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PE3IOME

EOvH OT Hali-BaXHWUTE efleMeHTH
Ha MOOEPHOTO CesICKO CTOMAaHCTBO € Ha-
ManisiBaHe Ha OTpuUaTeNHOTO Bb3Ael-
CTBMETO BbPXY OKOJIHaTa cpefa, nocpen-
CTBOM WHTErprvpaHe Ha HOBW MPaKkTUKW B
oTrnexaaHe u 3alurta Ha KynTypuTe.

B onutHoTo none Ha WN3C
,00pa3uoB uncank’ - Pyce e u3BefgeH
TpurogueH onuTt ¢ Noacku dacyn copt
Ne 1028, 6uoaktmBatopa Euroradix un
6unoctumynaropa Amminostim bio. Onu-
TbT € 3a710XKeH No 670koBMA MeTofd B 4
NMOBTOPEHUS, C rofIeMVHa Ha pekosiTHaTa
napuena 10m?, kaTo BK/OuBa 5 BapunaHTa
npy CcamoCTOATENIHO U KOMOBGUHMpPAHO
npunoXxeHne Ha 6uonpenapaTuTe.

Llenta Ha u3cnegsaHeTo e fa ce
npoyun BAUSHUETO Ha 6uoakTMBaTopa
Euroradix n 6uoctumynaropa Amminostim
bio npn camocTosiITENHO N KOMOGUHUPAHO
npunoXxeHne BbpPXy A06MBa N HAKOU TEXHO-
NOrMYHN NoKasaTenn Npu Noscku cacyn.

Bcuukn nsnuTBaHM BapuaHTu npe-
BMLIABaT KOHTpoONarta, KaTo Hail-BUCOKUTE
[Oo6MBM ca OTYEeTEeHM Mpu BapuaHTa Ha
KOMOWHMpaHO npunoxeHne Ha Euroradix +
OBYKpaTHO BHacsiHe Ha Amminostim bio

SUMMARY

One of the most important elements
of the modern agriculture is to reduce the
negative  environmental impact via
integration of new practices in growing
and protection of crops.

A three-year field experiment was
conducted at the experimental field of
IASS "Obraztsov chiflik" - Rousse, with Ne
1028 field beans variety, Euroradix -
bioactivator and Amminostim bio -
biopromoter. The experiment was started
after the block method in four replications,
the size of the harvesting plot being 10m?,
including five variants of individual and
combined application of the bioproducts.

The objective of the study was the
influence of Euroradix bioactivator and
Amminostim bio biopromoter to be tested,
in individual and combined application on
yield and some technological parameters
of field beans.

All studied variants exceeded the
control, as the highest yield was registered
in the variant of combined application of
Euroradix + double of Amminostim bio
during the three-year period of study.
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npes TpuTe ro4uHU Ha U3NUTBaHETO. Tex-
HOMOTMYHUTE KayecTBa He ce MoB/usABar
OT NPWIOXEHNETO Ha bruonpenapartute, a
M0-CKOPO 3aBUCAT OT METEOPOsIOTNYHUTE
YC/I0BYA Ha roguHaTta u ca B rpaHuuure
Ha reHeTMyHUTE 3a/10K6U Ha copTa.

KntouoBu AYyMW: Euroradix,
Amminostim bio, nonckn dacyn, copt
Ne1028

yBO/[,

Mpe3 nocnegHuTe rogvHU  BCe
noBeye HapacTBa MWHTEpecbT Ha nasapa
KbM €KOMOrMYHO YUCTW MPOAYKTU C BUCOKO
XpaHUTENHO W OMONOrMYHO KauecTBo. OT
[pyra cTpaHa ce nNocTaBsi yC/10BUE KbM MpPo-
u3BOAUTENNTE 3a BHeApsiBaHe Ha gobpaTa
3emMefesicka NpakTuka, 0Co6eHO Npy Npemu-
HaBaHeTo OT MHTErpupaHo KbM GMOMOrMYHO
nponssoactBo (Dochev and Atanasov,
2013). ToBa 3acunBa TbpPCEHETO Ha Bb3-
MOXHOCTU 3a ONTUMM3NPAHE Ha XpaHUTes-
HUSA BasiaHC Ha pacTeHusATa 4ype3 OGmoakTu-
BaTOpW.

B nutepatyparta e pgoknagsaHo, 4ye
OGr0aKTBaTOPUTE OKa3BaT B/AMSIHUE BbPXY
cnegHuTe MeTabonuTHW MNpoLLecn: XOopmo-
HasiHaTa hyHKUMS ¢ edDEKT Ha yaob/hKaBaHe
Ha kneTknTe U nogobpsiBaHe Ha cMmykaTen-
HaTa cnoco6HOCT Ha kopeHuTe (Scoccianti
and Maini, 1981); no-go6bp TpaHCNopT u
acuMmuiaums Ha oNvroenemeHTuTe
(Stoyanov and Kudrev, 1981); xpaHeHeTO
Ha pacTeHuaTa ¢ hopMMpaHe Ha MpPOTEUHY,
ammam 1 3axapu (Maini, 1983). OcBeH ToBa
UMaT BaXXHO BMSHUE BbPXY AelCTBMETO Ha
GyHruumaute (Maas, 1983) n xepbuuyngute
(Meriggi et al., 1992, Rapparini et al., 2003)
u3passieallo ce B oNTUMM3NpaHe (Hamans-
BaHe) Ha 031Te Ha NPUIoXKeHMe.

[o HacToAwma mMomeHT 6uonpena-
patute Euroradix n Amminostim bio ca
U3NUTBAHW B  JI030BU  BKOpPEHUNULLA
(Lavezzaro et al., 2014.) u npun 3axapHo
uBeko (Campagna and Brignoli, 2005).

dacynbT € MHOro LeHHa, BUCOKO-
6enTbyHa xpaHa. BentbkbT My No xpa-
HUTEsTHa CTOMHOCT ce Aobnmxasa 40 To3u
Ha MecoTo, pubata u [pYrv XXMBOTUHCKU
npoayktn. CbAbpxa NovTu BCUYKWU Hesa-
MEHUMMW O-aMWUHOKUCENUHN. MHOro6poii-

Technological parameters were not
influenced by the application of the
bioproducts, but rather depended on the
meteorological conditions of the year and
were within the limits of the genetic
determination of the variety.

Key words: Euroradix,
Amminostim bio, field beans, variety Ne
1028

INTRODUCTION

In recent years the market interest
in environmentally friendly products with
high nutritional and biological quality has
been increasing. On the other hand it is
required for the producers to apply good
agricultural practices, particularly in the
transition from integrated to organic
production (Dochev and Atanasov, 2013).
This increases the demand for
opportunities to optimize the nutritional
balance of plants by bioactivators.

It was reported in the literature that
bioactivators influenced on the following
metabolic processes: hormonal function
with the effect of extending the cells and
improvement of the suction root capacity
(Scoccianti  and Maini, 1981); better
transport and assimilation of oligoelements
(Stoyanov and Kudrev, 1981); feeding the
plants with formation of proteins, amides
and sugars (Maini, 1983). Also they had
an important influence on the action of
fungicides (Maas, 1983), and herbicides
(Meriggi et al.,, 1992, Rapparini et al.,
2003) expressed in optimizing (reducing)
of the doses of application.

Up to now Euroradix and
Amminostim bio bioproducts have been
tested in nursery for grapevine (Lavezzaro

et al, 2014) and in sugar beet
(Campagna and Brignoli, 2005).
Beans are very valuable, high

protein food. The protein in its nutritional
value is close to that of meat, fish and
other animal products. It contains almost
all essential a-amino acids. Numerous
tests, made in the country showed that
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HW ONWUTK Yy Hac nokasear, ye dhacynbT e
OT/INYEH MNpPefLUecTBeHNK 3a BCUYKK
KYy/ITYpU — KaTto OKOMHa Ky/nTypa crnomara
3a paspoxkBaHe M oYMcCTBaHe Ha noysara
OT NJIEBE/IN, C PaHHOTO CU npubupaHe
JaBa Bb3MOXHOCT 3a HaBpeMeHHa W
KauecTBeHa MNOAroTOBKAa Ha noysaTta,
oboraTtaBa nouyBaTa C asoT U MOABWXEH
hocgpop. (Koinov, 1973).

[O6UBBT U TEXHONOTNYHUTE Kayec-
TBa Ha hacyneBuTe cemeHa ce BAUSAT OT
HacneacTBeHuTe 3an10x6u Ha copTa u oT
ycnoBuATa Ha OTrnexgaHe — MOoYBEeHMU,
KNnumaTu4Hm n arpotexHmynn (Koinov and
Radkov, 1981). B Ta3u Bpb3Ka, 1Mncea
efnHoMuCIVE cpej, OTAeNHUTE u3cneno-
BaTesiM Mo OTHOLUEHUE Ha MPUIOXEHNETO
Ha MUHepasiHu TopoBe npu acyna.

C ToBa u3cnegsaHe cu nocrassiMe
3a Uen npoyyBaHe Ha B/MSAHMETO Ha
6uoaktueatopa Euroradix u 6uoCTUMY-
nartopa Amminostim bio npu camocTosi-
TEIHO W KOMOVHMpPAHO MpUIoXKEeHWE
BbpPXYy [006MBA W HAKOW TEXHOSIOTNYHU
nokasarenu npwv noJsickun cacyrn.

MATEPWNAN N METO4WA

MpoyyBaHETO € M3BBLPLUEHO npe3
nepuoga 2013-2015 r. B 4eMOHCTpaLOoH-
HO nosie Ha N3C ,06pa3uoB undnuk’ -
Pyce, 3acaTo ¢ thacyn copT Nel028 cnep,
npejLwecTtseHnk osec. OnNUTLT €  3ano-
XKEH No 6/10KOBUS METOZ, B 4 NOBTOPEHNS,
C ronemMuMHa Ha pekosiTHaTa napuena
10m?, KaTo BK/IIOYBA CNEAHUTE BApPUAHTY:
1. KoHTpona (HeTpeTupaHa); 2. Euroradix;
3. Amminostim bio; 4. Euroradix +
Amminostim bio; 5. Euroradix + gBykpaTHO
npunoxexHme Amminostim bio.

MoYBEHMAT TUM, Ha KOWTO € 3a/10XKeH
onuTa, € CU/THO U3NYXKEH YEPHO3eM C 6eIHO
cbabpXaHne Ha xymyc — 1,75%, cnab6o
3anaceH ¢ muHepaneH N (19,75 mg/1000
g nouysa) n noasmkeH P,Os (5,31 mg/100
g noyBa) un Aobpe 3anaceH ¢ K,O (22,75
mg/100 g noysa). lNMouyBeHaTa peakums e
cpegHo kucena pH — 5,2, MexaHU4HMAT
CbCTaB Ha fnoysBaTta e TeXKO NecbKINBO-
rnuHecT (Vatralov, 1965; Nenova et al.,
2011).

beans is an excellent predecessor for all
crops - as root crop provides loosening
and cleansing the soil of weeds, the early
harvesting of the crop gives the
opportunity for timely and quality pre-
planting treatment of soil, enriching the
soil with nitrogen and rolling phosphorus.
(Koinov, 1973).

Yield and technological qualities of
bean seed are influenced by the heritable
traits of the variety and growing conditions —
soil, climatic and agrotechnical (Koinov
and Radkov, 1981). In this regard,
consensus is missing among individual
researchers regarding the use of fertilizers
in beans.

The objective of that study was the
influence of Euroradix bioactivator and
Amminostim bio biostimulant to be tested
in individual and combined application on
yield and some technological traits in field
beans.

MATERIAL AND METHODS

The study was conducted during
the period 2013-2015 in the
demonstration field of IASS “Obraztsov
Chiflik”, Rousse, where Ne 1028 bean
variety was planted after oats
predecessor. The experiment was started
after the block method in 4 replications,
the size of the harvesting plot being
10m2, including: 1. Control (untreated); 2.
Euroradix; 3. Amminostim bio; 4. Euroradix
+ Amminostim bio; 5. Euroradix + double
application of Amminostim bio.

The soil type, where the experiment
took place was strongly leached
chernozem with low humus content —
1,75%, slightly stocked with mineral N
(19,75 mg/1000 g of soil) and rolling
P205 (5,31 mg/100 g of soil) well stocked
with K,O (22,75 mg/100 g soil). The soll
reaction was moderately acid, pH — 5,2.
The mechanical structure of the soil was
heavy sandy clay (Vatralov, 1965; Nenova
etal., 2011).
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Ceuntbata Ha (hacyna e usBbplueHa
B ONTUMasIHUA TEXHOSIOTUYEH CPOK 3a
palioHa. BcuYkM arpoTexXHUYeckn Mepo-
NPUATUA B ONUTa ca U3BBLPLLEHU Cbrac-
HO ,, TexHonorns 3a oTrnexaaHe Ha nosc-
kn d¢acyn” (Nemova et al.,, 2003), c
U3K/K0-YEeHWe Ha 4acTTa 3a MUHepasiHO
TOpEeHe, KakBOTO He e npunaraHo.

[JaHHuTe 3a MeTeoponornyHuTe
YyC/I0BUS MO BPEMe Ha MpoyyBaHeTo ca
noslydeHn OT aBToMaTu3upaHara MeTeo-
ponornyHa ctaHumsa Ha W3C ,0O6pa3suoB
unchnnk” - Pyce.

3a oueHka Ha 3acyw/siMBocTTa no
BpemMe Ha Beretauusita Ha dacyna e
M3nos3BaH rpaguuHma meTog Ha Walter
(1966). Mpu TO3M MeTod BbLPXY edHa
CKasla ce Hasarart BaJiexute n yaBoeHaTa
CTOMHOCT Ha TemnepaTtypaTta Ha Bb3gyxa.
3a nepvoan Ha 3acyLuMBOCT ce npuemart
nepvoanTe, Npes KOUTo KpreaTa Ha Base-
XUTe naga nop KpueaTta Ha Temnepary-
pata. MNof BHUMaHWe ce B3eMart nepuoau-
Te, KouTo ca no-gbarm ot 10 gHn. B
HacToAWLOTO wu3cnejBaHe MeTo4bT e
MogudmumpaH 3a usdncneHns no gecet-
OHeBKu.

Euroradix e npaxoobpa3eH 6uoak-
TMBaTOp OT €eCTeCTBEeH Mpou3xof, CbC
cvabpxaHue Ha N 4,1%. lMNMpepcrasngasa
KOMMNOCT OT pacTuTesIHu MaTepuanu, KoUTo
CbAbpPXaT €CTECTBEHWN €H3UMHU KOMMOHEH-
™ (uenynasa, xemwuuenynasu, anda-
amunasn, 6eTa-amunasu, neHTOCaHasw,
rNIoKo-amunasu, npoTteasu, goocgopmnasm m
ap.), nonesHa mukpocpnopa (Glomus spp.,
Gigaspora, Rhizopogon, Trichoderma
spp., Bacillus spp.) u onuronentuam
(Npeam3BuKBaLLM pacTexa Ha MUKPOOM OT
€CTeCTBEH Npou3xopd), Bbraexuapatu u
MuHepanu. MpunoxeH e B gosa 100 g/da,
BHECEH CbC ceutbara.

Amminostim bio e TeueH 6uocTu-
mMynatop cbabpxatl N 6% n 38% amuHo-
KNCeNUHN (aprvHuH, rnyTaMmuHoBa Kuce-
NNHA, anaHuH, N30NeBLUNH, XUCTaauH, de-
HUNManaHWH, acnapTaHoBa KUCeNnHa, Tpeo-
HWH, METUOHWH, CEPUH, LNCTENH+LINCTUH,
TpuntoaH, Ba/IMH, JIN3UH, TUPO3WH,
aMmmMHomacneHa kucesnuHa). Cbabpxa

The sowing of beans was carried
out in optimal technological period for the
region. All agrotechnical activities in the
test were made according to "Technology
for growing of field beans" (Nemova et al.,
2003), with the exception of mineral
fertilization, that was not applied.

Data about the meteorological
conditions during the study was registered
in the automated meteorological station of
IASS “Obraztsov Chiflik” - Ruse.

The graphical method of Walter
(1966) was used for the assessment of
droughtness during the vegetation period
of beans. In that method, on one and the
same scale the precipitation and double
value of the air temperature were placed.
The periods where the curve of
precipitation fell under the curve of
temperature were accepted as periods of
droughtness. Periods taken into account
were those that were longer than 10 days.
In the study, the method has been
modified for the calculations by ten-day
periods.

Euroradix is a powdered
bioactivator of natural origin, with a
content of N of 4,1%. It is compost from
plant materials which contains natural

enzymatic components (cellulase,
hemicellulases, alpha-amylases, beta-
amylases, pentosanases, gluco-
amylases, proteases, phosphorylases,
etc.), useful microflora (Glomus spp.,
Gigaspora, Rhizopogon, Trichoderma

spp., Bacillus spp.) and oligo-peptides
(causing growth of microbes of natural
origin), carbohydrates and minerals. It
was applied at the time of sowing at a
dose of 100 g / da.

Amminostim bio is a liquid bio-

stimulator, containing 6% N and 38%
amino acids (arginine, glutamic acid,
alanine, isoleucine, histidine,

phenylalanine, aspartic acid, threonine,
methionine, serine, cysteine + cystine,
tryptophan, valine, lysine, tyrosine,
aminobutyric acid ). It contains nutritional
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XPaHUTESTHN U eH3UMHW (DAaKTOPW B aKTUB-
Ha d)opma, KakTo M 6umocTumynaTopu B
€CTeCTBEHO CbCTosHME. TIpUIoXeH e B
posa 250 ml/da BbB BapuaHT Neob
efHoKpaTHO, a BbB BapuaHT N6
[OBYKPATHO — MbPBO TPETMpaHe B Ha4vano
Ha ubgTex, BTOpo — 20 AHU NO-KbCHO.

Copt Nel028 e or TuMna enbp
MoslynsioCbK, C HUCBK pasCTnaH XxpacT u
Mo-HUCKO pasnosioxeHn 6060Be, KOETO ro
npaBy Henoaxogsdu, 3a MexaHW3upaHo
npuéupaHe. o BeretauuoHeH nepuos
COpTLT € KbCeH. Mopagn pobpute cu
nasapHu kayecTea, OT/IMYEH BKYC 1 fobpa
NPOAYKTUBHOCT € 6un Hali-pasnpocTpa-
HEH B cCTpaHata B MPOAbL/IKEHME Ha
rnoseuve OT [iBe AECETUIETUS.

BapumocTTa Ha cemeHarta B MUHY-
TW e onpefgeneHa no metoga Ha Popov
(1957) c¢ anapata 3a BapumocT [1P-1
BbpXy npoba ot 60g, KoepuUMEeHTBLT Ha
BOZOMNOI/IbliaHe — TEr/IOBHO — u4pes3
HakucBaHe Ha 1000 cemeHa 3a 24 h BbLB
BOJa Mpwv cTaliHa TemnepaTypa, NPOLEeHTbT
Ha cemeHHaTa o06BuBKa no Tretyakova wu
Ustinova (1937), BkycoBuTe kayecTBa MO
wecTobasiHaTa ckana upes gerycrauysi.

PE3SYNTATU N OBCBbXOAHE

OT cpaBHEHMETO Ha MeTeoposio-
TMYHMUTE YCNOBUSA nNpe3 roAvHUTE Ha
u3cneflBaHeTo € Te3n 3a MHororofuLieH
nepvos ce BMxAa, 4Ye CblecTByBar
KonebaHus, KakTo 3a cpefjHO MeceyHuTe
TeMmnepaTypu, Taka U No OTHOLLEeHWe Ha
BnaroobesneyeHoctra (durypa 1). Mpes
2013r. MmMa Hai-6naronpusATHO Ccb4eTa-
HWe Ha Temneparypa v Banexu, ocobeHo
npes KpuTu4HUTE Meceum 3a pacyna —
OHN 1 N (UbPTEX M Ha/MBaHe Ha
6060BeTE OT AONHUTE eTaxu). BTopata
roguHa OT W3MNUTBAHETO € CUMHO KOH-
TpacTHa OTHOCHO nepuoga centba-noHuK-
BaHe. Cb3ganute ce YycnoBusa npes
nepuoga anpwui-mai JONpuMHAcAT 3a Mo-
6aBHOTO M HepaBHOMEPHO MOHWKBAHE Ha
cemeHarta. B nocnepgHute aBa AHU Ha M.
Maii MHTEH3MBHUAT AbXa oT 109 mm
NpUAPYXeH cbe cnaba rpagyllka cTpecu-
pa Beuye pasBUTUTE pacTeHua u aoBefje

and enzymatic factors in active forms, as
well as biostimulants in natural state. It was
applied at a dose of 250ml/da in variant Ne5
once, and in variant Ne6 twice — first
treatment in the begging of flowering, the
second one — 20 days later.

Nel1028 variety is of large and
semiflat type, with low spread bush and

lower-lying pods, which makes it
unsuitable for mechanized harvesting.
Regarding the vegetation period, the

variety is late. Due to its good market
qualities, excellent taste and good
productivity the variety was the most
grown in the country for more than twenty
years.

Boiling time of the seed in minutes
was measured after the method of Popov
(1957) using the apparatus for boiling PR-
1 on a sample of 60g, the coefficient of
water absorption — by weight — via
soaking of 1000 seeds for 24 h in water at
room temperature, the percentage of seed
cover by Tretyakova and Ustinova (1937),
taste qualities according to six-point scale
by degustation.

RESULTS AND DISCUSSION

Comparising the meteorological
conditions during the years of study and
those during a multiannual period, it could
be seen that there were variations as of
the average monthly temperatures, so
and in terms of the moisture providing
(Figure 1). In 2013 the most favorable
combination of  temperature and
precipitation was observed, especially
during the critical months for beans - June
and July (flowering and filling the pods
from the lower floors). The second year of
study was highly contrast to the period of
sowing-emerging.

The conditions in April-May contributed to
a slower and ununiform emerging. In the
last two days of May intense rain of 109
mm, accompanied with hail, stressed the
plants, already developed, and led to
thinning the crop. In the other months of
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[0 paspexgaHe Ha nocesa. [pe3 ocTaHa-
NMTe Meceum Ha Beretauusita ycnosusita
ca 6naronpuaTHM 3a HOPMAaIHOTO pas3Bu-
Tve Ha pacyna v copmmupaHe Ha A06bp
[o6uB. BeretaunmoHHus nepuog Ha 2015r.
Ce 0TKposiBa kaTo Hali-CyX, C Hal-HUCkuTe
CTOMHOCTM Ha KOJIMYecTBaTa Ha Baslexure,
KaTo BCWUYKM Meceuu ca nof Hopmata npw
Temnepartypv Hag HopmaTta (Purypa 2).
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vegetation, conditions were favorable for
the normal development of beans and
good yield formation.

The vegetation period of 2015 stood out
as the most dry, with the lowest value of
precipitation, as in every month it was

below the norm, at temperatures above
the norm (Figure 2).
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Fig. 1 Climatic characteristics, 2013-2015
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Fig. 2 Periods of droughtness, 2013-2015

Mpv  NpoBefeHOTO  M3cneaBaHe
pobusute (Tabnuua 1) Ha nonckus dacyn
BapupaT oT 87 po 156 kg/da npes3 pas-
NVYHUTE TOAMHW W NpU  pasIMyHnTE
U3NUTBaHW BapuaHTW. Haii-BMCOKU cpeaHu
pobven — 130,6 kg/da (ot 107 po 156
kg/da) — ca otyeTteHn npe3 2013r., korato
MEeTeoposIornyHUTE YCNoBKSA ca Hail-6naro-
NPUSITHW 3a pa3BUTMETO Ha KynTypaTta. Mo-
HUCKN cpefHn pobmsm — 113 kg/da (o1 93
00137 kg/da) — ca otyeTeHn npe3 2014 r. n
Hali-Huckn — 107,6 kg/da (ot 87 pmo 128
kg/da) npe3 Haii-HebGnaronpusaTHaTa B
MEeTeOopOosIorMyHOo OTHOoLeHne 2015 .

In that study the yield of field beans
(Table 1) varied from 87 to 156 kg/da in
years and in various variants. The highest
average yield — 130,6 kg/da (from 107 to
156 kg/da) was reported in 2013, when
the meteorological conditions were the
most favorable for the development of
crop.

Lower average yield — 113 kg/da (from 93
to137 kg/da) was reported in 2014 and
the lowest — 107,6 kg/da (from 87 to 128
kg/da) in 2015, the most meteorologically
unfavorable

350




Bcuukn  m3nuTBaHM  BapuaHTu
npesuwasart Ao6uBa OT KOHTpos1aTa KaTto
abCoMTHM CTOMHOCTM W npe3 Tpute
roguMHy Ha wusnutBaHe. Pasnukara B
JobuBa mexgay KOHTposaTa M BapuaHTa
CbC CaMOCTOAATE/NIHO MNPWIOXKEHME Ha
Euroradix e pokasaHa npu P=5% npe3
nbpBarta rogvHa Ha U3nuUTBaHeTo, a npes
ocTaHa/MTe [Be roAvHU He e JoKa3aHa.

CamoCTOATEeNIHOTO NPUSIoXKEHME Ha
Amminostim bio n npe3 Tpute rogmMHu Ha
u3nuTBaHe BOAM [0 MOBMLIABaHE Ha
[06MBa, KaTo pasfvkara C KoHTponarta e
MHOro go6bpe gokasaHa (P=0,1%).

MHoro fobpe fokasaHu ca pasnu-
KuTe mexay AobuBMTE Ha KOHTponara u
BapuaHTUTe C KOMOMHPAHO NPUIOXEHNEe
Ha fgBata Guonpenaparta v npes Tpute
rOAVMHM Ha M3NuTBaHe, kaTo BapuaHTa C
[ABYKpaTHO MpuioxeHne Ha Amminostim
bio nokasBa Hail-go6pu pesynTatu.

All studied variants exceeded the
yield of the control as absolute values in
the three years of study. The difference in
yield between the control and the variant
with individual application of Euroradix
been was significant at P = 5% in the first
year of the experiment and during the
next two years it was not proven.

The individual application of
Amminostim bio during the three years of
study led to vyield increase, as the
difference with the control was very well
proven (P = 0.1%).

Very well proven were the
differences between vyield of control and
variants with combined application of the
both bioproducts during the three years of
study, as the variant with double
application of Amminostim bio showed
best results.

Tabnuuya 1. obmuBm Ha NOACKM dhacyl Npu NpUNoXeHne Ha buonpenapartu
Table 1. Yield of field beans in application of bioproducts

No BapuaHT [o6us / Yield CpegeH pobvs
Variant 2013 2014 2015 Average yield
kg/da % kg/da % kg/da % kg/d %
a
1KoHTpona / Control 107 100,0093 100,0087 100,00 95,7 100,00
2Euroradix 116 + 108,9594 101,0891 105,75100,3 104,81
3Amminostim bio 131 +++122,77118 +++129,88113 +++129,89120,7 126,12
4Euroradix + Amminostim bio 143 +++133,55123 +++132,26119 +++136,78128,3 134,06
5Euroradix + 2 x Amminostim bio156 +++146,20137 +++147,31128 +++147,13140,3 146,43
CpepgHo/Average 130,6 113 107,6
GD:kg/da
5.0% 9 11 5
1.0% 13 16 7
0.1% 18 22 9

BapumocTTta Ha cemeHata e B
rpaHvumTe oT 125 go 140 min npu pas-
JINYHWTE BapuaHTu Npe3 TpUTe roAMHN Ha
n3nuteaHe. lMNpe3 2013 r. e egHakBa Ha
KOHTpO/ata U W3NUTBAHUTE BapuaHTy,
KaTo pas/simka oT 1 min e oT4YeTeHa caMo
npv BapuaHTa CbC CaMOCTOSITE/THO MpU-
noxexve Ha Euroradix. MNMpes3 cnegsawm-
Te roAVHU OTHOBO CbLUMA BapuaHT npe-
BMLI@Ba KOHTposiata CbC CbOTBETHO 2
min npe3 2014 r. 1 3 min npe3 2015 T.

Boiling time of the seeds was from
125 to 140 min in different variants in the
three years of study. In 2013 it was one
and the same of the control and studied
variants, as a difference only of 1 min
was registered only in the variant with
individual application of Euroradix. In the
next years again the same variant
exceeded the control by 2 min in 2014
and by 3 min in 2015, respectively.
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Mpe3 2014 roa. nogo6GHO NPEBULLEHNE Ce
oTyMTa U NP BapuaHTa CbC CamMoCTOA-
Te/THO NpunoXxeHne Ha Amminostim bio, a
npes 2015 r. — npu BapuaHta C KOMOUHU-
paHo MpuoXeHVe Ha Agata npenaparta u
[BYKpaTHO npuioxeHne Ha Amminostim
bio. YcTtaHoBeHUTE pas3nukn mexpy Ba-
puaHTUTEe B efHa rogMHa ca HesHauuTen-
HM n Morat ga 6baar npeHebperHartu.
Mo-ronemute pasnvkn, KOUTO ca OTye-
TEHN Mexgy nbpBaTta roguHa oT u3nuTBa-
HeTO OT efiHa CcTpaHa u BToparta 1 Tpetara
rogvHa oT Apyra noTBbpXAaBaT AaHHUTE
OT NPeaxofHV uscnefBaHus, Yye NoBeyeTo
BaJ1eXun nNofobpsAsaT BapumMocTTa.

KoedmumneHTbT Ha BOgonor bLa-
He Bapupa oT 2,5 0o 2,6 u e B rpaHuuuTe
Ha oOT/MyHoTo (>2,4). MMpe3 nbpearta
rofvHa KOHTpo/siaTa M BapuaHTuTe CbC
CaMOCTOATENHO MpuioxeHne Ha Euroradix
1N KOMBUHMPAHOTO NPUIoXKEHME Ha ABaTa
npenapara mmat efHakbB KOe(ULINEHT.
lMpe3 BTOparta rogMHa BCUYKN BapuaHTtu
umart paBeH KoeULMEHT C KOHTpolaTa c
U3K/TIOYEHNE Ha BapmaHTa CbC CaMmoCTos-
TE/IHOTO nNpunoxeHne Ha Amminostim
bio. Mpe3 Tpetara roguHa oT M3NWUTBa-
HETO KOHTpofiata MU BapuaHTa CbC camo-
CTOATENHO npuioxeHne Ha Euroradix
MUMaT Mo-HUCHK KOedMUMEHT B CpaBHe-
HWe C ocTaHanuTe BapuaHTW. YCTaHoBe-
HUTE pas3nuKM Mexay BapuaHTuTe un npes
TpUTE TOAUHW Ha WU3NUTBaHe ca Hes3Ha-
YUTESTHW.

Mo MpOLEHTHOTO CbAbpPXaHWe Ha
ceMeHHata 006BMBKa BapuaHTUTe He ce
pasnuyasart cbliecTBeHo. Npe3 nbpBarta
roguHa pasnumka ot 0,2% e otyeTeHa
MeXay KOHTposiata W BapuaHTa CbC
CaMoCTOATE/NHO NnpuioxeHne Ha Euroradix,
a Mexay KoHTponarta M BapuaHta C
KombuHaums Euroradix + aByKpaTtHO npu-
noxeHve Ha Amminostim bio — 0,4%.
MNpe3 BTOpaTta roAguHa Haii-ronamara
pasnvka — 0,2% e oTyeTeHa Mexny
KOHTpoOsiaTa 1 BapmaHTa ¢ KOMOGUHMPaHO
npuioXeHve Ha asarta npenapara. Mpes
Tperata roguMHa BapuaHTUTE CbC Camo-
CTOATE/THO MPU/IOXKEHWE Ha ABarta npena-
pata © KOMOGuHauusATa NOMexay UM C
OBYKpPaTHO npunoxeHme Ha Amminostim

In 2014 such exceedance was recorded
also in the variant with individual
application of Amminostim bio, and in
2015 - in the variant with combined
application of the both products and with
double application of Amminostim bio.
The differences found between the
variants in one year were insignificant
and could be ignored. The larger
differences, reported between the first
year of study on one hand, and the
second and third year, on the other hand,
confirmed data from previous studies,
that most precipitation improved the
boiling time.

The coefficient of water absorption
ranged from 2.5 to 2.6 and was in the
limits of the excellent (> 2.4). In the first
year, the control and variants with
individual application of Euroradix and
the combined application of both products
had one and the same coefficients. In the
second year, every variant had
coefficient, equal to the control, except
the variant with individual application of
Amminostim bio. In the third year of the
study the control and the variants with
individual application of Euroradix had
lower coefficients, compared to the other
variants. The differences found between
the variants in the three years of the
study were insignificant.

Regarding the percentage content
of the seed cover variants do not differ
significantly. During the first year a
difference of 0.2% was registered
between the control and the variant with
individual application of Euroradix, and
between the control and the variant with
combination of Euroradix + double
application of Amminostim bio — 0,4%. In
the second year the largest difference —
0.2% was recorded between the control
and the variant with combined application
of both bioproducts. In the third year the
variants with the individual application of
both bioproducts and their combination
with double application of Amminostim
bio showed a difference of 0.1%
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bio nokazsat pasnuka ot 0,1% cnpsmo
KOHTponaTta. MNo-ronama pasnvka — 0,6%
ce oTyMTa Mexay efvH U Cblly BapuaHT
(Euroradix + pAByKpaTHO MpPWUIOXeEHMe
Amminostim bio) npe3 nbpBaTa "
nocnegHaTa rogmHa Ha usnuTBaHeTo.

BkycoBute kauyectBa ca onpege-
NIeHn ype3 geryctauusl, uspassisar ud-
HOTO BMevYaT/IeHNe OT BKyca Ha COpTa,
KOeTO e [0 rosiiMa cTeneH CybeKkTUBHO.
B3seta e npegsua ocesaemocTTa Ha
CeMeHHaTa 06BMBKa W KOHCUCTEHUMATa
Ha cemepgenute. MNokasaTtenaT ce OBWXK
B rpaHuyute Ha 4,75 — 5 6ana npe3s
TpUTe roAMHW Ha U3NUTBaHE N ce oTumTa
KaTto MHOro go6sp (Tabnuuya 2).

compared to the control. A larger
difference — 0.6% was recorded between
one and the same variant (Euroradix +
double application Amminostim bio) in the
first and the last year of the study.

The taste qualities were
determined by  degustation, they
expressed the personal impression of the
variety taste, which was subjective to
high extent. The tactility of seed cover
was taken into account and the
consistency of the cotyledons. The index
was moving in the range from 4,75 to 5
grades during the three years of study
and was reported as very good (Table 2).

Ta6nmua 2. TeXHONIOTMYHW NoKa3aTen Ha Nosicku cpacyn Npy NPUIOXKeHUe Ha

énonpenapatu
Table 2. Technological parameters of field beans in application of bioproducts
Ne BapuaHT/Variant BapumocT KoedumumeHT Ha CeMeHHa BkycoBu
Boiling BogonornblaHe o06BMBKa KayecTBa
time  Water absorption Seed coat Taste qualities,
min coefficient % grade
2013
1KoHTpona/Control 125 2,6 6,8 4,75
2Euroradix 126 2,6 7,0 4,75
3Amminostim bio 125 2,5 6,8 4,75
4Euroradix + Amminostim bio 125 2,6 6,8 4,75
5Euroradix + 2 x Amminostim bio 125 2,5 6,6 4,75
2014
1KoHTpona/Control 138 2,5 7,0 5
2Euroradix 140 2,5 7,1 5
3Amminostim bio 140 2,6 7,0 5
4Euroradix + Amminostim bio 138 2,5 7,2 5
5Euroradix + 2 x Amminostim bio 138 2,5 7,1 5
2015
1KoHTpona/Control 137 2,5 7,1 4,75
2Euroradix 140 2,5 7,2 4,75
3Amminostim bio 138 2,6 7,2 4,75
4Euroradix + Amminostim bio 138 2,6 7,1 4,75
5Euroradix + 2 x Amminostim bio 140 2,6 7,2 4,75

N3BOAN
1. BCuYkM M3NMTBaHW BapuaHTM C NpuUno-
XeHne Ha 6uonpenapartuTe nokassar no-
BMCOKM [OBUBU B CpaBHEHME C KOHTpoaTa
2. Hait-Bucok [g06uMB € OT4eTeH BbB
BapuaHTa Euroradix + OBYKpaTHO
npunoxexHme Amminostim bio npu pasnuyxHm

CONCLUSIONS
1. All studied variants with bioproduct
application showed higher yield than the
control
2. The highest yield was registered in the
variant of combined application of Euroradix
+ double of Amminostim bio under various
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KIMMaTUYHW YC/I0BMSA U Npe3 TpuTe roguHun
Ha n3nuTBaHe

3. TexHonornyHUTE KayecTsa Ha dhacyna He
ce noBnvsABaT OT MPUIOXKe-HMETO Ha 6umo-
npenapatvTte, a Mo-CKOPO 3aBUCAT OT Me-
TEOpOsIorMYHUTE YC/I0BUSA HA roguHaTa u ca
B rpaHuUMTE Ha reHeTUYHUTE 3a/IoKOM Ha
copTa

climatic conditions during each year of the
three-year period of study

3. Technological parameters were not
influenced by the application of the
bioproducts, but rather depended on the
meteorological conditions of the year and
were within the limits of the genetic
determination of the variety.
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NPY KbCHO MOJICKO NPON3BOACTBO Ha BPOKON
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Economic evaluation of technological components
for late field production of broccoli

Desislava Todorova*, lliyana Krishkova

Institute of Agriculture, 2500 Kyustendil, Bulgaria

PE3IOME

EkcnepvMeHTBHT € npoBefeH npes
nepuoga 2008-2011 r. B onuTHa rpagunHa
Ha NHCTUTYT no 3emepgenve - KiocteHaun
C yeTnpu xmbpuga 6pokonu: Fiesta Fi,
Coronado F;, Marathon F; n Parthenon
F,. PactutenHuTte reHotunu ca oTrnega-
HM cnopef TEXHOMoMMsATa 3a KbCHO
MosiCkO MPOU3BOACTBO C BapupaHe B
patnte Ha ceutba (1, 15 u 30 toHW),
Bb3pacTTa Ha pascaga (30- n 45-aHeBeH)
N CpOKa Ha 3acaxgjaHe.

MonyyeHuat pobmes ot 2532,65
kg/da Bnvsie NpsKo BbPXy OCTaHanute
WKOHOMWYECKW Nnokasartesin. PasmepsT Ha
cpefHoroAmIWHMTE NPOU3BOACTBEHU pas-
xogm e ot 606,50 no 657,22 BGN/da npwu
pasiMyHUTE BapuaHTh, Kato BJIOXKEHUTE
NpPOM3BOACTBEHM pPa3xoAmn He yBesyaeat
cebecToHOCTTa Ha npou3BefeHaTa npo-
AyKUMS nopagmn BUCOKMS 06Ly, Ao6uB, Koli-
TO € C Hai-BUCOK MPMHOC KbM MOJTy4EHNUS
WKOHOMUYECKM edhbekT. AHanmM3bT Ha
CTpyKTypata Ha npou3BOACTBEHWUTE pas-
XO4M MnokKassa, Ye CTOMHOCTTa Ha Tpyno-
BUTE pa3xoau e no-ronsMa oT Tasn Ha
B/IOKEHUTE  MaTepuann  3a  BCUYKM
BapuaHTu 1 passimkara e B 3aBMCMMOCT OT
pasiMyHmMa 06emM M3BBLPLLUEHN Meponpus-
TmsA. OT NKOHOMMYECKA rnefHa Touka Hali-

SUMMARY

The experiment was carried out
during the period 2008-2011 in the
Institute of Agriculture - Kyustendil with
four varieties of broccoli: Fiesta Fy,
Coronado F;, Marathon F; and Parthenon
F,. Plant genotypes were grown according
to the technology of late field production
with variation of dates of sowing (1, 15
and 30 June), transplant age (30- and 45-
days) and time of planting.

The results show that the yield of
2532,65 kg/da directly affects other
economic indicators. The annual average
production costs between 606.50 and
657,22 BGN/da at different variants, such
as production costs do not increase the
prime cost due to the high total yield,
which has the highest contribution to the
resulting economic impact.

The analysis of the production costs
indicates that the value of the cost of labor
is greater than that of the input materials
to all variants and the difference
depending on the volume made events.

Economically most effective in the
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e)ekTVBHO ce oka3Ba OTI/IeXOAHETO Ha
6pokonn B panoHa Ha KrocTteHgun cbe
CpOK Ha centba 15 oHM 1 3acaxgaHe Ha
30-gHeBeH pa3scag Ha 15 wnu. lMonyde-
HUAT HeTeH goxog e 1572,05 BGN/da, a
HopmaTa Ha peHTabunHocT — 239,20%.

KntouoBn gymun: 6pokonu, nobus,
VMKOHOMWYECK/ NOKa3aTesim

YBO/,

Bpokosin e 3eneHyyKk ¢ BUCOKa UKO-
HOMMYecKa CTOWHOCT, U3TOYHUK Ha BUTA-
MVHW U BellecTBa C aHTUKaHL,epOreHHu
cBoiicTBa (Carvalho and Clemente, 2004).

Mpon3BoacTBOTO Ha 6pokosiM B
CcBeTa e MOAYMHEHO Ha TeHAeHuuuTe 3a
3/1paBOC/I0BHO XpaHeHe, HO B Bbsirapus e
orpaHnyeHo u cniabo 3acTbneHo. [o
AaHHKW oT 2015 r. 3aeTnTe OTKPUTK NJIOLLM
c 6pokonn ca egBa 74 ha, oT koiiTo e
peanusvpaHa npoaykumsa okono 551 t npu
cpepeH poobus 7446 kg/ha (Bulletin 308,
MAF, 2016). NMpon3BoaCcTBOTO Ha BGpOKo-
NN Hamansea nopaju OoTrnexgaHeTo Ha
OpYyr1 3eneHYyKoBU KyNnTypu, TpaauLmnoH-
HK 3a cTpaHarta (Todorova, 2011).

KbCHOTO MOMCKO NpoOM3BOACTBO Ha
OGPOKONN € UKOHOMUYECKU e(PeKTUBHO U Ky/-
Typata Moxe fAa 6bae oTrnexgaHa kato
anTepHaTMBa Ha TPajuLMOHHUTE 3a CTpa-
Hata 3enesu kyntypu (Mihov et al., 2001).

lMpoyyBaHe BBbPXY WMKOHOMWYECKMSA
edeKT npu Npomn3BoACTBOTO Ha BPOKO/N B
WHgus npy pasnnyHn gatn Ha ceutba un
CXeMMn Ha 3acaxfjaHe rokassa, Ye CeuT-
6aTa Ha 15 OKTOMBpM 1 3acaXgaHeTo Ha
pasctosHne ot 45 x 45 cm e Haii-
e()eKTUBHOTO M CbOTHOLUEHNETO pasxogu /
nevyanba e 1:2,35 (Saikia et al., 2010).

VkoHOMMYeckTa oueHka e dmnHas-
HUA eTan oOT UANOCTHATa TEXHOMOMMA npu
JafeHa KynTypa, Kosato dopmmpa ngesata
3a ed)eKTMBHOCTTAa Ha MpOou3BOACTBOTO
(Dintcheva, 2013).

Bbpxy MKOHOMUYeckaTa eqekTus-
HOCT Ha NpPOX3BOACTBOTO OKasBaT BJ/IMS-
Hue hbakTopy KaTo MallabbT 1 opraHu3a-
uMaTa Ha npou3BOACTBOTO, KOUTO oOnpe-
[enat npoussoacTeeHuTe pasxoau (Borisov
and Dincheva, 2014).

Kyustendil region is growing broccoli with
sowing date 15 June and transplanting
30-day seedlings on 15 July. The net
income is 1572,05 BGN/da and rate of
rentability — 239,20%.

Key words: broccoli,
economic indicators

yield,

INTRODUCTION

Broccoli is a vegetable with high
economic value, a source of vitamins and
substances with anticancerogenic
properties (Carvalho and Clemente, 2004).

Broccoli production in the world is
subject to the tendencies for healthy
eating, but in Bulgaria it is limited and
underrepresented. According to data from
2015, the occupied field areas with
broccoli are only 74 ha, of which about
551 t have been produced at an average
yield of 7446 kg/ha (Bulletin 308, MAF,
2016). The production of broccoli
decreases due to the cultivation of other
vegetable crops, traditional for the country
(Todorova, 2011).

Late field broccoli production is
economically efficient and culture can be
grown as an alternative to traditional
cabbage crops (Mihov et al., 2001).

A study on the economic effect of
broccoli production in India at different
sowing dates and planting schemes
revealed that sowing on October 15 and
planting a 45 x 45 cm is the most effective
and the cost / benefit ratio is 1:2.35
(Saikia et al., 2010).

The economic assessment is the
final stage of the overall technology in a
given culture that forms the idea of
production efficiency (Dintcheva, 2013).

Factors such as the scale and
organization of production that determine
the cost of production (Borisov and
Dincheva, 2014) are influenced by the
economic efficiency of production.
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LienTa Ha HacTOSILLOTO MU3CneiBaHe
e [1a ce U3BBLPLUN CPaBHUTE/THA VKOHOMM-
yecka OLEHKa Ha HSKOM TeXHOJIOrMYHM
efleMeHTH, BK/oYBaLLY CPOK Ha ceutoa u
3acaxaaHe U Bb3pacT Ha pascaga npw
KbCHO MOJICKO NPOW3BO/CTBO Ha GPOKOSIN.

MATEPVAJT N METOOU

N3cnepsaHeto e npoBefeHo npes
nepuoga 2008-2011 r. B WHCTUTYT noO
3emegenne - KiocTeHAWn € C 4yeTupu
xnbpuga 6pokonu: Fiesta F;, Coronado
F., Marathon F; n Parthenon F;. PacTtu-
TeNHWTe TeHOTUNM ca OTr/efaHn no Tex-
HOJIOMMA 3a KbCHO MOJICKO NPOU3BOACTBO
C BapupaHe B faTuTe Ha ceutba (1, 15 un
30 wHW), Bb3pacTTa Ha pascaga (30- u
45-nHeBeH) 1 BpeMeTo Ha 3acaxgaHe (1,
15 n 30 onu, n 15 aBrycT). Ecknepumen-
TbT € 3al0KeH karo MHoroakTopeH
nosicku onut B 4 nosBTOopeHus, ¢ 20 pacTe-
H/A B MOBTOPEHWE, C T[O/IeMUHA Ha
onuTHaTa napuenka 7,2 m° nosTopeHue
no cxema Ha 3acaxgaHe 80/50 cm.

PactutenHata 3awmta e npoBex-
JaHa cpelly OCHOBHWTe 60secTn M He-
npusTeny, Kato TpeTupaHmsaTa ca U3Bbp-
LWeHN Ha 6a3aTa Ha MKOHOMUYECKWs mpar
Ha BpeaHocT (MIMB).

HanosiBaHeTO e rpaBmTayHo.
YnpaBneHWeTo Ha MOMMBHUA pPexuMm Wt
MPOrHO3MPAaHEeTO Ha MOJIMBKUTE Ce OChb-
LecTBM  NOCPeACcTBOM — MeToAbT  Ha
BM3yasiHaTa npeLieHka 3a CbCTOAHMETO Ha
pacteHusTa.

3a u3BbpLUBAHE Ha MKOHOMUYECKa
OLleHKa ca wu3cnedBaHy nokasarenute:
obw, cpefeH p[06UB OT LEHTpa/HU W

CTpaHuyHu rnasu (kg/da), obuwa
npoaykuus (BGN/da), npon3BoACTBEHU
pasxoam (BGN/da), cebecToiHOCT

(BGN/Kkg), uncT goxop (BGN/da) n Hopma
Ha peHTabunHocT (%). MokasaTenute ca
M34nCNeHn Ha 6asa LeHa 3a LeHTpasHa
ugetHa rnasa 1,00 BGN/kg wn Ha
CTpaHuyHu uBeTHu rnaesm — 0,50 BGN/Kg.

PE3YJITATN N OBCbXAAHE

MonyyeHnTe pesyntatin OT MNPou3-
BOZCTBOTO Ha GPOKOSIM, OTINEXAAHO Mpu

The purpose of this study is to
perfform a  comparative  economic
assessment of some technological
elements, including sowing and planting
time and transplant age for late field
broccoli production.

MATERIAL AND METHODS

The study was conducted in
2008-2011 at the Institute of Agriculture -
Kyustendil with four broccoli hybrids:
Fiesta F;, Coronado F;, Marathon F; and
Parthenon F;. Plant genotypes were
grown by late-field technology with
variation in sowing dates (June 1%, 15"
and 30”‘), transplant age (30- and 45-day)
and planting time (1%, 15™ and 30" July,
and 15" August). The experiment is set
as a multifactor field experience in 4
replications, with 20 plants in repeat, with
a plot size of 7.2 m* on 80/50 cm planting
scheme.

Plant protection has been carried
out against major diseases and pests,
with treatments being performed on the
basis of the Economic threshold (ET).

Furrow irrigation was applied. The
management of the irrigation regime and
the forecasting of the irrigation were
carried out by means of the visual
assessment of the state of the plants.

In order to perform an economic
assessment, the indicators  were
analyzed: total average yield from central
and lateral heads (kg/da), total output
(BGN/da), production costs (BGN/da),
cost price (BGN/da) and rate of rentability
(%). The indices are calculated on the
basis of a price for a central flower head
of 1.00 BGN/kg and of the side flower
heads — 0.50 BGN/kg.

RESULTS AND DISCUSSION
The results obtained from the
production of broccoli grown at different
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pasnnuyHM  CpPoOKOBE Ha ceutba U
3acaxjaHe, AaBaT Bb3MOXHOCT ga 6bae
HanpaBeHa WKOHOMWYECKa OLeHKa Ha
TEXHONOTMYHUTE e/IEMEHTU NPU YeTupuTe
npoy4YBaHn xmbpuaa.

Mpun xnbpng Fiesta F, Hali-BUCOKa
NPOAYKTUBHOCT € OTYeTEeHa Npu BapuaHT
3 (oTrnexpgaHe ypes centba Ha 15 oHU K
3acaxpaHe Ha 30-gHeBeH pascafg Ha 15
tonn) — 2357,80 kg/da. To3n BapuaHT ce
OT/IMYaBa W C Hai-BMCOKa AOXOAHOCT OT
1374,26 BGN/da (Ta6nuua 1).

Tabnmuya 1. VIKOHOMMYEeCKa OLEHKa Ha
xmnbpug Fiesta F; (2008-2011)

sowing and planting periods enable an
economic assessment of the
technological elements of the four studied
hybrids.

In the Fiesta F, hybrid, the highest
productivity was recorded under variant 3
(growing by sowing on June 15" and
planting a 30-day seedlings on July 15“‘) -
2357.80 kg/da. This option also features
the highest yield of 1374.26 BGN/da
(Table 1).

BapuaHTX Ha oTriaexpaaHe npu 6pokosn

Table 1. Economic evaluation of variants of growing broccoli hybrid Fiesta F;

(2008-2011)
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kg/da | BGN/da | BGN/da | BGN/kg | BGN/da | %
BapwaHTtun Ha otrnexaaHe ¢ 30- fHeBeH pascaj,
Variants of growing with 30-day transplants
BapuaHT 1/para Ha cent6a 01.06. | 5451 50 | 199090 | 632,44 027 | 128846 | 20373
Variant 1/ date of sowing 1 June
BapuaHT 3/para Ha cent6a 15.06. | ,an 9 | 201015 | 635,89 027 | 137426 | 216,12
Variant 3/ date of sowing 15 June
BapvanT 5/aata Ha cent6a 30.06. | jeeq 10 | 145070 | 544,73 0,33 905,97 | 166,31
Variant 5/ date of sowing 30 June
BapuaHTun Ha oTrnexaaHe ¢ 45- fHeBeH pascaj,
Variants of growing with 45-day transplants
BapuaHT 2/para Ha cent6a 01.06. | o555 76 | 189375 | 620,33 028 | 127342 | 20528
Variant 2/ date of sowing 1 June
BapuaHT 4/para Ha cent6a 15.06. | 177550 | 147045 | 560,44 0,32 912,01 | 162,73
Variant 4/ date of sowing 15 June
BaxeH Kputepuii 3a MKOHOMWYEC- An important criterion for the

KaTa OLEHKa Ha NpoM3BOACTBOTO € MU
cebecToHOCTTa Ha NpoAyKumsATa, KoATo
ce onpegesnis OT paBHULLIETO Ha cpegHuTe
[06MBM 1 pa3mepa Ha NPon3BOACTBEHU-
Te pasxogu. OT u3NMTBAHUTE BapUHTU
npu xmépug Fiesta F,, ¢ HUCKa cebecToin-
HOCT Ha npoaykumaTta 0,27 BGN/kg ce
Xapaktepusmpar BapvaHtn 1 un 3, cneg-
BaHW OT BapuaHT 2 ¢ 6/1M3Ka CTOMHOCT OT
0,28 ne/kg. Hait-Bcoka ce6ecToiiHOCT Ha
npoaykuusita € noslydeHa npu KbcHarta
jata Ha 3acaxpaHe (30 tonn)

economic assessment of production is
also the cost price of production, which is
determined by the level of average yields
and the amount of production costs. Of
the tested Fiesta F; hybrids with low
production cost of 0.27 BGN/kg, variants
1 and 3 are characterized, followed by
variant 2 with a close value of 0.28
BGN/kg.

The highest production cost price was
obtained at late planting date (July 30 th) -
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cvotBeTHO 0,32 u 0,33 BGN/kg 3a
BapvaHtn 4 n 5.

VikoHOMUYeckMAT nokasaTtes Hop-
Ma Ha peHTabunHOCT Npu oTreXaaHe Ha
6pokonu Fiesta F, Bapupa B rpaHuumn oT
162,73 % po 216,12 % 1 e ¢ Hali-BUCOKM
CTOMHOCTM Npun BapuaHT 3 (centba Ha 15
IOHM 1 3acaxpaaHe Ha 30-gHeBeH pascaj
Ha 15 tonin. TMpon3BoACTBOTO Npu TO3U
BapvaHT obaye e No-HUCKO peHTabunHo B
CpaBHeHWe C [aHHUTe CcpejHo 3a
nepuoga 200 -2011r.

He ca peructpupaHn CbLLeCTBEHU
pasnnuua no OTHOLLUEeHMe Ha uscnensa-
HUTE WKOHOMWYECKM rokasaTenu npu
npou3BOACTBO Ha 6pokonu. OT n3nuTea-
HUTE BapuaHTV HaW-BUCOK aobus 2532,65
kg/da e otueTeH npu BapuaHT 3. MHoro
pobpa e U1 npousBoAUTENIHOCTTA Ha
BapuaHTM 1 n 2 — cboTBeTHO 2514,50
kg/da n 2386,90 kg/da, koeTo nokasea, 4e
paHHUTEe CcpokoBe Ha ceutba u 3acax-
JaHe BNUAAT NOJIOXUTESTHO BbPXY Mpo-
OYKTVBHUTE MPOSIBU HA pacTeHuATa.

Mpon3BOACTBOTO Ha  Gpokonu
Fiesta F; e nKOHOMU4eckn Hali-eqpeKTUB-
HO [la ce U3BbpLUBA Ype3 CPOK Ha centba
B cpefara Ha toHM 1 3acaxgaHe Ha 30-
[JHeBeH pascap B cpefarta Ha H/u.

Hail-go6bp noTeHuman 3a nNpoayk-
TUBHOCT  XxMbpuabT  Marathon Fy
nposiBsiBa Npu BapuaHTa ¢ paHHa centba
N 3acaxgaHe (BapuaHTt 1) — 2597,5 kg/da
(Tabnuua 2). O6WMAT A06MB NPU BCUYKM
BapvaHTM e Hag 2000 kg/da, koeTo
JokasBa, 4e xmbpuabT Marathon F; e
€AVH OT Hali-MpoAYKTUBHUTE XMOGpUan B
cBeToBeH Mawab. ToBa HeMUHyeMo
pechnektupa 1 BbpXy OCTaHa/uTe
MKOHOMUYecKn nokaszatenn. Obuwara
npoaykumnsa sapupa ot 1736,6 o 2202,2
BGN/da. Haii-mHOro npon3BOACTBEHM
pa3xofn ca BNOXEHW npu BapuaHT 1,
KoeTo ce o06sAcHABa OT MNO-roNsAMoTO
KO/IMYeCTBO NpoayKums 3a npnburpaHe.

0.32 and 0.33 BGN/kg respectively for
variants 4 and 5.

The economic performance rate of
rentability on Fiesta F; ranges from
162.73% to 216.12% and is highest for
variant 3 (sowing on June 15" and
planting 30-day transplants on July 15”‘).

Production in this variant, however, is
less profitable than the average data for
the period 2008-2011.

There are no significant differences
with respect to the studied economic
indicators in broccoli production. Of the
tested variants, the highest vyield of
2532.65 kg/da was reported in variant 3.
The performance of variants 1 and 2 is
also very good - 2514.50 kg/da and
2386.90 kg/da respectively, indicating
that the early sowing and planting times
have a positive impact on plant
production.

Fiesta F; broccoli production is
most economically most effective by
sowing in mid-June and planting a 30-day
seedlings in mid-July.

The best potential for productivity,
the Marathon F; hybrid, in the early
sowing and planting option (variant 1), is
2597.5 kg/da (Table 2). The total yield of
all variants is over 2000kg/da, which
proves that the Marathon F; hybrid is one
of the world’'s most productive hybrids.

This inevitably reflects on the other
economic indicators. Total output varies
from 1736.6 to 2202.2 BGN/da. Most
production costs are invested in variant 1,
which is explained by the higher
production volume for harvesting.
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Ta6r||/|u,a 2. lkoHOMKM4YecKa oLeHKa Ha BapuaHTU Ha OoTr/iexaaHe rpu 6pOKOI'II/I

xnépug Marathon F; (2008-2011)

Table 2. Economic evaluation of variants of growing broccoli hybrid Marathon F;

(2008-2011)
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kg/da | BGN/da | BGN/da | BGN/kg | BGNida | %
BapwaHTtun Ha otrnexaaHe ¢ 30- fHeBeH pascaj,
Variants of growing with 30-day transplants
BapuanT 1/para Ha cent6a 01.06. | o507 50 | 220220 | 662,17 025 | 1540,03 | 232,57
Variant 1/ date of sowing 1 June
BapuanT 3/para Ha cent6a 15.06. | o515 40 | 195370 | 614,13 028 | 133957 | 218,12
Variant 3/ date of sowing 15 June
BapuanT 5/aara Ha cent6a 30.06. | 513510 | 189255 | 602,20 028 | 129035 | 214,27
Variant 5/ date of sowing 30 June
BapwaHTun Ha oTrnexaaHe ¢ 45- fHeBeH pascaj,
Variants of growing with 45-day transplants
BapuanT 2/nata Ha cen6a 01.06. | 541694 | 173560 | 589,49 0,29 1147,11 | 194,60
Variant 2/ date of sowing 1 June
BapuanT 4/para Ha cent6a 15.06. | 5,670 | 184660 | 603,21 028 | 124339 | 206,13
Variant 4/ date of sowing 15 June

CebecToiHOCTTa € MHOro 6m3ka
3a OTAeflHWTe BapuaHTu W Bapupa oT
0,25 go 0,29 BGN/da, kato c Haii-Hucka
cebecToHOCT € BapuaHT 1 , a Cc Haii-
BMCOKa — BapuaHT 2. C Hes ca 00Bbp-
3aHN N JaHHUTE 3a YMCTUA OOXOA U HOp-
MaTa Ha peHTabunHocT. Mpu BapuaHT 2,
KbleTO MKOHOMMWYECKMTE MoKasarenu ca
Hali-cnabu, ce peanu3upa nedanba OT
1147,11 BGN/da, a HopmaTa Ha peHTa-
6unHocT e 194,6 %. VIKOHOMWYECKN Haii-
e(peKTMBHO e Npon3BaACTBTO Ha GPOKOU
oT xubpuga Marathon F; upes centba Ha
cemMeHaTa Ha 1 1oHM 1 3acaxgaHe Ha 30-
[OHeBeH pascaf, Npu KOeTo YMCTUA A0X0[4,
e 1540,03 BGN/da, a Hopmata Ha
peHTabunHoct 232,57 %.

Mpon3BOACTBOTO Ha OpPOKOAM OT
xnbpug Marathon F; e WKOHOMMYECKM
Han-u3rogHoO Npu CpoK Ha ceuTtba 1 toHU
1 3acaxpaHe Ha 30-gHeBeH pascaj Ha 1
oM. VIKOHOMUYECKM MHTepec Moxe Ja
npeacTasnsiBa U NPou3BOACTBO Upe3 CenT-
6a B cpefarta Ha Mecel, HM U 3acaxjaHe
B cpejaTa Ha tonu, Npu KoeTo Hopmarta Ha
pPEHTabMIHOCT e B1UCcoKa — 218,12 %.

The cost price is very close to each
option and varies from 0.25 to 0.29
BGN/da, with the lowest cost being
variant 1 and the highest - variant 2. It
also links the data on net income and the
rate of rentability. In variant 2, where the
economic indicators are the weakest, a
profit of 1147,11 BGN/da is realized and
the rate of profitability is 194,6%.

Most economically, Marathon F; broccoli
is produced by sowing the seeds on June
1 and planting 30-day transplants, with
net income of 1540.03 BGN/da and a
rentability rate of 232.57%.

Broccoli production from the
Marathon F; hybrid is most economically
advantageous during the sowing of June
1* and planting 30-day transplants on
July 1%. Economic interest may also be
production by sowing in the middle of
June and planting in the middle of July,
with a rate of rentability of 218.12%.
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OueHkaTa Ha MKOHOMUYEeCKUs eddekT
Ha Mpon3BOACTBOTO Npu xmubpug Coronado
F, nokassa, ye C Hali-BUCOKa MNPOAYKTVB-
HOCT € paHHus BapuaHT Ha ceutba u
3acaxfaHe, Kato rnosy4yeHnsaT obuy, Jobus e
2413,6 kg/da, a obwarta npoaykums —
2027,75 kg/da (Tabnuua 3). AcHO n3paseHa
€ peakuuaTa Ha copTa KbM pas/ivyHuTe
TEXHOSIOTMYHWN BapuaHTK Mo OTHOLUEHWE Ha
MKOHOMUYeckuTe nokasarenn. OTHocuTen-
HO ed)eKTMBHO e MpOoM3BOACTBOTO Ha
6pokonM npu BapuvaHT 3 Cc 06l Jo6us
2238,6 kg/da n Hopma Ha peHTabusiHoCT
222,92 %. Hai-mMHOro npoun3BOACTBEHU
pa3xoaun ca HanpaseHU NpY MKOHOMUYECKN
Hali-epeKkTMBHNA BapuaHT, HO ToBa Cce
Ob/KN Ha TpyAoBUTE pasxoam 3a bpaHeTo
Ha No-rofIIMOTO KOIMYECTBO NPOAYKLMS.

Tabnuuya 3. IKOHOMMYECKa OueHKa Ha
xnépupg Coronado F; (2008-2011)

The assessment of the economic
effect of the Coronado F; hybrid
production shows that the highest yield is
the early sowing and planting, with the
total yield 2413.6 kg/da and the total
output of 2027.75 kg/da (Table 3). The
varietal response to the various
technological options in terms of
economic  performance is clearly
expressed. Relatively effective is the
production of broccoli under variant 3 with
a total yield of 2238.6 kg/da and a rate of
rentability 222.92%. Most production
costs are made in the most cost-effective
variant, but this is due to labor costs for
picking up the larger production.

BapuaHTMN Ha OoTr/iexaaHe rpu 6pOKOI'II/I

Table 3. Economic evaluation of variants of growing broccoli hybrid Coronado F;

(2008-2011)
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kg/da | BGN/da | BGN/da | BGN/kg | BGN/da | %
BapwuaHTun Ha oTrnexpaaHe ¢ 30-4HeBeH pascaj,
Variants of growing with 30-day transplants
Bapuant 1/pata wa cent6a 01.06 | 541360 | 202775 | 64044 | 027 | 138731 | 216,62
Variant 1/ date of sowing 1 June
BapwuaHT 3/gata Ha cent6a 15.06.
Variant 3/ date of sowing 15 June 2283,60 2020,55 625,72 0,27 1394,83 222,92
Bapuan S/iara Ha cent6a 30.06. | 5439 50 | 178880 | 592,23 029 | 119657 | 202,04
Variant 5/ date of sowing 30 June
BapuaHTu Ha oTriiexaaHe c 45- AHeBeH pascaj,
Variants of growing with 45-day transplants
Bapuant 2/para na cent6a 01.06. | 513570 | 190755 | 60421 | 028 | 130334 | 215,71
Variant 2/ date of sowing 1 June
BapwaHT 4/pata Ha cent6a 15.06.
Variant 4/ date of sowing 15 June 1919,40 1677,20 575,12 0,30 1102,08 191,63
VHgopmaymsaTa 3a nokasartenure, The information on indicators

n3MepBallM WKOHOMUYECKUA eddekT oT
BapuaHTUTe Ha OTrexaaHe npu xuéepuaa
Parthenon F; noka3Ba, 4e Ha-BMUCOK
[o6bus ce nonyyaBa npu BapuaHt 3 —
3277,0 kg/da. 3a ToBa cNOCOGCTBAT KaKTO
nogxogdalwuTe KAMMaTW4YHW YCNOBUS B
nepuoja Ha oTriexaaHe, Taka u BUCOKU-

measuring the economic effect of growing
variants at the Parthenon F; hybrid shows
that the highest yield was obtained in
variant 3 — 3277,0 kg/da. Both the
appropriate climatic conditions during the
growing season and the high productive
qualities of the hybrid itself contribute to
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Te NPOAYKTMBHM KauyecTBa Ha camus

this. Logically, with this option, the most

Xnbpua. JlormyHo npy To3n BapuaHT ca | production costs are also invested (Table

B/IOXEHN W Hal-MHOTO0 MpPOM3BOACTBEHM
pasxoau (Tabnuua 4).

4).

Ta6r||/|u,a 4. V/IkoHOMUYecKa oueHKa Ha BapuaHTU Ha OoTr/iexgaHe rpu 6pOKOI'II/I

xnépupg Parthenon F; (2008-2011)

Table 4. Economic evaluation of variants of growing broccoli hybrid Parthenon

F, (2008-2011)
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kg/da | BGN/da | BGN/da | BGN/kg | BGN/da | %
BapwaHTtun Ha otrnexaaHe ¢ 30- fHeBeH pascaj,
Variants of growing with 30-day transplants
BapuanT 1/aara Ha cent6a 01.06. | 755 5 | 246260 | 683,09 023 | 177951 | 260,51
Variant 1/ date of sowing 1 June
BapuahT 3/nata Ha cent6a 15.06. | 5500 5 | 293290 | 753,15 023 | 2179,75 | 289,42
Variant 3/ date of sowing 15 June
BapuaHT 5/aaTa Ha ceutoa 30.06. 3047,50 | 2746,25 | 717,75 0,24 2028,50 | 282,62
5/ date of sowing 30 June
BapwaHTun Ha oTrnexaaHe ¢ 45- fHeBeH pascaj,
Variants of growing with 45-day transplants
BapuanT 2/nara Ha cent6a 01.06. | 4141 5 | 2gg545 | 733,12 023 | 213233 | 290,86
Variant 2/ date of sowing 1 June
BapuahT 4/nata Ha cent6a 15.06. | yaqq 56 | 950095 | 687,25 024 | 183570 | 267,11
Variant 4/ date of sowing 15 June
CebecToHOCTTa Ha NpoaykuusTa, The cost price of production,

onpejesieHa 4Ype3 paBHULLETO Ha Cpej-
HUTe [O6MBM M pa3Mepa Ha NPOM3BOA-
CTBEHWTE pas3xoau, € Hai-Hucka npwu
xuépuga Parthenon F; n e B pamkuTe Ha
0,23-0,24 BGN/Kg. Ta e cHWkeHa, 3aL0-
TO NPOU3BOACTBEHUTE pas3xoan ca OTHO-
CUTEsTHO efiHaKBM C Te3un Npu ocTaHanmTe
Xnépuam, Ho cpegHuTe A406MBK ca 3HaUK-
TeJSIHO MO-BUCOKW.

Onons3oTeBopsBAHETO HA Bb3MOX-
HOCTUTE 3a CHWKaBaHe cebecToiHoCTTa
Ha npoaykuuaTa gaBa OCHOBa 3a MNosy-
yaBaHeTO Ha MO-BMCOK YUCT A0X0A, OCO-
6eHo npu BapuaHT 3 (2179,75 BGN/da).
3HauuTenHa fOX0AHOCT ce nocTura u npu
BapuaHT 2 — 2132,33 nB/da, npu KOWTO
HopMaTa Ha peHTabWuIHOCT e Haii-Bucoka —
290,86 %.

Pesyntatute OT cpaBHuTeNHaTta
MKOHOMMYECKa OLleHKa ca MU3Ls/I0 B Nnonsa

determined by the average yields and the
cost of production, is lowest for the
Parthenon F; hybrid and is within the
range of 0.23-0.24 BGN/kg. It is low
because production costs are relatively
the same as those for other hybrids, but
average yields are significantly higher.

Exploiting the opportunities for
reduction the cost of production potential
provides the basis for higher net income,
especially for wvariant 3 (2179.75
BGN/da). Significant profitability is also
achieved with variant 2 - 2132.33
BGN/da where the rate of rentability is
the highest — 290.86%.

The results of the comparative
economic assessment are entrely in
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Ha BapmaHTa CbC CPOK Ha centba 15 oHU 1
3acaxpgaHe Ha 30-gHeBeH pascajg Ha 15
tonu (Tabnuua 5). MonyyeHnsT obLy, Jo6uB
oT 2532,65 Kkg/da Busie Npsiko BbpXy OCTa-
Ha/IMTe MKOHOMUYECKWN NokasaTtenu. Pasme-
puTe Ha cpefHoroguIHUTE NPOU3BOACTBE-
HW pas3xogu nNpy MOCOYEHUTE BapuaHTu
Bapupat oT 606,50 BGN/da (BapuaHT 4) go
657,22 BGN/da (BapuaHT 3). BnoxeHute
npPou3BOACTBEHN  pas3xoan o1 657,22
BGN/da He yBenuuyaBaT cebecToiiHOCTTa
Ha npousBefeHata Npoayums MMEHHO no-
paan BUCoOkMsA obuy, 4o6MB, KOWTO € C Haii-
BMCOK MPUHOC KbM MOSyYEHUSA UKOHOMUYEC-
K/ edpekT. AHaIM3bT Ha CTpyKTypaTa Ha
Npou3BOACTBEHNTE pas3xoAm Mnokassa, uve
CTOMHOCTTa Ha Tpy[oBWTE pas3xoau e no-
rofisiMa oT Ta3u Ha B/IOXeHUTe mMaTepuanu
3a BCWYKM BapumaHTW. Tasu pasvka e B
3aBMCUMOCT OT pasnnyHua obem usBbpLUe-
HW MeponpuATUA Npe3 pas/iMyHuTe roguHu
(pacTuTeNnHo3aWmMTHY MeponpusaTus, obpa-
60TK®, TOpeHe, HamnosBaHe W OT MOJy-
yeHarta npoayKums).

favor of the sowing option of 15™ June
and the planting of 30-day transplants on
15" July (Table 5). The resulting total
yield of 2532.65 kg/da directly affects the
other economic indicators. The average
annual production costs for these options
range from 606.50 BGN/da (variant 4) to
657.22 BGN/da (variant 3). The input
costs of 657.22 BGN/da do not increase
the cost of production due to the high
overall vyield, which has the highest
contribution to the resulting economic
effect.

The analysis of the cost structure shows
that the cost of labor costs is higher than
that of inputs for all variants.

This difference is dependent on the
different volume of activities carried out
during the different years (plant protection
measures, treatments, fertilization,
irrigation and the resulting production).

Tabnuua 5. IkoHoOMnyeckn nokasatenv npm nNpousBoAcTBO Ha 6pokonm (2008-2011)
Table 5. Economic evaluation in broccoli production (2008-2011)
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kg/da | BGN/da | BGN/da | BGN/kg | BGN/da | %
BapwaHTtun Ha otrnexaaHe ¢ 30- fHeBeH pascaj,
Variants of growing with 30-day transplants
BapwuaHT 1/pata Ha cent6a 01.06.
Variant 1/ date of sowing 1 June 2514,50 2153,35 654,53 0,26 1498,82 228,99
BapuanT 3/AaTa Ha cen6a 15.06. | ,5a) 65 | 920908 | 657,22 0,26 1572,05 | 239,20
Variant 3/ date of sowing 15 June
BapuanT 5/aata Ha ceu6a 30.06. | 5519 40 | 196965 | 61423 | 028 | 135542 | 220,67
5/ date of sowing 30 June
BapwaHTun Ha oTrnexaaHe ¢ 45- fHeBeH pascaj,
Variants of growing with 45-day transplants
BapvanT 2/nata Ha cent6a 01.06. | 5385 95 | 210080 | 63678 027 | 1464,02 | 229,91
Variant 2/ date of sowing 1 June
BapuanT 4/para Ha cent6a 15.06. | 5167 50 | 187985 | 606,50 028 | 127335 | 209,95
Variant 4/ date of sowing 15 June

Mpy cbnocTaBsHe Ha BapuaHTUTe
otrnexgaHn ¢ 30-gHeBeH pascag, ¢ Hali-
BMCOK MPUHOC KbM MOSYyYEHUSS UKOHOMMU-
yeckn ediekT e u3bopa Ha BapuaHT C
pata Ha ceutba 15 toHU (Purypa 1).

When comparing the variants with
30-day transplants with the highest
contribution to the economic effect
obtained, it is possible to choose a
variant with date of sowing 15" June
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CpefHusaT Jobus Npu HEro ce U3MeHs Ha
100,7%, cnpsAMo n3bpaHnsa 3a KOHTPOJIEH
BapvaHT (Hali-paHHa paTa Ha ceuntba.
PaBHMWETO Ha gobuBa ce MUHUMKU3MPA
npy Hali-kbCHaTa pgaTa Ha ceutba -—
88,3% OT KOHTPOJIHUSA BapuaHT.

(Figure 1). The average yield is 100.7%
compared to the one selected for control
(earliest date of sowing, the yield level is
minimized at the latest sowing date —
88.3% of the control version).
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Fig. 1. Amendment of economic indicators on variants of growing with 30-day

transplants

Baprnauusata Ha obuwata npoayk-
LMs, YNCTUA J0X04 1 HopMaTa Ha peHTa-
OGUIHOCT crefBaT cbliata TeHAeHUUs Ha
nsmeHeHne. CebecToiiHOCTTa nNpu Bapu-
aHT 3 ce M3paBHsBa C KOHTposiaTa, a npu
BapuaHT 5 HapacTBa cbC 7,7%.

Mpn BapuaHTUTE OTIIEXAaHU C
45-pHeBeH pascaj, pesynratute oT us-
MEHEHMETO Ha OCHOBHUTE MKOHOMMWYECKM
rnokasaTenu ca B MNofi3a Ha Mno-paHHara
Aarta Ha ceutba (Purypa 2). MonyyeHmat
pobus e ¢ 9,2% no-Bucok, obuiata npo-
aykuma ¢ 10,5%, npou3BoACTBEHUTE pa-
3xoan ¢ 4,8%, unctma goxon ¢ 13% wu

The variation in total output, net
income and rentability follow the same
trend. The cost of variant 3 equals the
control, and in variant 5 it increased by
7.7%.

For variants grown with 45-day
transplants, the results of the change in
the main economic indicators are in favor
of the earlier sowing date (Figure 2).

The resulting yield was 9.2% higher, total
production by 10.5%, production costs by
4.8%, net income by 13% and the rate of
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HopmaTa Ha peHTabunHocTt ¢ 8,7%.
CebecToiHOCTTa Ha npoaykuusita ce
HamasnsBga ¢ 3,7%.

KoHcTatupa ce, 4ye npu u3nonssa-
He Ha 30-gHeBeH pa3capj ceutbata C
pata 15 1oHM 1ma Nno-BMCOK MKOHOMMYEC-
Kn edpekT, a npu nsnonssaHe Ha 45-gHeBeH
pa3cag € npenopbynTesIHO 3acdABaHE Ha
01 toHw.

105
%

100 * +- +

rentability by 8.7%. The cost price of
production is reduced by 3.7%.

It was found that when usin% 30-
day transplants, sowing on June 15" has
a higher economic effect, and when using
45-day transplants it is advisable to sow
on June 1%
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Fig. 2. Amendment of economic indicators on variants of growing with 45-day

transplants

OT WKOHOMMYECKa rnefgHa Touka
Hai-e(DEKTMBHO Ce OKa3Ba OTI/1eXAaHeTo
Ha 6poKON B paioHa Ha KocTteHamn cbe
centba Ha 15 oHM 1 3acaxpgaHe Ha 30-
[HeBeH pascag Ha 15 tonu. MNonyyeHuar
HeTeH poxon e 1572,05 BGN/da, a
HopmaTa Ha peHTabunHocT — 239,20%.

N3BOAN
1. MonyyeHnaT Oo6mB Npu pasnuu-
HUTE BapuaHTu B/iMSie MPSAKO BBPXY WKO-
HOMUYeCKUA edhekT npu Npov3BOACTBOTO

From an economic point of view,
the broccoli growing in the Kyustendil
region is most effective with sowing on
June 15" and planting 30-day transplants
on July 15™ . The net income is 1572,05
BGN/da and the rate of rentability is
239,20%.

CONCLUSIONS
1. The yield obtained in the different
variants directly affects the economic
effect of the production of the studied
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Ha nNpoy4BaHUTE XMbpuam Gpokonun. Haii-
e(PeKTVBHOTO TEXHO/IOMMYHO peLleHne 3a
KbCHO MOJICKO NMPOM3BOACTBO Ha BpoKoan
e ceutbata Ha cemeHa B cpejara Ha
Mecel, IHM 1 3acaxgaHe Ha 30-gHeBeH
pa3scagj B cpefata Ha lonu, npu KoeTo ce
hopmupa obuy, fobus ot 2532,65 kg/da, npu
cebecToliHOCT Ha npoaykumsaTa 0,26 BGN/kg
N HopMa Ha peHTabusHocT 239,20%

2. VikoHOMMYEeCKN ONTUMAaSTHO ChyeTa-
BaHe Mexay hakTtopuTe CpoK Ha ceuTba u
Bb3pacT Ha pascaga npu xmbpug Fiesta F;
ce nonyyaea npu BapuaHT 3, KbAeTo ce
noctura umct pgoxon 1374,26 BGN/da wu
Hopma Ha peHTabunHocT 216,12%.

3. 3a xnbpug Marathon F; Hali-BMCOKM
WMKOHOMUYECKN pe3ynTatu, U3MepeHn upes
232,57% Hopma Ha pPeHTabuNHOCT, HUcKa
cebectoiiHoCcT Ha npogykuuaTta (0,25
BGN/kg) n Bucok umuct poxon (1540,03
BGN/da), ca nosy4yeHu npu Hali-paHHK gatu
Ha ceutba 1 3acaxpgaHe, Ypes M3nosi3BaHe
Ha Mnaj pascaj.

4. ViKoHOMUYECKN Hail-uenecbobpaseH
3a xmbpug Coronado F; e BapuaHTa Ha
oTrnexpaHe 4ype3 ceutba Ha 15 OHM ©
3acaxpgaHe Ha 30-gHeBeH pascaf Ha 15
tonn. [MonyyeHata obwa npoaykuns e
2020,55 BGN/da 1 Hopma Ha peHTabunHoct
222,92%.

5. B palioHa Ha KiocTeHgun oTrnex-
JaHeTo Ha 6pokosn xmbpug Parthenon F;
CbC CPOK Ha ceutba 15 OHM U 3acaxgaHe
Ha 30-gHeBeH pascaj Ha 15 1M OT UKOo-
HOMUYecKa rnefHa Touka e Hai-e(peKTMBHO.
CToliHOCTTa Ha HeTHus goxon e 2179,75
BGN/da, a Hopmata Ha peHTabusHocT —
289,42%. C He3HauuTesnHO Mo-BMCOKa
HopMa Ha peHTabunHocTt oT 290,86%, HO
No-HUCKN 06LLa NPOAYKUMA U YUCT 40X e
BapuaHTa CbC cbLyaTa gara Ha ceutba npu
n3non3eaHe Ha no-ctap pascag,

6. Mpn wu3nonssaHe Ha 30-AHeBeH
pascag oT 6pokonun ceutbata ¢ gata 15
IOHW MMa MO-BUCOK MKOHOMWYECKM edpekT, a
npu 3acaxpgaHe Ha 45-gHeBeH pascag e
npenopbunTesiHa cemtb6ara Ha 01 oHW.

broccoli hybrids. The most effective
technological solution for late field broccoli
production is sowing seed in mid-June
and planting of 30-day seedlings in mid-
July, resulting in a total yield of 2532.65
kg/da at production cost 0.26 BGN/kg and
rate of profitability 239.20%.

2. Economically optimal combination
between seed sowing and transplant age
for the Fiesta F; hybrid is obtained under
variant 3, where a net income of 1374.26
BGN/da and a profitability rate of 216.12%
is achieved.

3. For hybrid Marathon F;, the highest
economic performance, measured at
232.57% profitability, low cost of
production (0.25 BGN/kg) and high net
income (1540.03 BGN/da) have been
obtained at earliest dates of sowing and
planting, using a young transplants.

4. Most economically viable for hybrid
Coronado F; is the cultivation option by
sowing on June 15 ™ and planting 30-day
seedlings on July 15" The resulting total
output is BGN 2020.55 / da and a rate of
profitability of 222.92%

5. In the region of Kyustendil, growing
Parthenon F; broccoli hybrid with a
sowing period of 15" June and planting
30-day seedlings on July 15" from an
economic point of view is the most
effective. The net income is 2179.75
BGN/da and the rate of rentability is
289.42%. With a slightly higher rate of
profitability of 290.86%, but lower total
output and net income is the variant with
the same sowing date using older
seedlings.

6. When using 30-day transplants of
broccoli, sowing on June 15" has a higher
economic effect, and when using 45-day
trsatmsplant, it is advisable to plant on June
1°.
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PE3HOME

OcHOBHa Uen Ha m3c/eaBaHeTo €
Ja ce npocriegun  UUTOTOKCUYHOTO 1
FEHOTOKCMYHO BAWSIHUE Ha Xepbuunga
NASA-SL Bbpxy KOpeH Ha Nnyk, kato ce
cneav gb/HKnHaTa Ha KopeHa.

NASA-SL e xepbuumg, KOWTO Cb-
ObpXa akTnBHaTa cybcTaHums: rnmgosar.

Met posm (5, 10, 15 20, 30 ml
xepbuuma) ca wuscnegBaHn 3a LUTOTOK-
CUYHOCT cnep 8-ua geH Ha obpaboTka.
LInTOTOKCMYHOCTTA  Ha  TpeTupaHuTe
KOpPEHW Ha /yK ce goka3Ba 4pe3 Ab/DKU-
HaTa Ha KopeHa Mmy.

Crnopef nosy4yeHWTe pes3yntatu
MOXe [Aa Ce HafnpaBu 3ak/iyeHue, 4de
xepouumnabT NASA — SL, oka3Ba LMTOTOK-
CMYHO W TEHOTOKCMYHO Bb3AelCTBUE
BbPXY KopeHa Ha niyk. C yBesimyaBaHe Ha

SUMMARY

Main objective of this investigation
was testing the cytotoxic — genotoxic effect
of total herbicide NASA-SL, in onion root,
through the length of root of onion.

Herbicide NASA-SL, is total
herbicide, active substances contain:
Glyphosate.

Five doses, (5, 10, 15, 20, 30 ml
herbicide) were assessed for cytotoxic
after 8 day exposure. Cytotoxicity of
treated onion roots was inferred through
the length of root of onion.

According to the obtained results
we can conclude that herbicide NASA-
SL, has cytotoxic — genotoxic effect in
onion roots. By increasing the
concentration of Glyphosate the length of
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KOHUEeHTpauusaTa Ha rnndosar, Ob/KMHa-
Ta Ha KopeHa Ha snyka Hamansasa. [Mpwu
KoHUeHTpauua ot 30 ml ot xepbuuwma,
AbnxunHata e Hyna. [pu KoHTposiHaTa
rpyna Ab/pKMHaTa Ha KopeHa gocrtura o
9.2 cm 3a 8 gHu.

KnouoBn oymMu: LUTOTOKCUYHO U
reHOTOKCMYHO BAnsHue, xepbuung NASA-
SL, nyk, KopeH

YBO/,
FeHOTOKCMYHOCTTA € eduH  oT
CEPUO3HUTE  CTpaHWYHM  eddekT  Ha

ynotpe6arta Ha nectuuman. 3aMbpcsBaHETO
Ha oOkonHaTa cpefja ce e  YBenuMuuio
CTPEMIIaBO Mpe3 MOCMEAHUTE  HSKOJIKO
JeceTunetus nopagu pas/iMuyHN YOBELLKU
JeHocTn. CenickocTonaHckMTe npenapaty,
HeobxooumMKU 3a eeKTUBHO MNPOM3BOACTBO
Ha KynTypu, ca 3HauuTeneH W3TOYHUK Ha
3ambpcaBaHe. [llecTuumanTte nputexasaT
610N0rMyHa aKTUBHOCT, BK/HOYBALla TEHO-
TokcuuHo BnusiHne ((Dimitrov et al., 2006;
Mustafa and Arikan, 2008; Yuzbasioglu et
al., 2009; Lamsal et al., 2010). Taka nec-
TMUMAUTE C MyTareHeH noTeHuuan morart ga
NOB/MSAT Ha HeueneBuTe OpraHusMu 1 Aa
oKaxaTr HebnaronpusTHO Bb3AEWCTBME Ha
yoBeLLKoTO 3apaBe (Bolognesi, 2003).

MecTuumaunTe, U3NON3BaHN B CbBpe-
MEHHOTO 3eMefenve UMaT 3HauMTesIeH Npu-
HOC 3a TOKCUYHWTE BeLecTBa B OKOMHaTa
cpefia, a TexHUTe cneau B MNI0A0BETE U
3eN1eHYyuMTe ca BaXHW pPUCKOBM hakTopu
3a noTpeb6uTenuTe.

3amMbpcsaBaHeTo e OCHOBEH
npo6sem, KOMTO MOHWXaBa KauyecTBOTO Ha
XXMBOT B pasfiMyHN acnekTu. 3amMmbpcuTen e
BCAKO eAHO BELLEeCTBO, KOETO MPUCHLCTBA B
npupogara B KofnuyecTBa Mo-ronemu ot
€CTeCTBEHOTO  CbAbpXaHWe,  OCHOBHO
nopagy YoBELLUKM AENHOCTM U B KpaliHa
cMeTKka BpefsT Ha OKosHaTa cpeja U
HeliHaTa XusHeHa cuctema (Khopkar 2002).

3amMbpcsiBaHETO Ha OKoJfHaTa cpefa
MOXe Ja 6bje MyTareHHO WM TOKCMYHO 3a
BCUYKM XXMBU OpraHu3mu. 13nonsBaHeTo u
MOCTOSAHHOTO WM3NaraHe Ha Te3n XUMUYHU
BelllecTBa MOXe [a AoBefe A0 NpoMsiHa B
reHeTMyHaTa KOHCTUTYLUMA Ha AajeH opra-
HU3bM. MyTareHHMTe aKTUBHOCTU Ha kKie-
THYHO HMBO MoraT ja 6bAaT npesmsBuKaHu

root of onion it was shorter. At
concentration of 30 ml herbicide the
length it was zero. While at control group
the length of onion root it was till 9.2 cm
for 8 days.

Key words: cytotoxic-genotoxic
effect, herbicide NASA-SL, onion, root

INTRODUCTION

Genotoxicity is one of the serious
side effects of pesticides exposure. The
environmental pollution has increased
tremendously over the last few decades
due to the various human activities.
Agrochemicals necessary for efficient
crop production are significant pollution
source.

The pesticides possess biological activity
including genotoxic influence (Dimitrov et
al.,, 2006; Mustafa and Arikan, 2008;
Yuzbasioglu et al., 2009; Lamsal et al.,
2010). So, pesticides with mutagenic
potential can influence non target
organisms and adversely affect human
health (Bolognesi, 2003).

Pesticides used for modern farming
represent a substantial input of toxic
substances in the environment, and
residues present in fruits and vegetables
are important risk factors for consumers.

Pollution is a major problem which
lowers the quality of life in various
aspects. A pollutant is any substance that
may present in the nature in quantities
greater than natural abundance, chiefly
due to human activities and ultimately
harm the environment along with its living
system (Khopkar 2002).

Environmental pollutions may be
mutagenic or toxic to all living organisms.
Use and constant exposure to these
chemicals may result in change in the
genetic constitution of an organism.
Mutagenic activities at cellular level can
be induced by air pollutants, water
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OT 3aMbpPCUTENN Ha Bb3AyXa, 3aMbpcuTenu
Ha BOAA, XpaHUTesHU A06aBKuU, HAPKOTULY,
HanuTKW, NecTuuuan 1 NPOMULLMIEHW MPO-
Oyktn. Bsxa npoBefeHW MHOTO reHOTOKCUY-
HV NpOyYBaHUs 3a yCTaHOBSIBAHE Ha Bpej-
HOTO Bb3AeNCTBUE OT pas/IMYHK NECTULMAN,
KOUTO pasKpuBaTt TAXHOTO ONacHO BAWSHUE
OCBEH Monsute wuM. HexenaHute wum
ocTaTbUM BBB BOAA, XpaHa M OKofHaTta
cpefia MoraT Aa NPUYUHAT HSKOUM CEePUO3HU
30paBOCNOBHM NpPo6neMn. XpoOMO30OMHUTE
aHoManmu, Npean3BuKaHN OT HSKOW OT Tesu
CbeJUHeHus, ce CBbp3BaT C TAXHaTa Crno-
cobBHOCT fda npuumHsaBaT myTaumm (Panday

et al., 1994).
Allium cepa (n1ykK) ce cunTa 3a Hai-
ehekTBEH TecToB OpraHu3bM, KOWTO

nokKasea Ha/IMYMEeTO Ha MyTareHHU XUMUYHN
BelllecTBa nopagy KMHETUYHWUTE MY Xapak-
TEPUCTVKM Ha MNbMKyBaHe W HaMume Ha
XPOMO30MU, MOAXOAAWM 38 LMUTOTOKCUYHO
uscnenBaHe.

PasznnyHnte napametpu Ha Allium
cepa kato copMa Ha KOpeHa, pacTex,
MUTOTWYEH MHAOEKC, XPOMO30OMHMW abepaLuu
W T.H. MOraT [ja ce M3MoJ3BaT 3a OLeHKa Ha
UMTOTOKCMYHOCTTA W MyTareHHocTTa Ha
3aMbpCUTE/IMTE Ha OKOoJIHaTa cpeaa.

MATEPWNANT N METOA4WA

TectBaHO cbegmHeHune: NASA-SL,
AKTUBHa cbCTaBka: 'nudosar

EKCNepMMeHTbT € U3BbPLIEH C
pasnunyHa KoHUeHTpauusa Ha xepbuumnaa c
Jo3a nof Hopmata npenopbyaHa oOT
npounssogutenute ot 5,10,1520 n 30
mil/L.

3a u3cnegBaHeTo ca  M3MOJM3BaHU
rnasu nyk (Allium cepa L.) oT Tbproeckata
Mpexa. 3a MUTOTUYHWUTE U3C/IeABaHUS e U3-
nonseaH npenapar oT aueTtokapmuH. lMog-
rOTBEHM Ca YeTMpy MOCTOSTHHW NpPeaMETHU
CTbK/a 3a MMKPOCKON 3a BCAKO TpeTupaHe.

LIMTOTOKCUYHOTO BAMSIHUE € npoc/ie-
[EeHO No Ab/HKMHATA Ha KopeHa Ha fyka.

eHOTOKCUYHOTO B/IUSHWE € npo-
cnefeHo no MuKposiiparta B KIEeTKUTE Ha
KOpeHa Ha nyka W B KNeTkuTe Ha
nykosuuara.

XepomumabT NASA-SL, npegu
ynoTpeba, ce paspexga B neT pas/iMyHu
KoHUeHTpauuu: 5, 10, 15, 20 n 30 ml Ha

pollutants, food  additives, drugs,
beverages, pesticides and industrial
products. Many genotoxic studies have
been carried out to detect the harmful
effects of different pesticides which reveal
their hazardous effects in addition to
benefits. Their undesirable residues in
water, food, and environment may cause
some serious health problems.
Chromosomal abnormalities induced by
some of these compounds were found to
be linked with their capacity to induce
mutations (Panday et al., 1994).

Allium cepa (onion) has been
considered as a most efficient test
organism to indicate the presence of
mutagenic chemicals due to its kinetic
characteristics of  proliferation  and
possession of chromosomes suitable for
cytotoxic study.

Different parameters of Allium cepa
such as root shape, growth, mitotic index,
chromosomal aberrations etc can be used
to estimate the cytotoxicity and
mutagenicity of environmental pollutants.

MATERIAL AND METHODS

Compound tested: NASA-SL,
Active ingredient is: Glyphosate

Dose selection experiment was
conducted with different concentrations of
herbicide below the manufacturers
recommended dose of 5,10,15,20 and 30
ml/L.

Commercially available bulbs of
onion (Allium cepa L.) were utilized for the
study. Acetocarmine squash preparation
was used for mitotic studies. Four slides
were prepared for each treatment.

The cytotoxic effect is followed by
the length of root of onion.

The genotoxic effect is followed by
the micronucleus in the cells of the root of
onion and in cells of the bulb.

The herbicide NASA-SL, before
using is diluted to five different
concentrations: 5, 10, 15, 20 and 30 ml,
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amtbp. C  BCAKAa  KOHUeEeHTpauus  ce
Tpetnpar 20 rnaeun. JIykbT e TpetupaH 8
OHW.

PE3YJITATU N OBCBXXOAHE

Pesyntatute ca npeacraBeHu B
Tabnuua 1. Kakto ce Bmxga oT Tabnvua-
Ta, Ab/DKMHATA Ha KOpPeHW ce Hamasnssa
npy yBenvyaBaHe Ha KOHUeHTpauusaTa Ha
rnudposata NASA-SL.

CTeneHTa Ha TOKCUYHOCT Ha xepbu-
umaa NASA-SL KkbM KOpeHu OT /iyK ce
OoueHsiBa NocpencTBOM CTOMHOCTUTE Ha
ObmxnHata Ha kopeHa (Tabnuua 1). [o-
3aTa oT 30 ml xepbuung / | Boga 6nokmpa
pacTexa Ha KIeTKM Ha KopeHa Ha fyka
(durypa 1).

Jos3ata ot 5 ml xepbuung / Ha
NTHP BOAA BOAM A0 OTpuuarteneH edekT —
crvpaHe Ha yAb/iXaBaHEeTO Ha KOpeHa, B
CpaBHEHMe C KOopeHa Ha KOHTposiHaTa
rpyna nyk. CpegHata [Ab/kuMHa Ha
KOpeHa Ha NnykK npu KoHueHTpauusa ot 5 ml
xepouuma /1 L e 1.353 mm.

Jo3a ot 10 ml xepbuump / Ha
TP BOJda MNPUYMHABA MO-HeraTmBeH
edekT — Ab/DKMHATA Ha KOpPEeH OT JiyK e
no-Masika B CpaBHEHWEe C KOpeHa Ha Nyk,
TpeTvpaH C KoHUeHTpaums oT 5 ml n ¢
KOHTpO/SIHaTa rpyna nyk. CpepgHarta
Ob/XMHA Ha KOpeHa Ha nyk npu
KoHUeHTpauusa ot 10 ml xepéuuma /1L e
1.225 mm.

Jo3a ot 15 ml xepbuump / Ha
TP BOJda MNPUYMHABA MO-HeraTmBeH
epekT — Ab/DKMHATa Ha KOPeH OT NyK e
no-mMasika B CpaBHEHUWE C KOpeHa Ha Nyk,
TpeTmpaH C KoHueHTpauus ot 5 ml n 10
ml n ¢ KoHTpoNHaTa rpyna nyk. CpegHara
Ob/XMHA Ha KOpeH Ha Jiyk  npu
KOHUeHTpauusa ot 15 ml xepouuma /1 L e
0.425 mm.

Josa ot 20 ml xepbuumng / Ha IMTBLP
BOAA MNPUUMHABA MO-HEraTMBeH eqekT —
Ob/DKMHATA Ha KOpeH OT NyK e Mo-Masika B
CpaBHeHMe C KOopeHa Ha Nyk, TpeTupaH C
KoHueHTpaumst oT 5, 10 n 15 ml n c Kok-
TponHata rpyna nyk. CpegHata Ab/xuHa
Ha KOpeHa Ha Nyk npu KoHueHTpaums ot 20
ml xep6uung, /1 L e 0.275 mm.

per liter. At each concentration treated 20
onion bulbs. The onions are treated for 8
days.

RESULTS AND DISCUSSION
The results are presented at Table
1. As it shows in table the length of onion
roots are decrease by increasing the
concentration of Glyphosate NASA-SL.

The degree of toxicity of herbicide
NASA-SL to onion roots was assessed by
means of the root length values (Table 1).
The dose of 30 ml herbicide / | water
blocked growth of cells of root of onion
(Figure 1).

The dose of 5 ml herbicide / per
liter water caused negative effect —
inhibition of root elongation, compared
with the root of control group of onions.
The average length of onion root at
concentration of 5 ml herbicide/ 1 L, is
1.353 mm.

At dose of 10 ml herbicide / per liter
water caused more negative effect — the
length of onion root is became shorter,
compared with the root of onions treated
at concentration of 5 ml and with control
group of onions. The average length of
onion root at concentration of 10 ml
herbicide/ 1 L, is 1.225 mm.

At dose of 15 ml herbicide / per liter
water caused more negative effect — the
length of onion root is became shorter,
compared with the root of onions treated
at concentration of 5 and 10 ml and with
control group of onions. The average
length of onion root at concentration of 15
ml herbicide/ 1 L, is 0.425 mm.

At dose of 20 ml herbicide / per liter
water caused more negative effect — the
length of onion root is became shorter,
compared with the root of onions treated
at concentration of 5, 10 and 15 ml and
with control group of onions. The average
length of onion root at concentration of 20
ml herbicide/ 1 L, is 0.275 mm.
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CpefHata Ab/XnHa Ha KOpeH Ha
NIyK OT KOHTpOsiHaTa rpyna e 5.59 cm.

Tabnuua 1. Pe3yntatm 3a [Ab/DKMHATa Ha KOpPeH OT Jyk,

The average length of onion root at
control group of onions is 5.59 cm.

B passinyHa

KOHLUEeHTpauus Ha xepouuug NASA - SL, paspegeH B 1 inTbp
Table 1. Results of length of root of onion, in different concentration of herbicide

NASA - SL, diluted in 1 liter

JbmKnHa Ha KopeHa Ha NyK Npu pas/iniHa KOHLEHTpaUysa Ha xepbuuug, pasTBopeH B 1 inTbp
Length of root of onion, in different concentration of herbicide, diluted in 1 liter

5ml/1L 10ml/1L 15ml/1L 20ml/1L 30ml/1L Control
1 1imm 1.5mm Oomm 0.5mm 0 3.5cm
2 imm Oomm Omm 0.5mm 0 4.7cm
3 2mm 1.5mm 0.5mm 1 mm 0 1.5cm
4 omm omm Oomm 0.5mm 0 6.5cm
5 1.5mm Oomm Omm 0mm 0 3.4cm
6 omm 2mm Oomm 0.5 mm 0 lcm
7 omm 3mm 1mm 0mm 0 8.7cm
8 0.5mm 2mm 0.5mm 0 mm 0 7.8cm
9 1imm omm 0.5mm 0.5 mm 0 3.8cm
10 4mm 2mm Oomm 0mm 0 7.5cm
11 1.5mm 0.5mm Omm 0 mm 0 1.4cm
12 omm 0.5mm 1 mm 0mm 0 9.2cm
13 2mm 2mm Oomm 0mm 0 5.1cm
14 4mm 0.5mm 1.5mm 0 mm 0 8.5cm
15 1.5mm 2mm 0.5mm 0.5 mm 0 4.1cm
16 3mm Oomm 0.5 mm 1 mm 0 7.5cm
17 3mm imm 1lmm 0 mm 0 6.2cm
18 omm omm Oomm 0.5 mm 0 8.3cm
19 1imm 3mm 1mm 0mm 0 7.1cm
20 0.5mm 3 mm 0.5mm 0 mm 0 6cm
CpepHa
ObIDKNHA
HakopeH 27.05mm:20= 24.5:20= 8.5:20= 55 mm: 20= 0mm 111.8 cm: 20=
OT NyK 1.353 mm 1.225 mm 0.425 mm 0.275 mm 5.59 cm
Average
Length of
onion root

B Tabnuua 2 ca npeacTtaBeHn
6poAT Ha wmMukposgpa (M#A) npu 500
KNeTkMn OT KOpeH M [flaBa Ha NykK, C
pa3nunyHa KoHLeHTpaumusa Ha xepbuuma,

Kakto e nokaszaHo B TabnuuaTta,
cpeaHusaT 6poli MUKposApa B KIETKUTE
Ha KopeH nyk (11 MA / 500 kneTkn) e no-
BMCOK B CpaBHEHWe C K1eTKUTe B rnasara
(5 MN / 500 kneTku). Mpn KOHUETPauusaTa
Ha xep6buuymaa ot 15 n 20 ml pasnmkara B
6poa Ha MuKposigpata B KNeTkuTe Ha
KOpeH nyk e 2 M#, AoKaTo B KNEeTKuTe Ha
rnasata e 1 M4.

Mpu KOHTpoOsiHaTa rpyna 6posAT Ha
MA e no-manbk B CpaBHEHWE C TpeTu-
paHuns nyk ¢ xepbuuua.

At Table 2 are presented the
number of micronucleus (MN) at 500 cells
of root and bulb of onion, in different
concentration of herbicide.

As it show in table the average
number of micronucleus in cells of onion
root (11 MN / 500 cells) is higher
compared with cells in onion bulb (5 MN /
500 cells). At concetration of 15 and 20
ml herbicide the difference of number of
micronucleus in cells of onion root it was
2 MN, while in cells of onion bulb is 1 MN.

At control group the number of MN
is lower compared with treated onions
with herbicide.
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Ta6nuua 2. Bpoii mukposigpa (MA) npu 500 kNeTkM OT KOPEH W rnasa oT NyK, C
pasnnyHa KOHLEHTpaumsa Ha Xxepouuung

Table 2. Number of micronucleus (MN) at 500 cells of root and bulb of onion, in
different concentration of herbicide

Bpoii Mukposgpa Bpoii Mukposigpa B KOpeHa 1 rnasa oT yK, C pas/inyHa KOHLIEHTpaLmsa Ha xepbuuug,
Number of Number of micronucleus(MN) at root and bulb of onion,
MN /500 cells in different concentration of herbicide
5ml/iL 10ml/1L 15ml/1L 20ml/1L 30ml/1L Control
Boperoriyk 19 14 15 17 0 4
In onion root
B rnasa ot nyk 5 8 10 11 0 2
n onion bulb

dur. 1. Mukposgpa B K1eTKUTE Ha KOPEeH Ha NyK
Fig. 1. Micronucleus in cells of onion root

- 'Hn_l_-.

dur. 2. Mukposapa B KNeTKUTe Ha rnasa /ykK
Fig. 2. Micronucleus in cells of onion bulb

n3Bogn CONCLUSIONS

Bb3 oOcHOBaTa Ha MOfy4vyeHuTe Based on obtained results can
pesyntatm Moxe pfa ce 3akouun, 4e | conclude that herbicide nasa sl has
xepobmuuabT nasa sl uma yutotokemnyeH u | cytotoxic and genotoxic effect in cells of
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reHOTOKCUUYEH edheKT BbpPXy K/eTkuTe Ha
KOpeHa U rnaBaTta Ha flyka B CPaBHEHME C
KOHTpO/HaTa rpyna.

ObmxuHata Ha KOpeHuTe B KOH-
TpoNHaTa rpyrna € MHOroKpaTHO Mo-
ronsiMa OT KOpeHa Ha TpPeTupaHus nyk.

BpoAT Ha MuUKposgpata Ha TpeTu-
paHus NyK e MNo-rofisiM B CPaBHEHWE ¢
KOHTpO/HaTa rpyna.

root and bulb of onion, compared with
control group.

The length of roots at control group
was a manifold longer than the root of the
treated onions.

The number of micronucleus at
treated onions it was higher compared
with control group.
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PE3IOME

OcHoBHaTa Lie/1 Ha HacToALWETO U3-
cnefpaHe 6e fa ce Npoy4yun ajaroueHosara
Mo ropHOTO TeuyeHWe Ha peka Bappap
(MakegoHUs1) nNpe3 NPoONeTHUs CE30H Ha
2010 roguHa. MpobuTte ca B3eTU OT Tpwu
MEeCTOMNOIOXeHUs.  KoHcepBupaHeTo e
M3BBLPLIEHO upe3 dopmangexung 4%.
OnpenensHeTo e  UM3BbPLWIEHO  4pe3
MapKepu 3a BOAOpac/u.

MNpe3 nepvoga Ha u3cnegsaHe ca
ycTaHOBeHM 56 Buga BOAOPAc/iN, KOWUTO
npuHagnexar Ha 4 nogpasgeneHus:
Cyanophyta (8 supga), Bacillariophyta (30
Buaa), Euglenophyta (6 Buga) w
Chlorophyta (12 Buga). AnroueHosaTa e
JomuHnpaHa ot Bacillariophyta (30 Buga

SUMMARY

The main objective of this study
was to investigate the algocenosis in
uperstream part of river Vardar
(Macedonia) during spring season of 2010
year. The samples were taken at three
localities. The conservation is done by
formaldehyde 4 %. The determination is
done by algal keys.

During the investigation period we
noticed 56 species of algae, which belong
to 4 divisions: Cyanophyta (8 species),
Bacillariophyta (30 species), Euglenophyta
(6 species) and Chlorophyta (12 species).
The algocenosis is dominate by
Bacillariophyta (30 species or 53,57 %),
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unu 53.57 %), cneasaH ot Chlorophyta c
21.43%, Cyanophyta c¢ 14.29% wn
Euglenophyta ¢ 10.71%.

OcBeH ToBa ca  aHaJM3MpaHu
PU3NKO-XMMUYHMUTE  NapameTpun,  Karto:
TemnepaTypa, 06wy pasTBOPUMMU TBHPAM
Bewectsa (TDS), pH, conu.

KntovoBun gymu: Bogopacnu, peka,
Bappgap, MakefoHusA

yBO/[,

V3BbpLUEH € aHa/IM3 Ha a/iroLEeHo-
3aTa Ha utonepuguToHa 1 uTonaHK-
TOHa Ha peka Bappap, kosiTo Teye B
3anagHarta yacT Ha MakepoHus 1n e 06ekT
Ha aHTPOMOreHHO NpeToBapBaHe, pe3yn-
TaT or ypbaHusauuaTa. M3cnegsaHu ca
nocneguuuTe ot NPOMEHUTE B XUAPOSIOXK-
KATE U XUAPOXUMUYHUTE PEXMMU BbPXY
BMOOBMA CbCTaB M GuomacaTa Ha mTo-
nNaHKToOHa U ouTonepmdTOHOBMTE BOAO-
pacnu. Pasrnexpga ce Bb3MOXHOCTTa 3a
n3nonseBaHe Ha putonepuduToHa 1 du-
TONMAHKTOH KaTo nokasaTtenu 3a eKoso-
TMYHOTO CbCTOSIHME Ha PEYHUTE eKocuc-
Temn. OpraHM4yHOTO 3aMbpcsiBaHE Bb3-
HWKBA, KOrato rofiemMm Kosimyectsa opra-
HUYHN CbEeAUHEHMS OT MHOTO M3TOYHULM
ce OTAenAT B Tedyaluute BOAW, e3epa U
mMopeTa. OpraHn4yHUTE 3aMbpcuTeny npo-
n3nusar oT O6uToBM OTNaAbYHU BOAU
(cypoBu unu TpetupaHn) uam ot rpagckus
OTTOK, NMPOMMLUSIEHN OTNaAbYHU BOOU U
BOJHW cTonaHcTBa. OpraHuyHuTe oTtna-
ObYHM BOAM YECTO CbAbpXKaT ronemu
KO/iMdecTBa  CycneHAMpaHo  TBbpAO
BELLECTBO, KOETO HamasisiBa CBET/IMHATA,
C KoATO pasnonaraT (POTOCUHTETUYHUTE
opraHn3mu, npegumHo Bogopacnn. OcBeH
TOBa OpraHUYyHUTE OTnagbUy OT Xopa K
XMBOTHM CbLO MoraT ga 6baar 6oratu
Ha 601eCTOTBOPHU (NaTOreHHM) OpraHu3-
mu (Altenburger et al., 2000).

MATEPWNAN N METO4WA

Mpobute ca cbbpaHuM OoT 3 MecTa
no npoTexeHwe Ha peka Bappap npes
nposieTHMs ce3oH Ha 2010 rogmHa.

BogHute npobu ca cbbpaHn B
CTbKNeHn wuweta oT 500 ml, 10 cm op,

followed by Chlorophyta with 21.43 %,
Cyanophyta with 14.29 % and Euglenophyta
with 10.71 %.

We analysed and physico-chemical
parameters, such as : temperature, TDS,
pH, salts.

Key words: Algae, river, Vardar,
Macedonia

INTRODUCTION

Analysis of algocenosis of the
phytoperiphyton and phytoplankton of
river Vardar, which flowing over the west
part of territory of the Macedonia and
subject to anthropogenic load resulting
from urbanization is presented. The effect
of changes in the hydrological and
hydrochemical regimes on the species
composition and biomass of
phytoplankton and phytoperiphyton algae
is discussed. The possibility of using
phytoperiphyton and phytoplankton as an
indicator of the ecological state of the river
ecosystems is analyzed. Organic pollution
occurs when large quantities of organic
compounds from many sources are
released into the receiving running
waters, lakes and also seas. Organic
pollutants originate from domestic sewage
(raw or treated), or urban runoff, industrial
effluents and farm water.

Organic effluents also frequently contain
large quantities of suspended solid which
reduce the light available to
photosynthetic organisms mainly algae.

In addition organic wastes from people
and animals may also rich in disease
causing (pathogenic) organisms
(Altenburger et al., 2000).

MATERIAL AND METHODS

The samples were collected from 3
sampling sites, along the river Vardar
during spring season of 2010 year.

Water samples were collected in
500 ml glass bottles, 10 cm beneath the
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BOJHaTa MOBBLPXHOCT CbC CTaHAapTHU
meTtoam (Hindak, 1978).

MposognmocTtta, pH, conu, TDS
(O6LWO KOMMYECTBO pa3TBOPEHM COMN) ca
N3MepPEHN Ha MSACTO C MPEHOCUMU UHCTPY-
MeHTn (HACH). C ueTka 3a 3bbu e
CBaJIeH enuWIMTOH OT KaMbHuUTe. B3e ce
npoba enugutoH OoT cybecTpaTta U ce
noctaBsy B N1aCTMacoBU BYTU/IKN.

KpembuHMTEe BOgOpacnn ca wus-
cnepBaHu ¢ MMKpockon Leica.

MNMouyuncTBaHe Ha KpeMbYHM BOOOpPaC/ 1IN

MounctBaHeTo Ha dpycTym oOT
KpeMbyHUTE BOAOpac/au, NOAroToBKa Ha
NMOCTOSIHHM  MpegMeTHM  CTbkna  3a
MUWKPOCKON n onpegensiHeTo ce
n3BbpLlBaT No Krammer n Lange-Bertalot
(1986, 1988, 1991a, 1991b).

NoeHTndmkaumsaTa Ha Bogopacnun
6e M3BbpLIEHA CbINACHO K/IHYOBU AYMU:
Bacillariophyta: Kramer n Lange-Bertalot
(1986, 1988, 1991a, 1991b).

NpoeHTudukaumsata Ha Cyanophyta
e wu3BbpweHa cnopen: Anagnostidis,
1988.

MpaeHTndmkaumsta Ha Chlorophyta
n Euglenophyta e wu3BbplleHa cnopeg;
Ettl (1960).

MecTononoxeHue Ha n3cnegBaHeETo

Peka Bappgap wu3supa oT BpyToOK,
HAKOJIKO  KunomeTpa Ha cesep OT
FoctmBap B Penybnuka MakegoHus.
MwnHaBa npe3 [ocTtuBap, Ckonuve u npes
Benec, npecuya rpbLkaTta rpaHuya 61130
o eerenu, MonukacTtpo n bonmnua.

eorpadpcknte KoOpAMHATU Ha peka
Bapgap, B rpagycu MWHYTU CEKyHAM:
wnpuHa 40°3027"'N, abmkuHa 22°43'3"E.

water surface, using standard methods
(Hindak, 1978).

Conductivity, pH, salts, TDS (Total
Dissolved Salts), were measured on site
using portable instruments (HACH).
Epilithon was brushed from the stones
using a toothbrush. Epiphyton was
sampled from the substrate and placed in
the plastic bottles.

The diatoms were examined using
a Leica microscope.

Diatoms cleaning

Cleaning of diatoms’ frustules and
the preparation of slides and their
determination was done according to
Krammer and Lange-Bertalot (1986,
1988, 1991a, 1991b).

Diatoms’ identification was done
according to the keys: Bacillariophyta:
Kramer and Lange-Bertalot (1986, 1988,
1991a, 1991b).

Identification of Cyanophyta was
done according to the key: Anagnostidis,
1988

Identification of Chlorophyta and
Euglenophyta was done according to the
key: Ettl (1960).

Study area

The River Vardar rises at Vrutok, a
few kilometers north of Gostivarin the
Republic of Macedonia. It passes through
Gostivar, Skopje and into Veles, crosses
the Greek border near Gevgelija, Polykastro
and Axioupoli ("town on the Axios").

Geographical coordinates of river
Vardar, in degrees minutes seconds:
Latitude 40°3027"N, Longitude 22°43'3"E.
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Peka Bapgap
Vardar River

PE3YJITATN N OBCbXXAJAHE

Mpe3 nepuofa Ha u3cnegsaHe ca
yCTaHOBeHM 56 Buaa BOAOpac/iv, KOUTO
npuHagnexar Ha 4 divisions: Cyanophyta
(8 Bupga), Bacillariophyta (30 Buga),
Euglenophyta (6 Buga) n Chlorophyta (12
BMAa). AnroueHosaTa ce [AOMUHMpaA OT
Bacillariophyta (30 Bumga wnn 53.57 %),
cnegaH o1 Chlorophyta ¢ 21.43%,
Cyanophyta ¢ 14.29% wn Euglenophyta c
10.71%.

Pesyntatute OT npoyyBaHeTO ca
npegctaBeHn B Ta6nuvuya 1. OnpegenexHn
ca 56 Bupa, kKOUTO NpuHagnexar KoM 4
paspefa: AnroueHosarta ce AOMUHMPA OT
Bacillariophyta (30 Buga win 53.57 %),
cnegsgaH ot  Chlorophyta ¢ 21.43%,
Cyanophyta ¢ 14.29% un Euglenophyta c
10.71%.

Paspepn Bacillariophyta e npeacrta-
BeH oT 20 poga, cneaBaH oT Cyanophyta
¢ 6 poga, Euglenophyta n Chlorophyta ot
3 poga.

Bposi Ha BMOOBETE OT €4HO MECTO-
MOJIOXEHVE € Pa3/INYeH: Ha MbPBOTO MECTO-
nosioXeHve ca ycrtaHoBeHu 17 Buga, Ha
BTOpOTO 31 BUAA, AOKATO Ha TPETOTO Mec-
TOMosIoXeHne ca onpegenenn 29 enga. Kak-
TO ce 3abefisi3Ba Ha BTOPOTO U TPETO MEC-
TOMOJIOXEHME MMa NO-rofisM 6poit Bogopac-
N1, OTKOJ/IKOTO Ha BTOPOTO MECTOMNOJIOKEHNE.

20 40 km
—_—
o 20 Al mi

KOSOovVOo

SERBIA

BULGARIA

Jumanovo
4SKOPJE

.Slip

__Strumlca o

‘s JBitola

ALBANIA /7=

GREECE

Peka Bapgap — MakenoHus
Vardar River — Macedonia

RESULTS AND DISCUSSION

During the investigation period we
noticed 56 species of algae, which belongs
4 division: Cyanophyta (8 species),
Bacillariophyta (30 species), Euglenophyta
(6 species) and Chlorophyta (12 species).
The algocenosis is dominate by
Bacillariophyta (30 species or 53,57 %),
followed by Chlorophyta with 21.43 %,
Cyanophyta with 14.29 % and Euglenophyta
with 10.71 %.

The results of our investigation are
presented in Table 1. Determined species
(56 species) belongs to 4 divisions:
Bacillariophyta (30 species or 53,57 %),
followed by Chlorophyta with 21.43 %,
Cyanophyta  with 1429 % and
Euglenophyta with 10.71 %.

The division Bacillariophyta contain
20 genus, followed by Cyanophyta with 6
genus, Euglenophyta and Chlorophyta by
3 genus.

The number of species per locality
is different : in first locality determined 17
species, in second determined 31 , while
at third locality is determined 29 species.
As seen second and third locality has
more number of algal species than
second locality.
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Tabnuvua 1. Bogopacnu BbLB BofaTa Ha peka Bapgap npes nposieTHUsA ce3oH Ha 2010 r.

Ta6nuua 1. Determined algae in waters of river Vardar during spring season of 2010

Level of MecTononoxeHus
saprobity Localities
1 2 3
Pa3pep / Divison Cyanophyta
1 /Anabaena inequalis (Born. et Fla.) +
2 Chroococcus cochaerens (Naeg.) +
3 Nostoc linckia (Born et Flah.) B +
4 Oscillatoria .formosa (Bory) a + +
5 Oscillatoria mirabilis (Bécher) +
6 Phormidium ambigum (Gom.) + +
7 Ph. molle (Kutzing) B -a +
(<] Spirulina platensis (Nordst.)Geitl. B + +
Bp. 6MoMHANKaTOPHM BMAa 3a MeCcToobuTaHne 4 3 4 4
Number of bioindicators species per locality
8 06 6p. oT B1g Cyanophyta n 6p. BuaoBe 3a
MecToo6uTaHue /Total number of species
Cyanophyta and number of species per locality
30 Buga/species  |Paspes / Division BACILLARIOPHYTA
1 I/Achnantes hungarica(Gunow) o +
2 \Amphora lybica (Ehrenberg) + +
3 IAmphora normani (Rabenhorst) o +
4 Cocconeis pediculus (Ehrenberg) o-B + +
5 Cocconeis placentula (Ehrenberg) B +
6 Centronella reichelti(Voigt) + +
7 Cyclotella ocellata (Pantoseck) +
[¢] Cymatopleura solea (Brebisson) W.Smith B -a + +
9 Cymbella affinis (Kitzing) o-B +
10 C.helvetica (Kitzing) +
11 C.naviculiformis (Auerswald) Cleve B + +
12 Diatoma ehrenbergi Kutzing +
13 D.monoliforme (Kutzing) + +
14 D.vulgaris (Bory) B +
15 Epithemia adnata (Kiitzing) +
16 Fragilaria ulna (Nitzh.) Lange-Bertalot +
17 Gomphonema parvaulum (Grunow) +
18 Gyrosigma acuminatum( Kitzing) B +
19 Melosira varians (Agardh) B + + +
20 Meridion circulare (Agardh) o + +
21 Navicula lanceolata (Agardh) Ehrenberg +
22 Navicula radiosa (Kutzing) o-B + +
23 Navicula tripunctata (O.F.Mdller) Bory +
24 Nitzschia dissipata (Kutzing) Grunow o-B +
25 Nitzschia palea (Kutzing) W.Smith +
26 Pinnularia microstauron (Ehren.)Cleve o +
27 Rhoicosphenia abbreviata (Kitzing)Grun B + +
28 Surirella angusta Kiitzing) B +
29 Synedra ulna (Nitzsch) Ehrenberg. B + + +
30 S.nana (Meister) + +
Bp. 6uoMHAMKATOPHU BUAOBE 3a MectoobutaHne |17 10 19 15
Number of bioindicators species per locality
30 06w, 6p. BMA Bacillariophyta n 6p. Bugose 3a
Buaa/species MecToo6uTaHwue /Total number of species
Bacillariophyta and number of species per locality
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naalspecies

Pa3pep, / Division EUGLENOPHYTA

Euglena viridis (Ehrenbeg)

E.terricola (Dang.) Lemm

F

E.oblonga (Schmitz.)

E. intermedia (Klebs) Schmitz.

Phacus hispidulus Lemm.

O[O [W[N[F[E O

Trachelomonas.affinis Lemm.

Bp. 6UOMHAMKATOPHM BrAa 3a MECTOOOGUTaHVE
Number of bioindicators species per locality

6 Buga/species

O6L, 6p. Bua Euglenophyta n 6p. BugoBse 3a
MecToo6uTaHue /Total number of species
Euglenophyta and number of species per locality

12 Bugal/species

Pa3pep, / Division CHLOROPHYTA

Cladophora fract a(Roth) Kitz

C.fracta var. lacustris (Roth) Kiitz

C glomerata (L) (Kutz)

Closterium archerianum Cleve

C attenuatum Ehreb.

C.gracilis (Breb.)

C. moniliferum Nitzsch

C.parvulum Naegeli

C.praelongum (Breb.)

C.striolatum Ehreb

C. venus Kitz

Stigeoclonium tenue Kitzing

Q™

Bp. 6UOMHAMKATOPHM BMAa 3a MECTOOOUTaHVEe
Number of bioindicators species per locality

12 Buaal/species

06w, 6p. Bua Chlorophyta n 6p. Bugose 3a
MecToo6uTaHue / Total number of species
Chlorophyta and number of species per locality

56 Bupa/species

O6L, 6p. BUAOBE BOogoOpac/v 1 6uonHA. Buga 3a
nposieTeH ce3oH 3a MecToobuTaHue / Total number

29

17

31

29

during spring season per locality

of species of algae and bioindicators species

Mpe3 wu3cnegsaHnsa nepuop BOAO-
pacnute Cyanophyta ca B cbnogunmHeHa
O6LLHOCT, Te ca perncTpupaHn BbB BCUYKU
uscneaBaHM 4actM Ha e3epoTto. PasHo-
obpasneto ¥ NPOM3BOAMTENIHOCTTA Ha
BoJopacnute Bapupar B 3aBUMCUMMOCT OT
€CTeCTBOTO Ha (U3NYHUTE N XUMUYHUTE
CBOWCTBa Ha ckanuTe.

Mpegnonara ce, Ye ronemMnTe Kamb-
HA uMMaT YCTONYMBM OOLLHOCTW, [OKATO
MasIkKnTe MOXe fJa ce rnpemecTsar B
nepuoay Ha ronsiM MOTOK BoAa, Taka uye
pasHoobpa3neto KM 60ratcTBOTO  Ha
onopatra ce noHwkasa (Marker and
Willoughby, 1988).

Lobo et al. (2004) onucsat Nitzschia
palea kaToO 4YacTUYHO TONEPAHTHU KbM
3ambpcsaBaHe. B HacToAweTo n3cnefsaHe
obaye TO3W BWL UMa BWCOK OTHOCUTESIEH

Chlorophyta algae in the studied
period were in subdominant community,
they were registered in all studied parts of
the river. Diversity and productivity of
algae vary from one rock type to another
depending on the nature of the physical
and chemical properties of the rock.

Large stones are expected to have
stable communities, whilst small ones
may be so moved during periods of high
flow that the flora diversity and richness is
reduced (Marker and Willoughby, 1988).

Lobo et al. (2004) described
Nitzschia palea as partially pollution
tolerant. In this study, however, this
species had high relative abundance in
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6poii B eyTpochmyHnTEe BOAHW 6GaceliHu.
MHoro n3cnegsaHusi onuceaT N. palea u G.
parvulum KaTo KOCMOMOJ/INTHW, BWUCOKO
To/IepaHTHU KbM 3aMbpcsiBaHe, OCOGEHO
eyTpodmkaumsa N OpraHnyHO 3ambpcsiBaHe
(Hanpumep Lange-Bertalot, 1979; Kobayasi
and Mayama, 1989; Tapia, 2008).

CrtoliHoCcTMTE Ha (pu3nYHUTE U
XMMUYHWUTE noKasaTenn (Temnepartypa,
NpoBOAMMOCT, 06LLM pasTBOPUMU TBLPAU
BellecTBa, coseHocT, pH), nsmepeHu B
uscnielBaHata 30Ha npe3 nponeTHUs
Ce30H, ca npencraBeHn B Tabnuua 2.
Temneparypata, nposogumoctTta, TDS,
cofieHocTTa u pH ce yBenuuasat Hafony
Mo TeYEHNETO Ha pekarta.

KayecTBOoTO Ha Bogata 0OMKHOBeE-
HO ce BfiOLLAaBa HaA0/1y MO TEYEHMETO Ha
pekarta, KOATO npemMuHaBa npes rpajcka-
Ta 30Ha nMopaauM WU3XBBLP/ASAHETO Ha
HeobpaboTeHn O6UTOBU M MNPOMULLSIEHU
oTNagbyHU BOAM, KAKTO W Ha Apyru
pas3npocTpaHeHn U3TOYHULM Ha 3aMbpPCs-
BaHe OT pa3NIMYHUTEe HacesiIeHN MecTa.

eutrophic sites. Many studies describe N.
palea and G. parvulum as cosmopolitan,
high pollution tolerant species, especially
eutrophication and organic pollution (e.g.

Lange-Bertalot, 1979; Kobayasi and
Mayama, 1982; Tapia, 2008).

The values of physical and
chemical parameters  (temperature,

conductivity, TDS, salinity, pH) measured
in the study area during the spring
season are presented in Table 2.

Temperature, conductivity, TDS, salinity
and pH, increase downstream of river.

The water quality generally
deteriorate downstream of the river
passed through the urban area due to
discharge of untreated domestic and
industrial effluent, as well as other diffuse
sources of pollution from the different
settlements.

Tabnuua 2. ®PM3MKOXMMUYHW MoKasaTesin Ha BojaTa Ha peka Bappap npes

npoJsieTHMsA ce3oH Ha 2010 roguHa

Table 2. Physicochemical parameters of the water of river Vardar during spring

season of 2010

®UINKOXMMUYHM NapamMeTpupm

MecToobutaHme / Locality

Physicochemical parameters 1 2 3
Temneparypa / Temperature, °C 12.2 12.7 13.3
06w pa3TB. TBbpAU Bell,. / TDS, mgl 345 419 498
MposogumocT / Conductivity, yS/cm 231 365 485
pH 6.32 6.55 7.16

n3BOAU

3a nepuoja Ha wu3cnenBaHe
(nponeTteH ce3oH 2010) ca ycTtaHOBeHN 56
BMAa Bogopacnu.

Mpeo6nagasa Bug Bacillariophyta ¢
30 Buaa, B cpaBHeHWE C Opyru paspeau.

YcTaHoBeHU ca 29 6UoNHANKATOPHU
BMAa, karo npeobnagasar 6eta mesoca-
npobHuTe GuonHAMKaToOpHU Braa ¢ 15 suga.

CONCLUSIONS

During the study period (spring
season 2010) we identified 56 species of
algae.

Dominated the Bacillariophyta by 30
species, compared with other divisions.

Determined 29 bioindicators
species, dominated beta mesosaprob
bioindicators species by 15 species.
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