeHus.
OT BCekM copT 6sXxa BbBEAEHU MO
30 ekcniiaHTa OT JIMCTHU APBXKKN.
3a ekcnnaHtn 6sxa M3nos3BaHn
OPbXKUTE Ha Hailn-mnagute 3-4
HanbL/IHO  pas3BUTM  JIUCTa  Ha
cTbbO/1aTa. Beuuku ekcnnaHTn 6sxa
npPoMUTU C AecTuanpaHa Boda 3a
npemaxsaHe Ha rpyouTe NOBbPX-
HOCTHMW  3aMbpcsiBaHusA,  cnepg
KoeTo 6saxa ctepununaupanHu 3a 10
MUHYTM B 0,1% pas3TBop Ha
xmBaveH  asyxnopug  (HgCly).
Cnep cTepunsaymaTa ekcniaHTu-
Te 6Axa TPUKPATHO NMPOMUTU Ype3
HakucBaHe 3a 10 MuHyTM B
cTepunHa  gectunvpaHa  Boja.

poured in each. The jars were

closed with metal caps. The
introduced explants, callus and
micro plants were grown in

greenhouse premises at 24+2°C
and white artificial lighting intensity
30 ymol m? s™ and photoperiod of
16 hours day and 8 hours night.

Fluorescent lamps Philips 40 W
(supplied by Philips - Bulgeria)
were used.

The material for introduction
in in-vitro culture was taken from
three varieties of royal pelargonium
and 3 zonal pelargonium varieties.
All  plants were propagated
vegetatively from top cuttings in
September 2013.

The plant material needed for
introduction in in-vitro culture was
taken in the second half of April
2014 from actively growing plants.
30 leaf petiole explants from every
variety were introduced. The
petioles of the youngest 3-4 fully
developed leaves on the stems
were used as explants. All explants
were washed to remove the
surface pollution and were then
sterilized for 10 minutes in 0.1%

solution of mercuric chloride
(HgCly).
After sterilization, the explants

were washed three times by
soaking for 10 minutes in sterile
distilled water. Sterilized explants
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CrepunusnpaHute eKCn/jaHTun
6sxa BbBeAEeHW B WHONBUAYAUTHU
enpyBeTKu BbpXY OCHOBHa
XpaHutenHa cpega MS  6e3

pacTexHu perynatopu. MNpoueHTbT
Ha CTepunHocT Oelwe oOT4yMTaH
HAKOJIKOKPAaTHO B NPOAbL/IKEHNE Ha
50 paHW, pokato cnpatr pa ce
nossaAsaTr HOBMU HeCcTepunHu
eKcnnaHTu.

Mo eauH oOT copToBeTe
KpasiCKO M 30Ha/IHO MyLUKaTo, npu
Kouto Gewe HabnwgaBaHa Hali-

BMCOKa CTepunHocT 6s1xa
M3Mos3BaHM 3a MNO-HaTaTbLUHK
n3cnenBaHus BBbPXY Haii-
NoAXOAALMSA BWA EKCNAaHTu ”
TEXHUTE N3UCKBaHNSA KbM
pacTexHute  perynatopu  BbB
thasata Ha  BbBEXgaHE MU

opraHoreHes, BbLpPXy npoueca Ha
MYNTUNSIKaLUUA N BKOPEHSABAHE.
Belle cpaBHeHa CTepPU/IHOCT-
Ta npun 5 Buga eKkcnaaHTu:
anvkanHu wn natepasiHn  MbIKK,
NNICTHU  APBXKWA, CErMeHTu OoT
CbUBETHU [OPBXKA U  LBETHU
OPBXKKN. EkcnnaHtute oT
anvkanHu n natepanHu MNbhkn
6axa ¢ gbmkuHa 1-1,5 cm. Cneg
Kato 6sxa CcTepununsnpaHu npu
acenTU4YHU YyC/I0BUSA, MbMKUTE 6axa
oTAeNieHn BHUMAaTesTHO CbC
ckasinen. CermeHTuTe OT CbuBeT-
HA OPBXKA 6SXa NPUroTBEHM OT
CbUBETHM [PbXKA Ha Mnaau
CbLBETUA, B KOUTO BCe OLe HAMa
pasubHasiM ugetoBe. [pbXkute
6s1xa HapsidaHM Ha 2-4 4yactu C
Ob/mkmHa  10-15  mm cnepf
cTepunmnsaumaTa. LiBeTHute opbX-
KM 6s1Xa B3€TM OT Hepas3TBOPEHU

were introduced in individual tubes
on basal MS medium without
growth regulators.

The percent of sterility was
recorded repeatedly for 50 days
until new unsterile explants ceased
to appear.

The one variety showing
highest sterility from royal and the
one from zonal pelargonium were
used for further research. The
research included determining the
most suitable type of explants and
their requirements for growth
regulators during the introduction

phase and organogenesis, the
process of multiplication and
rooting.

The sterility of 5 types of
explants was compared — lateral
and apical buds, leaf petioles,
pedicels and peduncles.

The explants of apical and lateral
buds were from 1 to 1.5 cm long.
After they were sterilized under
aseptic conditions, the buds were
removed carefully with a scalpel.

The segments of the peduncles
were prepared from peduncles of
young inflorescences not yet in
bloom.

They were cut into 2-4 parts 10-15
mm each after sterilization. The
pedicels were taken from not-
blooming but fully developed
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LUBeToBe OT Hanb/IHO pa3BuUTU
covuBetna. o 30 ekcnsiaHTa oOT
BCeKM BMO W OT p[ABata Buga
MyLLKaTo 6sxa cTepunnsnpaHi no
Beye onucaHata npoueaypa Wu
BbBeeHN B NHOMBUAYaITHU
enpyBeTKN Ha OCHOBHa XpaHuTen-
Ha cpega MS 6e3 pacTexHu
perynatopu.

3a ycTtaHoBsiBaHe e(pekta Ha

BAP, 2,4-D n OCHOBHaTa
XpaHuTenHa cpepa BbpXYy
obpasyBaHETO WM pacTexa Ha

Kaslyc, U nosiBara Ha opraHoreHes
6ewe npoyvyeH TexHus ediekT
BbpPXYy €KCM/iaHTu OT  LBETHU
OPBXKM OT ABaTa npoy4yBaHn Bmaa.
Mo 20 ekcnnaHTa OT BCeKU OT
aparta Buaa 6sixa 3a/lOKEHW Ha

cnefgHUTE  BapuaHTU:  OCHOBHa
XpaHuTenHa cpega MS  6e3
pacTexHu perynartopu, MS,

o6orateHa ¢ 0,25 mg/l* BAP; MS,
o6orateHa ¢ 0,5 mg/l* BAP; MS,
o6orateHa c 0,1 mg/I*2,4-D n 0,25
mg/l* BAP; OCHOBHa XpaHuTesHa
cprega WPM  6e3  pacTexHu
perynatopn; WPM, ob6orateHa c
0,25 mg/lI* BAP; WPM, o6orateHa

c 05 mg/l* BAP un WPM,
o6orateHa c 0,1 mg/I*2,4-D n 0,25
mg/I"* BAP.

Kanyc oT pgBata Buja

MYLLKATO, WHAYLUMPaH OT LBETHM
[PBXKKA HA OCHOBHA XpaHUTenHa
MS, o6orateHa ¢ 0,1 mg/I* 2,4-D un
0,25 mg/I™* BAP 6eLue npexsbpneH
BbPXy 6 KOMGMHALWM OT OCHOBHA
XpaHWTeNHa cpefa M pPacTexHM
perynaTtopu 3a ycTaHOBSIBaHe Ha
Hali-NnoAXOAAWMAT — BapuaHT — 3a
npeau3BYKBaHE Ha pereHepauys

inflorescences.

30 explants of each type of both
varieties of pelargonium were
sterilized following the already
described procedure and put into
individual tubes on basal MS
medium without growth regulators.

To establish the effects of
BAP, 2,4-D and the main nutrient
medium on the formation and
growth of the callus and the
emergence of organogenesis, their
effect on the explants from the
pedicels of the two species
examined was studied. 20 explants
of both varieties were set with the
following variants: basal MS
medium without growth regulators;
MS supplemented with 0.25 mg/™*
BAP; MS supplemented with 0.5
mg/I'* BAP; MS supplemented with
0.1 mg/*, 2,4-D and 0.25 mg/l*
BAP; basic WPM medium without
growth regulators; WPM
supplemented with 0.25 mg/l™*
BAP; WPM supplemented with 0.5
mg/l* BAP; WPM supplemented
with 0.1 mg/I* 2,4-D and 0.25 mg/I
! BAP.

Callus culture induced from
pedicels on basal MS medium with
0,1 mg/l"* 2,4-D n 0,25 mg/lI"* BAP
was transferred on 6 combinations
of basal nutrient medium with
growth regulators in order to test
the best possible combination for
plant regeneration from callus.
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Ha MWKPO pacTeHns OT KaJlyc.
N3nutaHn 6saxa cnepHute
KOMOMHauuu oT OCHOBHMU
XpaHUTesSIHU Cpean U pacTexHu
perynaTtopu: OCHOBHa XpaHuTesiHa
cpepa MS 6e3 pacTexHu
perynatopu; MS, oboraTteHa ¢ 0,25
mg/l* BAP; MS, o6orateHa ¢ 0,5
mg/l* BAP; oCHOBHa XpaHuTesHa
cpega WPM  6e3  pacTexHu
perynatopu; WPM, ob6orateHa c
0,25 mg/I* BAP; WPM, o6orateHa
c 0,5 mg/l* BAP. Ha Bceku Bug
XpaHuTesHa cpefa 6axa
3as10keHn no 30 Oy4YKM Kaslyc .
Bewe npoyyeH edekTbT
BbpXy PasBUTUETO Ha EKCr/IaHTu
OT anvkaslHM NbMKW  Ha [fOBe
OCHOBHW XpaHuTesiHn cpegn — MS
n WPM wn Ha BAP B pBe
KoHUeHTpauum — 0,25 u 5 mg/l™.
Mo 30 cTepwunHM ekcnnaHta oT
BCEKM OT ABaTa npoyysaHu Buga
MyLIKaTo 6sxa 3a/I0KeHu Ha
cnefHNTe  XpaHUTENHW  cpeju:
OCHOBHa XxpaHuTenHa cpega MS
6e3 BuTamuHu; MS, oborateHa C
0,25 mg/I* BAP; MS, o6oraTeHa ¢

0,5 mg/l* BAP; ocHOBHa
XxpaHutenHa cpega WPM  6e3
pactexHun perynatopu; WPM,

oborateHa ¢ 0,25 mg/lt BAP;
WPM o6orateHa ¢ 0,5 mg/I™* BAP.

Bsaxa n3nuTaHu 10
KOMOMHauun OT [ABE OCHOBHU
XpaHUTeTHU cpeau, aKTUBEH

BblNleH N [Be KOHLEeHTpauunm Ha
NAA 3a ycTaHOBfIBaHe Ha TOBa KOs
e Hal-noaxogsLla 3a BKOpeHsiBaHe
Ha BCeKM OT pfBaTa MnpoyyBaHu
Buga. bsaxa wusnuTaHu cnegHute
BapuaHTN: OCHOBHa XpaHuTeNnHa

The following combinations were
tested: MS  without growth
regulators; MS supplemented with
0.25 mg/I'* BAP; MS supplemented
with 0.5 mg/I* BAP; WPM without
growth regulators; WPM
supplemented with 0.25 mg/l*
BAP; WPM supplemented with 0.5
mg/l* BAP; WPM supplemented
with 0.1 mg/I"* 2,4-D and 0.5 mg/I™*
BAP.

30 callus lumps were used on each
of the media types.

The effect of two main
nutrient media — MS and WPM and
the nutrient media with BAP in two
concentrations of 0.25 and 5 mg/I™*
— on the development of explants
of apical buds was studied. 30
sterile explants of each of the two
varieties of pelargonium studied
were set on the following nutrient
media: MS basal medium without
vitamins; MS supplemented with
0.25 mg/I'* BAP; MS supplemented
with 0.5 mg/I* BAP; basal WPM
medium without growth regulators;
WPM supplemented with 0.25
mg/l* BAP; WPM supplemented
with 0.5 mg/I"* BAP.

10 combinations of two basal
nutrient media, activated carbon
and two concentrations of NAA
were tested to establish which one
is most suitable for rooting of each
of the two species examined.

The following options were tested:
Basic MS medium without growth
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cpepa MS 6e3 pacTexHu
perynatopn; MS 6e3 pacTexHu
perynatopn + 2 g/l akTmBeH
BbrneH; MS, oborateHa ¢ 0,2 mg/l
1 NAA; MS, o6orateHa ¢ 0,5 mg/l*
NAA; OCHOBHa XpaHuUTesiHa cpepja
WPM 6e3 pacTexHu perynatopu;
WPM 6e3 pacTexHu perynatopu +
2 gll* aktmBen BbIeH; WPM,
o6orateHa ¢ 0,2 mg/l™* NAA; WPM,
o6orateHa ¢ 0,5 mg/l* NAA. Bsaxa
n3NUTaHW 1 pABa BapuaHTa Ha
XpaHuTesiHa cpefa, BTBbpAeHa C
nepauT, KoATO cbAabpxawe no 90
ml Ha O6ypkaH nepaut n 50 ml
TeyHa XxpaHutesnHa cpega. [pwu
nbpBuA BapuaHt — MS, a BbLB
BTOpMNA — WPM. /I ABETE OCHOBHU
XpaHutenHn cpegm bsxa 6e3
BUTaMUHK, o6oraTenn ¢ 30 g/lt

3axapo3a ”“ 06e3  pacTexHu
perynatopu. Ha Bceku BapuaHT
65axa 3a/10KEHN no 50

MukpopacTeHus (5 6ypkaHa no 10
pacTeHus).

MonyyeHnute pgaHHM  6saxa
NOAJIOXKEHN Ha  [UCNEepPCUOHEH
aHaimz  (ANOVA) un TecT 3a
MHOXECTBEHO  CpaBHsiBaHe Ha
[dbHKaH npu JONyCTUMO HUBO Ha
rpewwka p < 0.05.

PE3YNITATU N OBCBXOAHE
BbBexaaHe B KynTypa
CpaBHeHMeTO Ha CcTepus-

HOCTTa NPW eKCnaaHT! OT JINCTHU
OPDBXKM, B3€TU OT 3 pas/iMyHu
copTa KpaJsicko 1 3 copTa 30HasIHO
MyLLKaTO nokasa, Yye u npu gpara
B nma CTaTUCTUYECKN
[okasaHa pasnuka Mexay
pas3nimyHuTe coptoBe (Tabnmua 1).

regulators; MS without growth
regulators + 2 g/I* activated
carbon; MS supplemented with 0.2
mg/l* NAA; MS supplemented with
0.5 mg/l-1 NAA; basic nutrient
medium without growth regulators

WPM; WPM without growth
regulators +2 g/t activated
carbon; WPM supplemented with
0.2 mg/l™* NAA; WPM

supplemented with 0.5 mg/l-1
NAA. Two variants of the nutrient
medium solidified with perlite were
also tested. The jars contained 90
ml perlite and 50 ml liquid medium
— MS or WPM. Both media were
without vitamins and supplemented
with 30 g/I'* sucrose, and without
growth regulators.

50 explants were tested on each
variant (5 jars with 10 plants each).

Data were subjected to one-
way analysis of variance (ANOVA)
and Duncan’s multiple range test
at probability level p < 0.05.

RESULTS AND DISCUSSION
Introduction in in-vitro culture
The comparison of sterility in
explants from leaf petioles taken
from 3 different varieties from royal
pelargonium and 3 varieties of
zonal pelargonium showed that
there is a statistically significant
difference between the varieties
(Table 1).
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Mo-BMCOK  06LW, NPOUEHT Ha
CTEpPU/IHOCT MoKa3axa COpTOBeTe
Ha 0OVKHOBEHOTO MyLLKaTo,
[OKaTO MNpW KPasiCKOTO MyLLKaTo
6ewe HabnwgaBaHo MNO-rofsIMO

pasfivuvne  Mexapy  OoTAenHute
coptoBe. W npm pgBata Buaa
3aMbpcABaHeTo c rbOHU
opraHu3mMmu e no-mMaJsiko B
CpaBHeHWe C bGakTepuasiHoTO:
21,9% npu KpasiCKOTO MyLUKaTo ”
37,9 npu 06uKHOBEHOTO. OT
HanpaBeHUTe HabnwaeHna Ha
BbBefeHUTe  ekcniaHtn  bGele
YCTaHOBEHO, 4e 3aMbpcABaHeTo

MM C pas/iMyHN TbOHM MUKPO
opraHu3Mn ce nposiBaBa mMexay 3
n S geH B 50% ot cnyyaunte, a
cnepn 10 geH 6s1xa OTYETEHN efBa
6,5% OT rbbHOTO 3amMbpcABaHe.
MposieaTa Ha  6GakTepuanHoTO
3aMbpcsaBaHe Oelle 3HaAYUTESTHO
no-pasrerHata BbLB BpeMeTo U
CMMNTOMM 3a b6akTepuanHa
NHpekuma 6sxa oTKpUTU OT 5 Ao
50 geH. Mexay 10 n 20 pgeH cnep,
BbBeXJaHe B WH BUTPO KynTypa
6axa ycTaHOBeHM 76,3% oOT
cnydauTe Ha GakTtepuanHa nHgek-
una. Mexgy 3 n 10 geH 6saxa
yctaHoBeHM 11,6% OT ekcniaHTu-

Te, Mpu KouTo Oele OTKPUTO
6akTepuasiHoO 3aMbpcsBaHe.
Mexgy 20 wu 30 pgeH 6sxa

yctaHoBeHU 11,4% OT eKkcniaHTu-
Te c OGakTepuasnHa UWHJeKuus, a
mexay 30 u 50 peH, egsa 0,6%.
Tbli KATO OCHOBHOTO MUKPO6GWOSO-
IMYHO 3aMbpcsBaHe e Gaktepuan-
HO W HEroBOTO nMpOsIBSIBaHE €
3abaBeHO W pasTerHato BbB
BPEMETO, MMaMe OCHOBaHuWe paa

A higher overall percentage of
sterility showed the varieties of
zonal pelargonium, while the
varieties of royal pelargonium
showed  significant  difference
between the varieties.

The contamination with fungal
organisms in both species is less
compared with the bacterial one:
21.9% in the royal pelargonium
and 37.9 in zonal pelargonium
plants. From the observations
made on the introduced explants it
was found that the contamination
of the explants with various fungal
micro organisms occur between 3™
and 5™ day in 50% of cases, and
after 10 days in only 6.5%.

Symptoms of bacterial infection
were discovered from 5™ to 50™
day. 76.3% of the cases of
bacterial infection were detected
between th e10th and the 20" day,
following the introduction in in-vitro
culture.

11.6% of the explants in which was
detected bacterial contamination
were discovered between 3" and
10" day. 11.4% of explants with
bacterial infection were detected
between 20" and 30" day and only
0.6% between 30" and 50™.

Since the main microbiological
contamination is bacterial and its
development is delayed and
stretched in time we have reason
to assume that a significant part of
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npegnonarame, 4Ye 3HauuTesHa
yacT OT TOBa 3amMbpcsiBaHe ce
Ob/DKM Ha eHOoreHHn 6akrepuu,
KO/IOHU3npanu TbKaHuTe Ha
ManuMHUTE pacTeHus, OT KOMTO ca
B3eTU ekcnnaHTute. ToBa Hawe
npeanosiokeHne ce onvpa U Ha
nntepatypHute gaHHun (Cassells n
cbaBTopu, 1998).

the contamination is due to the
endogenous bacteria colonizing
the tissues of mother plants from
which the explants are taken.

This assumption is confirmed also
by the existing literature (Cassells
et al, 1998).

Tabnuua 1. Pe3yntatm OT BbBEXAAHETO B MH BUTPO Ky/1Typa Ha ekcrnnaHTu ot
NNCTHU APBXKN Ha 3 copTa KPasICKO MYLLKATO 1 3 copTa 30Ha/THO MYLLKATO
Table 1. Results of the introduction in in vitro culture of explants from leaf

petiole from 3 royal varieties and 3 zonal varieties pelargonium

Bupg, CopT Ne Bpolii ekcnnaHTn Bpoli ekcnnaHtu ¢ % cTepuiHun
C b6HO bakTeprasiHo 3aMbpcsBaHe eKCniaHTu
3amMbpcsiBaHe Number of explants with
Species Variety No Number of fungal contamination % sterile
explants with  >XbnTn KonoHun KonoHunm ¢ explants
fungal Apyr uBaT
contamination Yellow colonies Colonies
with another
color
Copt / Variety 1 52 22° 3 0?
P. grandiflorum CopT / Variety 2 7 48 6° 43.33¢
Copt / Variety 3 4° 16" 6° 13.3°
Copt / Variety 1 7° 52 8™ 66.6°
P. zonale CopT / Variety 2 13° 42 6° 23,3"
Copt / Variety 3 5° 8* 11° 20°

CTOMHOCTHK B €gHa " Cblla KOJ/IoHa oT6EeNsA3aHN C pasinyHn 6yKBl/I ce pasimyaesar

3HaunTenHo egHa ot Apyra npu p <0.05.

Values with different letters in the same column are significantly different at p < 0.05.

OT npoyyeHunte 5 BUAa
eKcnaaHTn v npu gpara suga ce
HabnogaBa Bpb3ka Mexay
Bb3pacTTa Ha  TbkaHuUTe U
oTyeTeHaTa CTepuaHocT. Hai-
HUCKa CTEepW/IHOCT M Npu ABata
BMaa MYyLLIKATO rnokasaxa
CTpaHW4yHUTE MbMKW, KOUTO ca
HeHapacTBaLlyM 1 ca pasrnosioKeHu
Ha Mo-cTapu YacTu OT pacTeHMeTo
(Tabnuua 2). AnuKasiHUTE MbIKK,
KOUTO ca HapacTBaw M C MHOro
no-msagn  TbKaHwu, nokassar

In all studied 5 types of
explants from the two varieties
there is a correlation between the
age of the tissues and the reported
sterility. The lowest sterility
showed explants from lateral buds
that are not growing and are
located in older parts of the plant
(Table 2).

The apical buds that are growing
and much younger showed
significantly higher sterility.
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3HauMTeNHO no-gobpa cTepwun-
HOCT. LiBeTHUTEe APBXKM Nokasaxa
Hal-BNCOK NPOLEHT Ha
CTEPUSIHOCT, KOETO BEPOSATHO ce
Ab/DKA  Ha ToBa, 4e TaAXHaTa
Bb3pacT € MaJsika, pasnosioXeHu
ca pasied OT CTbO/10TO BBHPXY
cbUBeTHaTa  [ApbXKa, KOeTo
BEPOATHO 3abaBsa AOCTUTAHETO UM
OT  €eHAOreHHW  bGakTepuasiHu
NHGEeKUMn. Tbil KaTto BPbXHUTE
eKCnaHTu  OT  anuvkasiHn "
nartepasH/n MbNkA ce passBuBaT
[VPEKTHO B pacTeHus, 4oKaTo npu
ApyruTe Tpyu Buga €eKCchniaHTu ce
Hanara AupekTeH UM NHANPEKTEH
opraHoreHes, BaXXHO 3HayeHue 3a
NMPOMULLUNIEHOTO NPOM3BOACTBO Ha
nocagbyeH maTepuan oT MyLUKaTo
no metoda WH BUTPO uMa U
reHeTMyHata CTabUNHOCT, KOSTO
nosyyeHNTe  pacTeHusTa  LWwe
nokaxar (Hy)XXHVW ca [OMbJIHUTEN-
HW NPoyYBaHus).

Explants from pedicels showed the
highest percent of sterility that is
probably due to the fact that they
are younger; they are Ilocated
away from the stems on peduncles
that probably delays the reaching
of endogenous bacterial infections.

Since the explants from apical and
lateral buds develop directly into
plants, while the other three types
of explants have direct or indirect
organogenesis, important for the
industrial production from in vitro
propagation is also the genetic
stability that the new plants show
(further research is needed).

Tabnuua 2. MPOUEHT Ha CTEPUIHOCT Npu 5 BMAa eKcnaaHTU OT eAuH FeHOoTUn
KpasICKO U eAINH reHOTUMN 30Ha/THO MYLLKATO
Table 2. Percentage of sterility of 5 types of explants from one genotype royal

and one genotype zonal pelargonium

Bug Ha ekcnnaHtuTe
Type of explants

P. grandiflorum

P. zonale
% CTEpUIHU eKCnIaHTH
% sterile explants

% cTepuiHun
eKcnnaHTu

% sterile explants

BpbxHM Mbku / Apical buds 46.66° 53.33°
CTpaHunuHu nbnku / Lateral buds 40° 36.66 °
JIcTHY apbxkn / Leaf petioles 43.33a" 50 °
CermeHTM OT CbUB. ApbXKn / Peducles 60° 66.66 ©
LiseTH apbxiku / Pedicels 66.66 ¢ 80 ¢

CToiiHOCTM B €gHa 1 Cbula KOJIOHa oTbensAsaHn c pasinyHn 6yKBl/I ce pasnnyaesart

3HaunTenHo egHa ot Apyra npu p <0.05.

Values with different letters in the same column are significantly different at p < 0.05.

[MpoBegeHOTO npoy4vBaHe 3a

The implemented research

yCTaHOBsiBaHe Ha B/MsAHMETO Ha | on the influence of the basal salt

OCHOBHaTa XpaHuTesiHa cpega u

media and the growth regulators
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pacTexHu perynatopu 3a
pereHepauusata Ha pacTeHusa oT
CTEPUIHUN LBETHU APBXKM MoKasa,
ye n pgBara (paktopa umar
CbLLIECTBEHO 3HaueHue 3a
ycnewHarta  pereHepaumsa  Ha
pacteHusa (Tabnuuya 3, dur. 1 (1;
2, 3)). Mpn  ekcnnaHTtuTe,
3a/10)XEHN Ha cpean, CbAbpXKaLln
2,4-D He O6ewe HabnwpgasaHa
pereHepauma, Ho [o 95% npu
KpasnickoTo myLikato n ao 100% ot
eKkcnnaHTuTe  npu  30HasIHOTO
MyLLKaTO ob6pa3yBaxa 0buneH Mek
Kanyc. Bpb3kata Mmexay npoueHTa
Ha pereHepauus U KOHUeHTpauus-
Ta Ha BAP e cTtatuctmyecku
JoKas3aHa, KaTo C yBe/inyaBaHe Ha
CbAbpPXaHNETO Ha UUTOKAHWH B
cpegata ce  yBennyasa U
pereHepauuata n npu gsarta suga
(Tabnuua 3). BnusiHne BbPXY
npoLeca Ha pereHepauus okassa
N OCHOBHaTa XpaHuTesiHa cpepna,
KaTo KpaJICKOTO MYLLKaTO nokassa
pereHepaums npu NoyTn gsa NbTu
noseye ekcnnaHtm Ha WPM B
CcpaBHeHue ¢ MS, npun aHa/10r1M4yHO
cbabpXaHne Ha  BAP. Tlpu
30Ha/IHOTO MYyLLIKATO 6elwwe
HabngaBaHa No-BMCOKa pereHe-
pauua npu ekcnnaHTuTte, KynTuBu-
paHM Ha OCHOBHa XpaHuTesnHa

cpepa MS. Moxem ha
oTGenexummMm, 4e  NpPoyuYBaAHUAT
reHOTUN OT KpasICKO MyLUKaTO
rnokasa BWCOKa CK/IOHHOCT Ha
ekcnnaHtute ga  pereHepupar
pacTeHus, Ky/ITUBMpPaHu Ha

N3NUTBAHUTE OT HAC XPaHUTEsTHM
cpegn - Ao 94%, pgokato Hai-
BMCOKaTa pereHepauusi, noayvyeHa

on the regeneration of plants from
sterile pedicels showed that both
factors are essential for the
successful regeneration (Table 3,
Fig. 1 (1; 2; 3)).

The explants on media containing
2,4-D didn't  showed any
regeneration, but 95% of royal
pelargonium explants and up to
100% of the explants from zonal
pelargonium formed abundant soft
callus.

The correlation between the
percentage of regeneration and
the concentration of BAP was
statistically significant and by
increasing the ratio of cytokinin in
the media the regeneration in both
species increased (Table 3).

The basal salt media also show
influence on the process of
regeneration. Royal pelargonium
explants showed better
regeneration (two times) on WPM
medium compared to MS medium
with similar BAP concentration.
Higher regeneration of explants
from zonal pelargonium was
discovered on MS basal medium.

We recorded that the examined
genotypes of royal pelargonium
showed a high propensity for
regeneration to plants on the
tested media (94%) while the
highest regeneration obtained for
zonal pelargonium is only 25% on
basal medium MS supplemented
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npy 30Ha/IHOTO MyLIKaTo e egga | with vitamins 30 g/I* sucrose and
25%, Ha OCHOBHa XxpaHuTenHa | 0.5 mg/I™* BAP, solidified with 7 g/I
cpes MS ¢ BUTaMuUHU, AonbnHeHa | ! agar.

c 30 g/I'* 3xapo3a n 0,5 mg/I™* BAP,

xenupaHa c 7 g/l arap-arap.

Tabnuua 3. BinsHue Ha 0OCHOBHaTa XpaHuTenHa cpefia, KOHLUeHTpauuaTa Ha BAP
N HamumeTo Ha 2,4-D BBbpXy o06pasyBaHETO Ha Kanyc, AUPEKTHUAT Wan
WHOVPEKTEH OpraHoreHe3 rpu ekCrnjaHTU OT LBETHU OPBXKU OT KpasiCKo W
30Ha/THO MYLLKATO.

Table 3. Influence of basal salt medium, concentration of BAP and the presence
of 2,4-D on the formation of callus, direct or indirect organogenesis in explants
of pedicels from royal and zonal pelargonium

XpaHuTenHa cpega / P. grandiflorum P. zonale
PacTexHu perynatopn % ekcnnaHt % gupe- % ekcniaHtn % ekcniaHTu % AUpekTHO % eKcriaHTu
o6pasyBa/ii  KTHO per. per. npe3 obpasyBanu per. per. npe3
Kanyc eKCnaHTm Kasnyc Kasnyc eKCniaHTu Kanyc
% of % of
Nutrient medium / growth % of explants directely % of explants % of explants directely % of explants
regulators formed callus regenerated regenerated formed callus regenerated regenerated
explants from callus explants from callus
MS 6e3 P.P. 0? 5° 0? 0? 0? 0?
MS + 0,25 mg/l-1™* BAP 25° 10° 15° 15° 0 10°
MS + 0,5 mg/l-1" BAP 65° 25° 40° 30° 10° 15"
MS + 0,1 mg/l-1* 2,4-D n 95' 0? 0? 100° 0? 0?
0,25 mg/l-1* BAP
WPM 6e3 P.P. 0? 10° 0* 0* 0* 0?
WPM + 0,25 mg/l-1™ BAP 15" 25° 25" 10° 5° 5P
WPM + 0,5 mg/l-1™" BAP 45° 49° 45° 35° 5° 5°
WPM + 0,1 mg/l-1™* 2,4-D 90' 0 0 90" 0 0

1 0,25 mg/l-1" BAP

CToiHOCTM B efHa W Cblla KOJIoHa OT6ensizaHu ¢ pas/iMyHu OyKBKM ce pasfmyasat
3HaunTenHo egHa ot Apyra npu p <0.05.
Values with different letters in the same column are significantly different at p < 0.05.

The potential shown by the
callus of the two species on

[MoTeHUuuanbvT 3a pereHepa-
UMA Ha MUKpPOpacTeHus, KOWTO

Kaslyca OT ABara Buaa MyLUKaro,
nMoslydeH Ha XpaHuTesiHa cpefa
cbabpxawa 2,4-D nputexasa e
3agoBosimtesieH. Cnep npexsbp-
NIAHE Ha Kaslyca Ha pasnyHu
XpaHuTesIHU  Cpean, KOUTO He
CbAbpXaT 2,4-D 6ele
HabnfgaBaH pacTex Ha kasyca U
pereHepauus Ha pacTeHusiTa npu
pasniMyeH Opoli OT 3a/IoOKEeHUTe
6yukn kanyc (Tabnuuya 4.).
PacTex Ha Kastyca ce

medium containing 2,4-D has
been satisfactory.

After the transfer of the callus on
different nutrient media that did not
contain 2,4-D a growth of callus
was observed and regeneration of
plants depending on the number of
set callus lumps (Table 4.).

Callus growth was observed in all
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HabnogaBalle npwv BCUYKM
BapuaHTn, cbabpxawm BAP c
nsknoveHne Ha WPM, oborateHa
c 0,25 mg/l* BAP. Ha ocHoBHa
XpaHutenHa cpega MS kanycbT
HapacTBalle no-6bp30 n
o6pasyBa no-rosisiM o6, o6em 3a
30 gHu. KanycbT OT ABaTta Buaa
pearMpa no CXO4eH HayuH Ha
conesata KOHLleHTpaums n
CbAbpPXaHMETO Ha  pacTexHu
perynaTtopu no OTHOLEeHVWe Ha
pacTexa.

KanycoT oT KpaJsicko
MyLLKaTO nokasa no-BMcoka
CK/TOHHOCT KbM pereHepaums Ha
pacTeHus, KaTo TakaBa Oewe
HabnogaBaHa Ha BCUYKM
n3nnuTaHn BapuaHTtu (Tabnuua 4).
Hai-Bucok npoueHT Ha
pereHepauus Gelle MNoslyyeH Ha
OCHOBHa  XpaHuTesniHa  cpefja
WPM, o6orateHa ¢ 0,5 mg/I™* BAP.
PereHepauusata npu kasyca OT

Kpasicko  MyLUKaTo,  MOJIyYeH
[AVMPEKTHO  BBbPXY  CTEPUIHUTE
EKCNMaHTM U  BbPXy KaslycHa
KynTypa, € MHOro 6nmska Wu

CTaTUCTUYECKN He ce pas/simyaBsa.
30Ha/IHOTO MyLLKATO nokasa Hali-
BUCOKa pereHepauusa — 23,3% Ha
XpaHuTenHa cpepa MS,
o6orateHa ¢ 0,5 mg/I'* BAP, kosTo
€  3HauuTesiIHoO  Mo-HUCKa B
CpaBHEHME C Kpanckoto. W npu
30H&/IHOTO MyLUKaTO MPOUEHTBLT
Ha pereHepauuss OUPEKTHO BbPXY
ekcnnaHtuTe M OT  KaslycHata
KynTypa noka3BaT He3HauuTesHU
pasnmuus.

variants containing BAP except
WPM enriched with 0.25 mg/I™
BAP.

The callus grown on MS showed
faster growth and larger total
volume in 30 days. The callus from
both species reacts in a similar
manner to the salt concentration
and the content of growth
regulators.

Callus of royal pelargonium
showed a higher propensity to
regeneration of plants in all tested
variants (Table 4).

The highest rate of regeneration
was obtained on a WPM basal salt
medium supplemented with 0.5
mg/I'* BAP. The regeneration from
callus of royal pelargonium directly
from the sterile explants or from
callus culture is very similar and
not statistically different.

Zonal pelargonium showed the
highest regeneration (23.3%) on
MS basal salt medium
supplemented with 0.5 mg/I"* BAP,
which is  significantly  lower
compared to the royal. The
regeneration from callus of zonal
pelargonium directly from the
sterile explants or from callus
culture is very similar and not
statistically different as well.
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Tabnuua 4. BnusHMe Ha OCHOBHaTa XpaHuTesiHa cpefa v ABe KOHLUeHTpaumn Ha
BAP BBbpXy pacTexa 1 pereHepauusita Ha KaslyC nosiy4eH OT LBETHU AP BXKN.
Table 4. Effect of basal salt medium and two concentrations of BAP on growth
and regeneration of the callus from the peticels

basanHa cpepa /

P. grandiflorum

P. zonale

PacTtexHu perynatopu HapacTBaHe % per. ekcniiaHTM HapacTBaHe % per. eKChniaHTy

Basal salt medium / Ha kanyca % of regenerated Hakanyca % of regenerated
Growth regulators Callus growth explants Callus growth explants

MS 6e3 P.P. - 3,3 - 0?

MS + 0,25 mg/l-1"* BAP + 23.3° + 13.3°

MS + 0,5 mg/l-1* BAP ++ 43.3° ++ 23.3¢

WPM 6e3 P.P. - 6.6° - 0*

WPM + 0,25 mg/l-1* - 46.6° - 6,6

BAP

WPM + 0,5 mg/l-1" BAP + 63.3° + 13.3"°

CTOMHOCTHK B €gHa " Cblla KOJ/IoHa oT6EeNsA3aHUN C pasinyHn 6yKBl/I ce pasimyaesar

3HaunTenHo egHa ot Apyra npu p <0.05.

Values with different letters in the same column are significantly different at p < 0.05.

MynTtunankauus

EkcnnaHtute OT  anukasiHu
MbMKM U OT ABarta Buaa nokasaxa
3a/loBOINTENIEH pacTex WU ¢
HAKOMIKO  U3K/TOYEHUA  BCUYKU
pasBuxa UH BUTPO pacteHus (Pur.
1 (4; 5)). bbp3uAaT pactex Ha
eKcnnaHTuTe e npegnocraBka 3a
Kpatka cyokyntypa (25-35 aHn).
ToBa e rapaHums 3a no-rosigma
e(PeKTMBHOCT Ha WH  BUTPO
npon3soACcTBOTO. B 3aBucumocT
OT TOBa KakBM €eKChnnaHTu ce
n3non3sBar npu nacvpaHeTo Ha
Kyntypata npu  Han-gobpust
BapuaHT Npu KPasiCKOTO MYLLKaTO
(WPM + 0,25 mg/I* BAP) 6ewe
noslyyeH pasMHOXMUTEsNIeH Koedu-
ueHT go 15 (npn enHOBBH3/10BU
eKCnnaHTn), [0KaTto 30HasIHOTO
MyLLIKATO MokasBa AOopu olle mno-
ronemm Bb3MOXHOCTH 3a
MynTunavkaumsa, ¢ Hag 20 HoBU
pacTteHus cpefiHO OT BCAKO MUKPO
pacTteHue, KynTueMpaHo Ha MS +
0,25 mg/l* BAP. O6pa3yBaHeTo

Multiplication

Explants from apical buds
from  both  species showed
satisfactory growth and with few
exceptions, all developed in-vitro
plants (Fig. 1 (4; 5)).
The rapid growth of the explants is
a prerequisite for short subculture
(25-35 days). This is a guarantee
of greater efficiency of the in-vitro
production.
Depending on what type of
explants were used, on the best
option for royal pelargonium (WPM

with  0.25 mg/l* BAP) a
propagation coefficient of 15 was
obtained (one-node explants).

Zonal pelargonium showed even
more opportunities for
multiplication with over 20 new
plants of any successful micro
plant cultivated on MS with 0,25
mg/I'* BAP.

The formation of lateral shoots
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Ha CTpaHW4YHU U3LbHKN € B
3aBWCUMOCT OT CbAbpPXaHNETO Ha
BAP, kato n3gbHKnTEe Hamanasat
KaKkTo Mpu YyBennyaBaHeTO Hafj
onTMmMasiHaTa [o03a, KOeTo BoAu
Ja KaslycupaHe, Taka W npu
Hama/siiBaHe Ha KOHUeHTpauusaTta
nog ontumyma (Tabnuua 5). Mpu
KpPasICKOTO  MyLUKaTO Hal-ronsam
OpOi CTpaHUYHM Pa3KNOHEHUA —
3,62, 6aAxa oT4yeTeHM  npu
pacTeHusATa, Ky/l1TMBUPaHW  Ha
OCHOBHa  XpaHuTenHa  cpepja
WPM, o6orateHa ¢ 0,25 mg/lI™
BAP. Tllpu 30Ha/IHOTO MyLLKaTO
Ha-ronam 6poi CTPaHNYHU
n3abHkM — 3,25, 6sxa oTyeTeHu
npyu pacTeHuaTa Ky/lTMBUMPaHU Ha
OCHOBHa XxpaHuTenHa cpega MS,
o6orateHa ¢ 0,25 mg/I* BAP. Mpu
KpasICKOTO MYLLUKATO KOMOMHauns-
Ta OT OCHOBHa XpaHuTesiHa cpea
MS u 0,5 mg/l* BAP poseae fo
KaslycupaHe W TMOKpuMBaHe Ha
Kaslyca Ha no-KbCeH eTan c
MHOXECTBO MWHUATIOPHU pereHe-
paHTu. [lpn 30Ha/THOTO MYLLKaTO
eKCnnaHTUTe Kastycmpaxa Kakto Ha
BeYe MOCOYEHUAT BapuaHT, Taka u
Ha OCHOBHa XpaHuTesiHa cpeja
WPM, o6orateHa ¢ 0,5 mg/l*
BAP. 3a pasnuka OT KpasiCKOTO
MyLLKaTO, npwv 30Ha/IHOTO
e NHUYHU pereHepaHTu ce
HabngaBaxa camMo npu 4yact oT
Kasycupanute ekcnnaHtu. Hain-
ronama BMCOYMHA M Npu ggarta
BMAa  Oewe oT4yeTeHa npu
eKcnnaHTuTe, KynTuBMpaHu Ha
XpaHuTesiHa cpefa 6e3 pacTexHu
perynaropu (Tabnuua 5).
BucounHata npu pacrteHuaTa C

depends on the content of BAP
and the number of shoots
decreases either when the
optimum dosage is increased or
decreased (Table 5).

The largest number of lateral
shoots (3.62) was recorded in
plants cultivated on WPM medium
supplemented with 0.25 mg/I-1*
BAP for the royal pelargonium.
The largest number of lateral
shoots for the zonal pelargonium.
(3.25) was reported for plants
grown on MS medium
supplemented with 0.25 mg / I*
BAP.

The combination of MS basal salt
medium and 0.5 mg/l-1* BAP led
to callus formation of the royal
pelargonium plants and on a later
stage - development of many
micro plants.

The same combination, as well as
the combination of WPM medium
supplemented with 0.5 mg/l-1*
BAP have similar effect for the
zonal pelargonium explants.
Unlike royal pelargonium, only
single micro-plants were observed
on the callus-formed explants from
zonal pelargonium.

The greatest height for both
species was recorded in the
explants cultured on medium

without growth regulators (Table
5).
The height of plants with more
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noBeye  CTPaHWYHU  U34bHKM
HamansBea, [OKaTto npu Kasycu-
panuTe ekcnaaHTu NpakTUYeckn e
paBHa Ha TasW, KOATO € umar
HaYaIHUAT eKCNAaHT.

Mpwn MUKpOpacTeHuATa,
HapacTBalM Ha  XpaHuTesnHa
cpefa 6e3 pacTtexHu perynaTopu,
6elwle ycTaHOBEHO BKOpeHsBaHe
Ha MOBEYEeTO MWKPO pacTeHus,
KOUTO 6siXxa Hanb/IHO TOTOBM 3a
agantayma  KbM  YC/IOBUS  WUH
BMTPO.

lateral shoots was lower while the
height of explants that had formed
callus was practically equal to that
of the initial explant.

Most of the micro plants
grown on medium without growth
regulators formed roots and were
fully prepared to adapt to
conditions in vitro.

Tabnuua 5. BnMsiHne Ha OCHOBHAaTa XpaHUTe/IHa cpeda U iBe KOHLEHTpauun Ha
BAP BbpXy pacTexa 1 NpoAyKTMBHOCTTA Ha eKCMIaHTU OT arnukKasiHU NbKy

Table 5. Influence of basal salt medium and two concentrations of BAP on
growth and productivity of explants of apical buds
BbaszanHa cpega / PacTexHun P. grandiflorum P. zonale
perynaTopm Bpoit cTbbna BucoumHa Bpoii cTb6na  BucounHa
Basal salt medium / Growth ~ Number of Height Number of Height
regulators stems (mm) stems (mm)
MS 6e3 P.P. 1.26 23.62° 1.02 18.67°
MS + 0,25 mg/l-1"! BAP 1.19% 19.28™ 3.25° 14.83°
MS + 0,5 mg/l-1" BAP - - - -
WPM 6e3 P.P. 1.09% 24.35° 1.06% 19.44°
WPM + 0,25 mg/l-1™* BAP 3.62° 16.81° 2.86° 15.712
WPM + 0,5 mg/l-1"* BAP 1.42° 5.21° - -

CTOWHOCTM B €fiHa 1 CblUa KOJIOHA OT6ENA3aHN C pa3/IMuHM GyKBU ce pas3inyasat

3HaunTeNnHo efHa ot Apyra npu p <0.05.

Values with different letters in the same column are significantly different at p < 0.05.

BkopeHaBaHe
MwukpopacteHusatTa 1 OT
ABaTa MpoyyBaHM Buga ce

BKOPEHSABAT JIECHO Ha pas/iMyHu
XpaHUTeNHW cpean CcbC unn 6e3s
NPMCHLCTBNETO Ha ayKCUHU
(Tabnuua 6, dur. 1 (6;7;8)). Haii-
BMCOKUAT MPOLEHT Ha BKOPEHsiBa-
He Mpu KPasiCKOTO MyLlKaTto e
OTYETEH MPWU pacTeHusaTa, KynaTu-
BMpaHM Ha OCHOBHa XpaHuTesnHa
cpega  WPM, BTBbpAeHa C
nepauT.

Rooting

Micro plants of both species
rooted easily on various nutrient
media with or without the presence
of auxins (Table 6, Fig. 1 (6; 6; 8)).

The highest percentage of rooting
of the royal pelargonium plants
was recorded for plants cultivated
on WPM basal salt medium
solidified with perlite.
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Tabnuua 6. BKopeHsiBaHe Ha MWKPO pacTeHWa OT [ABaTa NpoyyBaHuM BuAa
MYLLKaTO Ha pa3/IM4yHN XpaHUTENHU Cpeau, CbAbpXaly akTuBeH BbrieH 1 NAA.
Table 6. Rooting of micro plants of both studied species pelargonium on various
nutrient media, containing activated carbon and NAA.

BasanHa cpepga / PacTexHn perynatopu P. grandiflorum P. zonale
Basal salt medium / Growth regulators % BKOpeHABaHe % BKOpeHABaHe
% rooting % rooting

MS 6e3 P.P. / MS without growth regulators 88° 80?
MS 6e3 P.P. / MS without g. r. + 2 g/I'* akTuBeH 94° 86%
BbrNeH / activated carbon
Mepnut/Perlite + Teuna MS / liquid MS 96" 94"
MS + 0,2 mg/l-1" NAA 88° 96°
MS + 0,5 mg/l-1" NAA 62° 78°
WPM 6e3 P.P. 92% 86
WPM 6e3 P.P. / WPM without g. r. + 2 g/I™ 96" 90°
aKkTVBeH BbrneH/ activated carbon
Mepnut / Perlite + Teuna WPM/liquid WPM 98" 96°
WPM + 0,2 mg/l-1* NAA 92 100°
WPM + 0,5 mg/l-1* NAA 76" 84°

CTOMHOCTHK B €gHa " Cblla KOJ/IoHa oT6EeNsA3aHN C pasinyHn 6yKBl/I ce pasnimyaesar

3HaunTenHo egHa ot Apyra npu p <0.05.

Values with different letters in the same column are significantly different at p < 0.05.

CxoaHu pesynrartu 6axa
noJsly4deHu n Ha OCHOBHa
XpaHutenHa cpega MS  6e3

pacTeXxHn perynaropu, LOMbJHe-
Ha ¢ 2 g/I* aKTvBeH BbINeH, Ha
OCHOBHa XxpaHuTenHa cpega MS
BTBbpAEHa C NepsiuT, Kakto U Ha
OCHOBHa XpaHuTesiHa cpega WPM
6e3 pacTeXHu perynartopu,
ponbnHeHa ¢ 2 g/l axkTueeH
BbI/IeH. Mpy 30HANIHOTO MYLLKaTO
Hal-BNCOK NPOLEHT Ha
BKOpeHsABaHe (100%) bewe
NoslydeH MNpuv OCHOBHa XpaHuTes-
Ha cpega WPM( o6orateHa ¢ 0,2
g/l NAA. CTaTUCTUYECKN CXOAHU
pe3ynrtatn obaye 6sxa OTYETEHU
n Ha WPM un MS, BTBbpAEHU C
nepanT, Kakto M Ha OCHOBHa
XpaHuTtesiHa cpega MS,
o6orateHa ¢ 0,2 mg/I™* NAA.

W npn pBata BMpa ce

3abensassa ye pacTteHunATa,

Similar results were obtained on
MS medium without growth
regulators supplemented with 2
g/t activated carbon, on MS
medium solidified with perlite, as
well as on WPM medium without
growth regulators supplemented
with 2 g/I"* activated carbon.

The highest percentage of rooting
of the zonal pelargonium plants
(100%) was obtained on WPM
basal salt medium supplemented
with 0.25 g/lI* NAA.
Statistically similar results,
however, were accounted for on
WPM and MS solidified with
perlite, as well as on MS
supplemented with 0.25 mg/ It
NAA.

For both species it was
recorded that the plants rooted on
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BKOPEHEHN Ha TeYHU XpaHUTEesTHU
cpeaun, BTBbPAEHW C NepauT, ca
no-3gpaBn  MexXaHU4yHOo, C Mo-
MasIKn nncTa, no-gedenn crbbna
n no-6orata KopeHoBa CUCTEMA.

liquid nutrient media, solidified with
perlite, are healther with smaller
leaves, thicker stems and more
extensive root system. All this
gives us reason to assume that

Bcuyko TOBa HM fgaBa OCHOBaHue
dJa npegnonarame, e TEe3n

these plants will adapt
successfully to conditions in vivo.

pacTeHus e ce aganTtupat no-
yCMeLHO KbM YC/I0BUS UH BUBO.

dur. 1. EKcniiaHT oT uUBeTHa pipbmka C KaJslyc, Ha OCHOBHa XpaHuTesiHa cpefa
WPM, gonbnHeHa ¢ 0,5 mg/l-1"BAP; 1. eKcnaaHT C KallyC OT KpPasICKO MYLUKAaTO;
la. pereHepauusa BbpPXYy KalyC OT LBETHa ApbXKa MPU KPasiCKO MYyLLKaTo; 2
€eKCMMaHT OT 30Ha/IHO MYLLKaTO. 2a pereHepaums BbPXY €KCMMaHT OT LBeTHa
OPBbXKa Ha cbliaTa XpaHuTesiHa cpefa; 3. LBeTHa AP bXKa OT KPasICKO MYLLKATO
HeobpasyBala Kanyc; 3a. AUpeKkTHa pereHepaumsa 6e3 obpasyBaHe Ha Kasyc
BbpXY UBETHa OPbXKa OT KpasiICKO MyLIKaTto; 4. MMKPO pacTeHnA OT KpasiCKo
MYyLLUKaTO B eTan Ha My/ATuUnankauusa Ha xpaHutesnHa cpega WPM, fonb/iHeEHa €
0,25 mg/l-l’lBAP; 5. MUKpPO pacTeHMs OT 30Ha/IHO MyLUKaTO B eTan Ha
MYNTUMINKaAUMA BbPXY OCHOBHa XpaHuTesiHa cpega MS, gonbnHeHa ¢ 0,25 mg/l
'BAP; 6. MUKpPOpPacTEHUS OT KPasiCKO MYLLKaTO, 3a/I0OXKEeHN 3a BKOpeHsBaHe Ha
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TeyHa xpaHuTenHa cpega WPM, BTBbpAeHa C NepsvTt. 7. MUKPO pacTeHus oT
30H&/IHO N KP&/ICKO MYLLIKATO, BKOPEHEHM Ha TeyHa xpaHuTenHa cpega WPM,
BTBbpAEHAa C NepsinT; 8. KOPEHN OT 30HATHO MYLLKATO BbPXY XpaHuTenHa cpena
WPM 6e3 pacTexHu perynaropu, oborateHa ¢ 2 g/l'l aKTUBEH BbI/IEH.

Fig. 1. Explant of pedicel callus on WPM medium supplemented with 0.5 mg/l'l
BAP. 1. Explant of callus from royal pelargonium; la. Regeneration on callus of
pedicel of royal pelargonium; 2. Explant of zonal pelargonium; 2a. Regeneration
on explant of petiole on the same medium; 3. Petiole from royal pelargonium not
forming callus; 3a. Direct regeneration without formation of callus on petiole of
royal pelargonium; 4. Micro plants of royal pelargonium in the stage of
multiplication on WPM medium, supplemented with 0.25 mg/l* BAP; 5. Micro
plants of zonal pelargonium in multiplication stage on a MS medium
supplemented with 0.25 mg/l'lBAP; 6. Micro plants royal pelargonium set for
rooting on WPM liquid medium solidified with perlite; 7. Micro plants of zonal
and royal pelargonium rooted on liquid medium WPM solidified with perlite;. 8.
roots of zonal pelargonium on WPM nutrient media without plant growth
regulators supplemented with 2 g/l'1 activated carbon.

n3BO4N

1. 7 npu ABarta
npoy4yBaHn Buga Myllkato bGelue
yCTaHOBEHA CblLUeCTBeHa pas/imka
MexXay pas/iMyHuUTe reHoTUnoBe B
nocTUrHaTaT %  CTepPUTHOCT,
KOATO BEPOATHO Ce [Ab/DKM Ha
Ha/IMumeTo Ha eHOoreHHa
6akTepmanHa mukpocdopa.

2. Haili-BMCOK  NpoueHT
Ha CcTepunHocT 6Gelle ycTaHOBEH
NPy UBETHUTE OPBXKK, KaTo U Mpu
[ABaTta BuAa OT TAX yCnewHo 6sxa
pereHeprpaHn pacteHus.

3. 3agoBonmTesniHa
CTepuIHOCT belle ycTaHOBeHa U

npu anukasHUTe MNbhKW, KOUTO
npopacteat Mo-1IeCHO MNpu  WH
BUTPO YCNOBUS.

4. 3a nosnyyaBaHe Ha

KaslyCHa TbKaH OT LBETHU APBHXKY
W Npu ABaTa Bua Hali-noaxoasaia
e OCHOBHa XpaHuTesnHa cpega MS
C BWTaMuHK, o6oraTeHa ¢ 30 g/l*
3axaposa, 0,1 mg/I* 2,4-D n 0,25
mg/l* BAP, xenupaHa cbc 7 g/l*

CONCLUSIONS

1. In both studied
pelargonium species a significant
difference between the different
genotypes in the % sterility was
established, which is probably due
to the presence of endogenous
bacterial contamination.

2. The highest rate of
sterility was found for the pedicels
and plants were successfully
regenerated from pedicels for both
species.

3. Satisfactory  sterility
was established for apical buds
which grow easily in in-vitro
conditions.

4. For callus tissue from
pedicels, for both species, the
most suitable nutrient medium is
MS with vitamins supplemented
with 30 g/l sucrose, 0.1 mg/l-1 2,4-
D and 0.25 mg/l-1 BAP, solidified
with 7 g/l agar. The highest
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Arap arap. Ha Hes 6ewe nosy4yeH
KaKTo Hali-BMCOK MPOLEeHT
ekcnaaHTn, obpasyBann  Kasyc,
Taka U Hai ronsm cpegeH obem
KaslyC Ha eKCrnJiaHT.

5. PereHepaunata Ha
Ka/slyc OT UBETHU [APbXKM Oelue
Hali-ebekTBHA Ha XpaHuTesnHa
cpega WPM C BUTaAMUHW,
oborateHa ¢ 30 g/I'* 3axapo3a u
0,25 mg/l* BAP, xenupaHa cbc 7
g/I* arap-arap npu  KpasiCKOTO
MyLLIKaToO 1 XpaHuTenHa cpega MS
C BuTamuHu, oboratreHa c¢ 30
saxapo3a u 055 mg/l' BAP,
enupaHa cue 7 g/l *arap-arap npu
30HaA/THOTO MYyLUKATO. 30HAJIHOTO
MyLIKaTO rokasBa MO  HUcKa
CNOCOBHOCT 3a pereHepaunss B
CpaBHEHWE C KpasiCKoTO.

6. Haili-nogxogsawa
cpefa 3a  MynTUnAvKaumsa  Ha
eKCNMaHTN OT KPasICKOTO MYLUKaTo
e WPM, o6oraTteHa ¢ 0,25 mg/l*
BAP, pokato npu 30Ha/IHOTO
MyLUKATO Hal-gobpu pesyntatu
6sxa nonyyeHn Ha MS, oborateHa
c 0,25 mg/I"* BAP.

7. W npu gBata Buga ce
HabngaBa MHOTO BUCOK MPOLEHT
Ha BKOpPEeHsiBaHe, KaTo 1 3a ABaTta,
Hali-gobpute pe3ynrtatu ca
OTYETEHM Ha OCHOBHA XpaHuTesiHa
cpepa WPM. W pgBata Buga
nokasaxa MHOro fobpwv pesynraTtu
BbPXY TEYHW XpaHUTEsSIHU Cpejuw,
BTBBbPAEHN C NEPNUT, MHOIO J06pPO
BKOpPEHABaHe e OTYeTeHO U Ha
XpaHuUTesIHUTe cpeau, CbabpXKaLm
aKTVBEH BbIJ/IEH.

8. MonyyeHnte pesyn-
TaTu nokassar, Yye ceb6eCTONHOCT-

percentage of explants forming
callus and largest average volume
of callus of explant were reached
on this medium.

5. Regeneration of
callus from pedicels from royal
pelargonium was most effective on
WPM  nutrient  medium  with
vitamins, enriched with 30 g/l
sucrose and 0.25 mg/l-1 BAP,
solidified with 7 g/l agar. For zonal
pelargonium the best variant was
MS  medium  with  vitamins,
enriched with 30 g/l sucrose and
0.5 mg/I-1 BAP, solidified with 7 g/l
agar. Zonal pelargonium showed
lower capacity for regeneration
compared to the royal.

6. The most suitable
medium  for  multiplication  of
explants of royal pelargonium is
WPM supplemented with 0.25
mg/I-1 BAP, while best results for
zonal pelargonium were obtained
on MS supplemented with 0.25
mg/I-1 BAP.

7. Very high
percentages of rooting were
observed for both species, and as
the two best results are recorded
on the WPM basal medium.

Both showed very good results on
liquid nutrient media solidified with
perlite. Very good rooting was
reported as well on media
containing activated charcoal.

8. The results show that
the cost of a plant propagated in
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Ta Ha efHO BKOpeHeHO WH BUTPO | vitro from each of the two species
pacTeHne OT BCekum OT pfBaTa | has a value comparable to that of
npoy4saHu Bnaa e nma | other ornamental species that are
CTOIMHOCT, CbhocTaBMMa € Tasu Ha | mainly propagated through this
Apyrv gekopatvBHU BUAOBe, KOUTO | method.

ce pa3mHoxasaT TpaAuLUMOHHO Mo
TO3M METOL.
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PE3IOME

Mpe3s nepuopga 2011-2013 r1. B
WHcTUTyTa N0 3€/N1eHYYKOBU  KyNTypu
“Mapuua’-rnosgus ce nposenoxa MosiCKu
eKkcnepumeHTM Cc 2 6barapcku copta
TaHrpa n HuUKoc 1 xmbpuaHus xonaHacku
copT Jlogn, TOpeHu C TeyHusa 6uoTop
EmocaH - 20 I/da. CemeHaTta ce 3acsaBaxa
cnej npepnwecTBeHUK cnaHak. MsnuTtaHu
6s1xa 2 cxemu Ha ceutba C WMpUHA Ha
Mexapypeguata 60 n 80 cm u BbTpe
peposo pasctosaHue 10 cm. PacTteHusATa
ce oTrnexgaxa B CbOTBETCTBME C
npuHUMnuTe Ha 610N0rMYHOTO
npov3BoACTBO.

YcTaHoBM Ce, 4Ye paBHULLETO Ha
[obusuTe OT 3eneH acyn, 6uonornyHo
Npou3BOACTBO B Hai-ronsama creneH
3aBMCM OT CcOpTOBWUTE OCObGeHoCcTH, a
TEXHOMOMMYHUA €efIEMEHT - LupuHa Ha
mMexagypeamsata e ¢ no-cnabo BAWsHWeE.
lMonyyeHnTe pfaHHW ca CTATUCTUYECKU
[JoKasaHu.

C Haii- BUCOKM J06MBY 1 Npu gBeTe
cxemn Ha centba oT 1705,3 pgo 2057,4
kg/da e copt Jlogn. Toih e nogxopsw, 3a
noslyyaBaHe Ha 6MoO0rMyYHa NPOAYKLMA Y
ce npenopbyBa 3a OTMiexjaHe B
6uonoruyHmte cepmn. CopT TaHrpa e
CbC CpaBHUTENHO Nno-HncKa
NPOAYKTUBHOCT, HO CbLIO MOXe fa ce
13non3ea 3a nosyyaBaHe Ha 6uonornyHa

SUMMARY

During the period 2011-2013, at the
Vegetable Crops Research Institute
“Maritza”-Plovdiv, field trials with 2

Bulgarian varieties Tangra and Nikos and
the hybrid Dutch variety Lodi, fertilized
with the liquid organic fertilizer Emosan —
20l/da were carried out. The seeds were
sowed after a predecessor - spinach.
They were tried two schemes of sowing
with a width between the rows 60 and 80
cm and distance between plants in rows
10 cm. The plants were grown in
conformity with the principles of the
organic production.

It was found that the level of yields
of green beans in organic production
largely depends on the varietal
characteristics and the technological
element - width between the rows has
less impact. The received data are
statistically proven.

Variety Lodi has the highest yields
in both schemes of sowing from 1705.3 till
2057.4kg/da. It is appropriate for receiving
of organic production and recommended
for growing in the organic farms. Variety
Tangra  has comparatively  lower
productivity but it can be used for organic
production too while Nikos variety is not
recommended for organic farming.
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npoAaykumsa, a copt Hwukoc He ce
npenopbyBa 3a 6UONOrMYHO OTIIEXAaHeE.

KntouoBn  gymu:  6UONOMMYHO
Nnpou3BOACTBO, 3e/ieH (pacyn, TopeHe,
CXeMWV Ha oTrniexgaHe, 4o6uB

YBO/,

dacynbT e npeanoynTaH
NpeawecTBEHNK 3a  MOBEYETO
CE/ICKOCTONAHCKMN KyNTypH, 3allloTo
pasBuBalLMTE Ce MO KOpeHuUTe Ha
pacTeHusiTa rpyaxKoBu (a3o0TuKcu-

paLym) 6akTepum oT poaa
Rhizobium o6oraTtsBat noysata C
asor. [Npon3BoAcTBOTO Ha

opraHnyeH N ot 6060BUTE KYNTYpU
e Han-ronsmara nosida oT TAXHOTO
n3nos3saHe KaTo NMOKPUBHU
KynTypu, a npu pasnaraHe Ha
3aopaHaTa 3a 3€e/IeHO TOpeHe
BeretatMpHa Maca (nmcta  w
cTbbna) ocBoboxaasar
XpaHuUTesHU efleMeHT B
KO/IM4YecTBa, paBHSABalLM ce Ha
TopeHe ¢ 3 t/da obopcku TOp
(Mnasri et al., 2007; Nakhone and
Tabatabai, 2008). Tosa npasu
3e/1eHNAT doacysl 0CO6EHO LIEHEH,
Kato  efleMeHT  OT  Hay4Ho-
ob60CHOBaHM  centboobpalleHns
NPy UHTErpupaHuTe 1 GMONOTNYHM
NPOM3BOACTBA W TEXHONOrMn 3a
CbXpaHsiBaHe Ha  NOYBEHOTO
nnogopoave. B ceetoBeH maulab
ce wu3Bexpgar pegaua OnuTK
CBbp3aHu c OG1ONOrMYHOTO
3emegenue. B nosevyeTo
eKCrnepuMeHTasIHA CXeMU BKJ/THOUYEH
B centboobpalleHme nnm
CaMOCTOATESTHO yyacTtBa 7
3eneHuat goacyn (Venturini et al.,
2005). Hdobusute npwu
OGMOMIOTMYHOTO  OTIexgaHe Ha

ce

Key words: organic farming, green
beans, fertilizing, schemes of growing,
yields

INTRODUCTION

Beans are preferred
predecessor for most agricultural
crops, because in developing plant
roots tuberous (Nitrogen-Fixing)
bacteria of the genus Rhizobium
enrich the soil with nitrogen.

The production of organic N from
the bean crops is the greatest
benefit from their usage as cover
crops and the decay of the
ploughed for green fertilization
vegetative mass (leaves and
stems) they release nutrients in
quantities that are equal to
fertilizing with 3 t/da natural
fertilizer (Mnasri et al., 2007,
Nakhone and Tabatabai, 2008.).
That makes the green beans
particularly valuable as an element
of science-based crop rotations in
integrated and organic production
and technologies for conservation
of soil fertility.

Worldwide they are work out many
experiments connected with the
organic agriculture. The green
beans participate in the most
experimental schemes included in
crop rotation or independently
(Venturini et al., 2005).

The yields in organic farming of
green beans are lower but the
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3eneH chacyn onpegeneHo ca no-
HUCKM, HO  KayecTBOTO  Ha
npovssegeHaTa NPoAyKuMs € Mno-
Bucoko (Abubaker et al., 2007).

Ta3n Kyntypa € MHOro
noaxogswa v 3a oTrnexjaHe B
GUOMOTNYHN  3e/1eHUYYKOBU dhepMu
(Karungi et al. 2006). VIHTepeCcbT
KbM 6GMOMOIMMYHOTO MPOU3BOACTBO
B Hawarta CcTpaHa HenpekbCHaTo
ce yBesn4yaBa. MoBuweHoTOo
TbpCceHe Ha 6uonornyHata
npoaykumsa B EC, kbaeTto nasapbsT
e HeorpaHuyeH (MlopaaHosa, 2003)
Hanarat 1 B Bbbarapms ¢ 6bp3u
Temnose aa ce yBenmuu
NPOM3BOACTBOTO n pasLmpu
aCoOPTUMEHTBLT OT  3€/IeHYYKOBU
KyNnTypw, oTrnexaaHu B
CbOTBETCTBME CbC CTaHgapTute
Ha 61ONOTMYHMA METOA.

Llenta Ha npoy4yBaHeTO €
yCTaHOBsIBAHE  NPOAYKTUBHOCTTA
Ha copToBe 3eneH dacyn npu
oTrnexgaHe B YycC/loBusTa Ha
O6MONOMMYHO 3emenenne B panoHa
Ha Tpakuiickata HU3MHa.

MATEPVANT N METOU

EkcnepumeHTnTEe ce npose-
noxa npes nepmnoga 2011-2013r. B
noneto Ha W3K ,Mapuuya“-
[noBAuB, BbPXY CUMTHO U3MYXEHa
nMBagHoO-KaHeneHa noysa npemu-
Hasna nepuvoga Ha KOHBepcus.
Centbara ce n3BbpPLUM B nepuoja
10.05.-17.06., cnep npeplwectse-
HMK cnaHak (eceHHa ceuntb6a).
CnaHaKkbT CbLO ce oTriexaalle B
CbOTBETCTBME C MNPUHUUNNTE Ha
6MOI0rMYHOTO  NPOU3BOACTBO. B
npoyyBaHeTo Cce BKIUMXa [ABa

quality of the output
(Abubaker et al., 2007).

is higher

This crop is very appropriate for
growing in organic vegetable farms
(Karungi et al. 2006). The interest
towards the organic production in
our country continuously
increases.

Increased demand for organic
production in the EU, where the
market is unlimited (Yordanova,
2003) imposes the extension of the
production and expansion of the
range of vegetable crops grown in
accordance with the standards of
the biological method in Bulgaria
rapidly.

The aim of the research is
determination of the
productiveness of the green beans
varieties in growing of the
conditions of organic agriculture in
the region of Trakiya Lowlands.

MATERIAL AND METHODS

The  field trials  were
conducted in the period 2011-2013
in the field of Vegetable Crops
Research Institute  “Maritza’-
Plovdiv, on highly leached meadow
cinnamon soil after its conversion
period. The sowing was made in
the period 10.05 - 17.06., after
predecessor spinach  (autumn
sowing). The spinach was grown in
accordance with the principals of
the organic production, too. Two
Bulgarian varieties beans were
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6barapckn copta dpacyn - TaHrpa
N HMKoC 1 XMepuagHNA XonaHacku
copt Jlogn, TOpPEHU C TeyHus
6uoTtop EmocaH B Hopma 20 L/da.

M3nntaHm ca 2 cxemu Ha
centba: ¢ wmpmHa 60 n 80 cm Ha
Mexaypeauata v BbTpe-pefioBO
pasctoaHMe 10-11 cm. [lpu
KOHTpONuTE lwmpunHaTa Ha
Mexaypeaneto e 80 cm. OnNUTLT
ce u3sBede B 3 MNOBTOpPeHUs, C
roieMMHa Ha onuTHa napuenka 4
m?>. TopeHeTo ¢ EmocaH n npu
TpuTe copta ce M3BLPLWIN Ha ABa
nbTM — npeau centba B fosa 15
L/da »w nogxpaHBaHe BbB (pasa
MacoB UbgTex B go3a 5 L/da, ¢
nosMBHata BOJAa 4pe3 Karkosa

NHCTanaums.

Mpes Beretaumata ce
n3BbpLUBAxa heHO0rnYHM
HabneHnsA npes [EH.

PacTutesiHo-3alnTHMTEe NPaKTUKK
ce nposexaaxa npodnNakTu4yHO
nnn ¢ nedyebHa uen, ¢ paspeLleHu
3a ynoTtpe6a npu 6GMOAOTMYHOTO
NMPOM3BOACTBO OUOMHCEKTULMAN W
6uodpyHrMunan. Bopbata c
nneeBenHara pacTUTEIHOCT ce
BOZELLE C MexXaHM3npaHn U pbyHM
06paboTkn. beputbute ce M3BbLP-
LBaxa nepnoguyHo B TEXHOMOMY-
Ha  3psanocT Ha  6o6oserTe.
Onpegenu ce ctaHgapTeH aobus
OT 6uonornyHa npoaykumsa — kg/da.

XapakTepucTuka Ha
EmocaH — opraHuyeH asoTeH Top,
ocurypsisa 6anaHcupaHo xpaHeHe

Ha pacTeHusTa npe3  Leus
nepvog Ha Beretauusi; He ce
tbukcupa B TpyAHOYCBOUMMK U

included in the research — Tangra
and Nikos and the hybrid Holland
variety Lodi, fertilized with the
liquid organic fertilizer Emosan in
norms 20L/da.

They were tested two
schemes of sowing: with a width
between the rows 60 and 80 cm
and distance between the rows
10-11 cm. The width between the
rows was 80 cm in the control
trials. The trial was taken in 3
iterations, with a size of the test
parcel 4 m? The three varieties
were fertilized with Emosan two
times — before the sowing in dose
15 L/da and feeding in phase full
blossoming in dose 5 L/da, with
irrigation water by drip system.

During the vegetation period
they were carried out phenological
observations every second day.
Plant protection practices were
taken for prevention or with
curative intent, with bioinsecticides
and biofungicides authorized for
use in organic production. Fighting
weeds was conducted with
mechanized and manual
processes. The harvests were
carried out periodically in the
technological maturity of pods. It
was determined a standard yield of
organic production — kg/da.

Characteristic of Emosan -
biological liquid fertilizer, provides
balanced feeding of the plants
during the whole vegetation period;
it is not fixing in difficult to
asimiliate and not assimiliated
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HeycBOUMM pOopMU; He 3aMbpcsiBa
NnoAnoOYBEHNTE BOAW; HEYTpasn3un-
pa asikaiHuTe no4yBK; Cb3gaBa
yC/ioBMA 3@  pasBUMTMETO  Ha
nosesHata Mukpoduiopa. Cbcras:
o6u, asotr (N) — 5%; opraHuyeH
azor (N) — 5 %; opraHun4yeH
Bbrnepog (C) ¢ 6GuonornyeH
npousxos — 14 %; nportevH — 34
p/p; BnaxHoct — 65 p/p; K — 0,4
p/p; P — 0,06 p/p n gp.; pH —
7,0-10,0(Farpromodena, Tanus).

PE3YNTATU N OBCbXXOAHE

Mo OTHOWeEHNEe Ha cpoKoBeTe
Ha HacTbNBaHe Ha OTAeNHuTe
doeHohasm 1 npes TpuTe rogmHa
Ha onuta Mexagy npoy4yBaHuUTe
COpPTOBE He 6sxa perucTpupaHm
3HauuTenHn pasnuumna  (Tabnvua
1). OT dpeHoornyHa nHgopmayms
ce 3abendassa, 4ye npe3 2011 .
Ha4yano Ha NOoHWKBaHe e perncTpu-
paHo c 2-34HW NO-paHO Mpu copT
Nlogn. ®eHodaza macoB 3aBpb3 €
HabnogaBaHa ¢ 2-3 OHW MO-paHo
CbLo npu copTa Jlogwn. MNpn Hero n
haza TexHosornyHa 3penocTt e
pernctpypaHa no-paHo B cpaBHe-
Hue cbec copT TaHrpa. CopT Hukoc
Mo CKOPOCT Ha eHONOorM4yHo
pa3BuTNE NOYTU Ce U3paBHsABa CbC
copTa TaHrpa.

Hakonko gHu cnep ceutbata
npes 2012 r. nagHa nNpoOnvBEH
ObXa wn ce ob6pasyBa pgebena
noyseHa Kopa, KOeTo 3aTpygHeHu
NMOHWMKBAHETO Ha  pacTeHusaTa.
FapHMpaHoCcTTa Ha onuTa He belle
[OCTaTbyHO [06pa, KOETO HaM0XM
npu coprta Jlogn (Ha 19.05.) vact
OT onuTa ga ce npesacee. 3artoBa

forms, it does not soil the
groundwater, it neutralizes the
alkaline  ground, it creates
conditions for the growth of the
useful microflora. Ingredients: Total
Nitrogen (N) — 5%, Organic
Nitrogen (N) — 5%, Organic Carbon
(C) with biological origin — 14%,
Protein — 34 p/p, Humudity — 65
p/p; K - 0,4 p/p; P — 0,06 p/p and
others; pH - 7,0-10,0
(Farpromodena, Italy).

RESULTS AND DISCUSSION

As to the terms of the
occurrence of the single
phenophases during the three

years of experience were not
registered significant differences
between studied varieties (Table
1). From phenological information
it reveals that in 2011, the
beginning of germination s
registered with 2-3 days earlier in
Lodi. Phenophase mass fruit set
was observed by 2-3 days earlier
also in Lodi. Also the technological
maturity phase is registered earlier
in Lodi compared with variety
Tangra. The speed of Nikos variety
for phenological development is
almost at the same level compared
with the variety Tangra.

Several days after the sowing
in 2012 fell torrential rain and it
formed a thick soil cover, which
hampered the germination of the
plants. The density of the plants in
rows was not good enough and
became necessary (on 19.05.), a
part of the attempt with Lodi to be
resowed again. Therefore,
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Mo OTHOLIEHWEe CpOKOBEeTe Ha
HacTbnBaHe Ha OTAENHUTE
deHopasn ot Tabnuua 1 ce
3abensAsBa, Ye Hal-paHO MacoB
UbTex e perncrtpupaH npu copt
Hukoc. C 3 [AHM MO-KbCHO Tasu
hasza e HacTbnuIa U Npu coprta
TaHrpa. lNpu copt Jlogn cbLOTBET-
HaTa dpa3a e perucTpupaHa Hau-

regarding the terms of starting of
individual phenophases from Table
1 it reveals that the earliest mass
blossoming is registered with Nikos
variety. With three days later this
phase occurred in Tangra variety.
The relevant phase was registered
at the latest due it Lodi variety
because of the additional drilling.

KbCHO, nopagy [AOoMbJiHUTESIHaTa
ceutba.

Mpe3 TpeTaTa rogMHa nopagm During the third year, due to
No-KbCHMA  CPOK Ha  ceuTba | late sowing period the phenological
doeHonornyHnTe dhasu ca | phases were recorded later in
perucTpupaHu No-KbCHO B | comparison with previous years. It
cpaBHeHMe C npepwecTtBawmTe | is noteworthy that the technological

rognHun. paBu BreyatneHne, 4e
TEXHOJI0rMYHa 3PANOCT € HaCTbNK-
na Haii-paHo npu copt Hukoc, a 2
OHW NO-KbCHO M npwu copT Jlogwm.
Mpn copTta TaHrpa HapacTBaHETO
Ha 6060BeTe NpoTnya no-6aBHO U
Tasn @Qasza npes 2013 1. e
oTyeTeHa C 3 [HM MNO-KbCHO B
CpaBHeHWe C ApyruTe cOpToBe.

Tabnuuya 1. PeHONOrMYHN HabAEHUSA

maturity occurs earlier in Nikos
variety and two days later in Lodi
variety. In the Tangra variety the
growth of pods proceeds more
slowly and this phase in 2013 was
reported 3 days later compared
with the other varieties.

npw 3eneH acyn

Table 1. Phenological observations in green beans

[ata Ha HacTbnBaHe Ha (peHohasuTe

Date of advent of phenophases

Ceutba:
Sowing: Nogmn TaHrpa Hwukoc
Lodi Tangra Nikos

10.05.2011
06.05. 2012 2011 2012 2013 2011 2012 2013 2011 2012 2013
17.06. 2013
Hauano HanoHnkBaKe g 0o 1405 2106 2005 13.05 20.06 2205 1405 20.06
Starting of germination
Macogo noHmkBane  ,, o5 9505 2306 24.05 16.05 22.06 30.05 1605 22.06
Mass germination
MacoB LbgTex
Mass blossoming 06.06 17.06 30.07 04.06 12.06 28.07 08.06 09.06 28.07
Macos 3aBp®3 27.06 24.06 07.08 29.06 19.06. 06.08 30.06 16.06 04.08
Mass knitting
Texumuecka spenoct 14 o7 0407 1908 13.07 1807 21.08 1207 0207 18.08

Technical ripeness
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MpocnepasBariku NHopma-
unATa  3a  nonyyeHute  Oo6uswu
(Tabnuua 2) ce 3abensi3Ba, 4ye C
Hali-HUCBbK cpefeH nobus e copT
Hukoc. lNNpu KOHTPONHUA BapuaHT,
KOMTO CbLO € 6GMOMOrMYHO MPoun3-
BOACTBO cpegHaTta CTOMHOCT Ha
poouwBa e epBa 253,3 kg/da. B
pe3yntar Ha TopeHeTo ¢ EmocaH
[obmBbT OT copT Hwukoc ce
nosuwasa cbC 166,7%.

Following the information for
the received yields (Table 2) it is
noticed that the lowest average
yield is for Nikos variety. In control
trial which is organic production
too, the average value of the yield
is only 253.3kg/da. As a result of
the fertilization with Emosan the
yield of Nikos variety rose by
166.7%.

Tabnuua 2. CpeaeH gobus ot 3enieH ghacyn (2011-2013)
Table 2. Average Yield of Green Beans (2011-2013)

CraHpgapTteH fo6uB [lokasaHoCT

OTHocuTeneH nobus %

BapuaHT . CNpsIMO KOHTpoarta
Ne Variant Standard yield Pr.""e_'f‘ Rela!?ive yield 0/l(?towards
kg/da Reliability .
the control trial
Coprt Jlogun / Lodi Variety
1. HeTtopeHo (KoHTpONa) 469,1 100
Not Fertilized (control trial)
2. EmocaH — 80 cm 1705,3 +++ 363,5
Emosan — 80 cm
3. EmocaH - 60 cm 2057,4 +++ 438,6
Emosan — 60 cm
GD sy 371,54
GD 14 616,21
GD g19 1152,37
Coprt TaHrpa / Tangra Variety
1. HetopeHo (KoHTpoNa) 336,8 100
Not Fertilized (control trial)
2. EmocaH — 80 cm 1197,6 + 327,1
Emosan — 80 cm
3. EmocaH - 60 cm 1548,5 ++ 459,8
Emosan — 60 cm
GD sy 556,45
GD 14 922,87
GD g19% 1725,88
CopTt Hukoc / Nikos Variety
1. HeTtopeHo (KOHTpONa) 253,3 100
Not Fertilized (control trial)
2. EmocaH — 80 cm 675,5 ++ 266,7
Emosan — 80 cm
3. EmocaH - 60 cm 893,5 +++ 352,7
Emosan — 60 cm
GD sy 153,88
GD 14 255,21
GD g19% 477,26
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3HaunTenHo no-BUCOK cpeneH
[o6uB 6e3 TOpeHe e nosiydyeH oT
KOHTPO/IHUA BapuaHT npu copTa
TaHrpa. Pasnukata e 83,5 kg/da.
Ho Haili-ronAdma e cboTBeTHarta
pasnuka npu copt Jflogn — 215,8
kg/da.

Pesyntatute nokassar, u4e
cnep TopeHe ¢ EMocaH 1 npu Tpute
copta cpefHuTe [n06MBM CNpAMO
KOHTpO/IMTE ce nosuLiasaTt oT 166,7
[0 263,5%.

Mpn cpaBHABaHe NPOAYKTUB-
HUTE Bb3MOXHOCTW Ha n3CcrieABaHu-
Te CcopToBe ce BuxAaa, 4e copT
Nlogn e ¢ Hal-BUCOKM CcpefHu
[o6vBY, HesaBMCMMO OT cxemara
Ha 3acaxjaHe. [NpaBu Bneuatsie-
HMe, 4ye no-gobpun pesyntatn ce
nonyyasaT npu OTrNexgaHe Ha
pacTeHusATa nNpu no-masika WnupuHa
Ha mexpypegueto (60 cm). Taswu
TeHAeHUMss e XapakTepHa U 3a
TpuTe copta. lonyyeHuTe cpefHu

61OMOrNYHN [o6usu cnepg
n3nonseBaHeto Ha EmocaH, B
3aBMCMMOCT OT lUMpMHaTa Ha

MexaypeaueTto ca B AnanasoHa oT
1705,3 po 2057,4 kg/da 3a copTta
Nopwn. Mpn copT TaHrpa
CTOMHOCTUTE Cca 3Ha4uTesIHO no-
HUCKM u Bapupatr oT 1197,6 po
1548,5 kg/da. CopT Hukoc e ¢ Haii-
HUCKA  MPOAYKTUMBHOCT,  CMpPsAMO
Apyrute ABa copTa KOeTo Mnokassa,
ye He e noaxopsul 3a 6MOI0rnyYHO
npoun3BoACTBO.

[obuBute OT 3eneHus cacyn
OT M3NWTBaHWTE COPTOBE ca Hal-
BMCOKW NPV BapuaHTuUTe C No-Masika
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Significantly higher average
yield without fertilization was
received from the control trial in
Tangra variety. The difference is
83.5kg/da. However the biggest
difference is in Lodi variety - 215.8
kg/da.

The results show that the
average Yyields towards the control
trials are increased from 166.7 till
263.5% after fertilization with
Emosan for the three of the
varieties.

Comparing the  efficient
abilities of the studied varieties it is
seen that Lodi variety has the
highest average yields,
irrespective of the pattern of
planting. It makes an impression
that better results are received in
growing of plants with smaller
width between the rows (60cm).
This trend is typical for all three
varieties. The received average
organic yields after the usage of
Emosan according to the width
between the rows is in the range
from 1705.3 to 2057.4 kg/da for
Lodi variety. For Tangra variety the
values are significantly lower and
vary from 1197.6 to 1548.5 kg/da.
Nikos variety has the lowest
productivity in comparison with the
other two varieties which shows
that it is not appropriate for organic
production.

The green beans from the
studied varieties are at high yields
for the variants with smaller width



lWwMprvHa Ha MexaypeauaTa. [lo-
ronamara wupuHa (80 cm) Ha
mMexaypeguata obaue e
noaxogsawa 3a  6uMonornyHuTe
depmn nopagn paxkra, ye npu Hes
€ Bb3MOXHO M3MOM3BAHETO Ha
MasiorabapuTHa TexHuKa 3a
obpaboTka Ha nocesBuTe cCpeLly
nnesenu.

MonyyeHnte  pasnuuma B
fobusute oT 6uosiornyHa
NPOAYKUMSA  Mexay  BapuaHTuTe
Ab/Kaly ce  Ha  pasnuuyHarta

XpaHuTesiHa nnow, onpegesneHa ot
lWMpuHaTa Ha mexaypeauara npwu
copt  Jlogn n TaHrpa ca
cTaTUCTUyeckn HepokasaHu. [pu
copT Hwukoc ob6aye nosyyeHaTa
pas/ninka e [A0CTOBEpHa Ha HUBO
5%.

B 3aknouyeHne we nocoyunm,
ye Mpu HawuTe wu3crnenBaHua 3a
6MOIOTMYHOTO  NPOU3BOACTBO  Ha
3esleH dpacyn c no-rossgma cuia Ha
B/IMAHNE BbPXY PaBHULLETO Ha
[obusa e copTuT (Tabnmua 3).

between the rows. The larger width
(80 cm) between the rows,
however, is suitable for organic
farms due to the fact that it is
possible to wuse small size
processing technique of crops
against weeds.

The obtained differences in
the yields of biological production
between the variants due to
different food area defined by the
width between the rows in the
varieties Lodi and Tangra are
statistically unproved. In Nikos
variety however the resulting
difference is reliable at the level of
5%.

In conclusion we will specify
that in our studies for biological
production of green been with
greater force of impact on the rate
of yield is the variety (Table 3).

Tabnuua 3. iameHeHne Ha Ao6uBa oT 3eseH dhacy/ nof B/UsSIHME Ha CXemaTta Ha

oTr/exaaHe N TOpPeHeTo

Table 3. Variation of the green beans yields under the influence of the scheme of

growing and fertilization

dakTopu SS df MS F P-value F crit
Coprt 3615460 2 1807730 38,413 % 78,22 3,885
Variety
Cxema 424151,2 1 424151,2 9,013 *9,18 4,747
Scheme
AxB 17827,72 2 8913,861 0,189 0,39 3,885
CnyvaiiHo  564719,4 12 47059,95 12,22
Casual
o6uwo 4622159 17
Total

222



n3BOAU

YctaHoBN Cce, 4Ye BBbPXY
cpefHvTe Jo6UBK OT 3e/1eH thacyn
npu  GUMONOIMMYHO  OTIIexpaHe
peluaBaLlo BNsiHWE oKasBa
N360pbT Ha noaxoAsuw, copT, a
epeKkTbT OT U3NUTBAHUTE CXEeMMU
Ha ceutba ornpegeneHo e no-
cnabo u3paseH. lMonyyeHuTe paH-
HW ca CTaTUCTUYECKN foKa3aHW.

C Hai-Bucoka npoAyKTUBHOCT
N Npn ABETe CXeMU Ha oTrniexpaHe
e copTt Jlogn. TNpu 6GUONOTMYHO
oTrnexpaHe cpegHute gobmsu ot
3eneH acyn npu Hero ca oOT
1705,3 po 2057,4 kg/da. Toii e
noaxoAsiy 3a 6Monpon3BoACcTBO U
ce npenopbyBa 3a OTINexgaHe B
6uosiornyHNTE hepmu.

Copt TaHrpa e CbC
CpaBHUTENIHO NO-HMCKA NPOAYKTMB-
HOCT, HO CBbLO MOXe pJa ce
n3nons3eBa 3a nosiyyaBaHe Ha
6uonornyHa Npoaykums, a copTbT
Hukoc He e noaxopgdw, 3a ToBa
Npon3BOACTBO.

CONCLUSIONS

It was found that on average
yields of green beans in organic
farming, a decisive influence has
the choice of an appropriate
variety, and the effect of the tested
schemes of sowing is definitely
less pronounced. The results are
statistically proven.

With the highest productivity
in both schemes of growing is
variety Lodi. In organic cultivation,
the average vyields of green beans
in Lodi are from 1705,3 to 2057,4
kg/da. It is suitable for organic
production and it is also
recommended for growing in
organic farms.

Variety Tangra has relatively
a lower productivity, but it also can
be used for the preparation of
organic products, however, the
variety Nikos is not suitable for
such production.
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