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PE3IOME

Llenta Ha ekcnepumeHTa e ga ce
yCTaHOBM [06MB 3bPHO NpW MposeTeH
dmii copT ,Temno” B 3aBUCUMOCT OT TeX-
HonorvsATa Ha oTrnexgaHe. W3cnepgaHeTo
€ M3BbpLUeHOo npe3 nepuoga 2011-2013 r.,
npu NOJCKN YCMOBUS, Ha NOYBEH MOATWN
cnabo-n3nyxeH uepHosem. BapuaHTn Ha
otrnexgaHe: 1. TlpM KOHBEHUMOHasTHA
TEeXHOMorusi — KOHTpona; 2. bes nsnonseaHe
Ha npenapaTy OT HeOpraHMyeH nNpomsxos; 3.
TpeTvpaHe camMo C  GUOWHCEKTULMA,
.Ekocthnn P”. YcTaHoBUM ce, Ye C Hail-gobpu
OMOMETPUYHM U CTPYKTYPHW Nokasatenu Ha
[06MBa, KaKTO 1 Hai-BUCOKN AOOUBK 3bPHO
(221,00 kg/da 6uonornueH n 165,50 kg/da
CTOMaHCKN) ce OoT/IMyaBa MOCEBBLT OTINEX-
JaH N0 KOHBEHUMOHa/HaTa TEexXHOMOrus.
Hai-H1ckn fo6uBM Ha 3bpHO (GUOAOrMYeH
122,49 kg/da n ctonaHckn 98,90 kg/da) ca
pekonTpaHM OT MoceBa OTIiexgaH 6e3
13non3BaHe Ha npenapatu OT HeopraHuueH
npousxod. [Jo6VBWATE MOMyYeHU OT MoceBa
TpeTupaH camo ¢ 6uonpenata ,Exkocun P”
3aemat MexuHHa No3nuus.

KntouoBn pymun: nponeTteH ui,
theHonorus, CTPYKTYpPHU efleMeHTH,
6uonpenapaT, TEXHONOrN, A0OMB 3BPHO

SUMMARY

The aim of the experiment is to
determine grain yield in spring vetch
variety "Tempo" depending on the
technology of cultivation. The study was
conducted in the period 2011-2013, under
field conditions, on soil subtype slightly-
leached chernozem. Variants of cultivation:
1. At conventional technology — control; 2.
Without use of preparations of inorganic
origin; 3. Treatment with bio insecticides
"Ecofil P". It was found that the best
biometric and structural parameters of the
extraction, as well as higher vyields of
grain (221,00 kg/da biological and 165,50
kg/da economic) distinguishes the crop
cultivated in the conventional technology.
The lowest vyields of grain (biological
122,49 kg/da and economic 98,90 kg/da)
were harvested from the crop grown
without the use of preparations of
inorganic origin. Yields derived from the
crop treated with bio preparation "Ecofil P"
occupy an intermediate position.

Keywords: spring vetch, structural
elements, bio preparation, technology,
grain yield
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O6ukHoBeHus chuin (Vicia sativa L.) e
[o6pe nosHaTa B Hallata cTpaHa goypaxHa
6060Ba kyntypa. Makap n no-cnabo pas-
npocTpaHeHa OT Apyrute 6060BU KynTypw,
MMa BaXHO 3HayeHuWe 3a pellaBaHe Ha
6enTbyHNS nNpobnem B cTpaHata (Kertikov,
2010). Mpe3 nocnegHUTe roAMHU, HaYyYHUTE
uscnegBaHus ¢ Tasu Kyntypa npugobusart
ocobeHHa akTyanHocT. OCHOBHO Te ca C
arpoTexHuyecka Haco4YeHOCT. YCTaHOBEHO e
B/IMSSHUETO HA HSKOM OUOTUYHM U abuo-
TUYHM haKTOpW BbPXY CeMeHHaTa MNpoAyK-
TUBHOCT, AOGMBUTE HA 3BPHO U Dypax npu
camoCTOsiITeNHU 1 cMeceHun nocesu (Mousa
et al.,, 1997; Jimenez, 1999). BaxeH gsan
3aemat MpoyuyBaHusTa OTHOCHO ofpe-
[JensiHe Ha KO/IMYECTBEHUTE U KauyeCTBEHM
napametpu Ha po6usa (Orak, 2000;
Kertikov, 2003), noceBHN 1 TOPOBU HOPMMU
(Kertikov, 2000), asoTdmkcupaiiata cno-
COGHOCT Ha (1S U BAWSHUETO MY BbPXY
XpaHuTenHus pexum Ha noysarta (Ynkov et
al., 1994). TlpoBegeHn ca 3aabnb0oyeHn
OLEHKM Ha U13non3BaHeTo Ha OMOMOrMYHO
aKTUMBHM BellecTBa 3a YMNpaB/ieHMe Ha
pactexa, pas3BuMTMETO U MOBULIABAHE Ha
pobvea npwu nponetHusa dwmin (Katayama,
1991; Kertikov and Vasileva 2000; Vasileva
and Kertikov, 2007). B pesynTtat Ha KoMm-
NAEeKCHWU Npoy4YBaHWs Ha 6GMONOrMYHUTE U
CTOMAaHCKNTE KayecTBa Ha HOBM COPTOBE U
WHTEH3VBHA  CeNeKLMOHHO-NoAo6puTenHa
paboTa e cb3JafieH HOB COPT MpoJieTeH
dwmii — Temno (Kertikov, 2005; Kertikova et
al., 2012).

Llenta Ha ekcnepumeHTa € ga ce
YCTAHOBM  BAWUSHMETO  Ha  Pa3NnNyHK
TEXHOMOrMN NpU OTINEXAaHe Ha MposieTeH
i copT Temno BbPXYy CTEMEH Ha
nonsiraHe, f06VB, CTPYKTYPHU €1EMEHTU Ha
pobvBa n 3aryéurte Ha 3bpHO.

MATEPVAT N METOOU

EkcnepvmMeHTa e nposefeH npes ne-
pvoga 2011-2013 r. Ha BTopo onuTHO none
B WHcTutyTa no dhypaxHute Kyntypu c
nponeteH cwmin copt Temno. CopTbT € C
[o6pa NpoAyKTUBHOCT, paHO3psi/, YCTONUMB
Ha nongraHe n ¢ gobpa aganTneBHOCT. Mog-
XO4SALL, e 3a U3MNos3BaHe B Hanpas/ieHve 3a

INTRODUCTION

Common vetch (Vicia sativa L.) is
well known in our country forage legumes.
Although less disseminated by the other
legumes, it is important to solve protein
problem in the country (Kertikov, 2010). In
recent years, researches in this culture
become particularly topical.

Basically they are  agro-technical
orientation. It is the influence of certain
biotic and abiotic factors on seed yield,
yields of grain and feed at separate and

mixed crops (Mousa et al., 1997;
Jimenez, 1999). An important share
occupy studies determining the

quantitative and qualitative parameters of
yield (Orak, 2000; Kertikov, 2003), seed
and fertilizer rates (Kertikov, 2000), the
nitrogen-fixing ability of liquid
chromatography have its effect on the soil
nutritive regime (Ynkov et al., 1994).
Thorough evaluation of the use of
biologically active substances to control
growth, development and increased yield
of spring vetch was conducted
(Katayama, 1991; Kertikov and Vasileva,
2000; Vasileva and Kertikov, 2007). As a
result of comprehensive studies on the
cultivation and use of new varieties and
intensive  breeding-improvement  work
created a new variety of spring vetch —
Tempo (Kertikov, 2005; Kertikova et al.,
2012).

The aim of the experiment was to
determine effect of different technologies
for cultivation of spring vetch cv. Tempo
on the level of lodging, yield, structural
elements in yield and grain losses.

MATERIAL AND METHODS

The experiment was conducted
during the period 2011-2013 in the
second experimental field in Institute of
Forage Crops with spring vetch cv.
Tempo.

The variety is a good productivity,
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3bpHO M 3eneHa maca (Kertikova et al.,
2012). N3cnegBaHeTO € NPoOBEAEHO BbpXY
noyseH noaTun cnabo-usnyxeH 4YepHo3em,
npv HEMNONMBHW ycnoBus. V3nonssaH e me-
ToAa Ha ApobHWTe napuenu B YyeTvpukpar-
Ha MOBTOPSEMOCT Ha BapuaHtute, Mnpu
pekonTHaTa napuena 10 m°. BapuaHTu Ha
NnosICKUS ONWT: BapuaHT 1 KOHTposa — no
KOHBeHUMOHauTHa TexHonornsa (Kostov and
Pavlov, 1999), BkiouBaLla TOPEHe N TpeTu-
paHe c Xxepbuumamn n NHCEKTULNAN; BapuaHT
2 — 6e3 u3non3eaHe Ha npenapatn oOT
HeopraHuyeH npousxof; BapuvaHT 3 —
TpeTMpaHe camo C  GUOMHCeKTUuuA
(,Exocbmn P”) ot opraHuyeH npousxop,. Tpe-
TMpaHeTo Cc 6uonpenaparta ,Ekodun P” e
M3BBbPLIBAHO BbB (peHodpasa MbjeH Ubd-
Tex B gosa 3,5 l/da.

V3BBbPLLEHM Ca arpo-meTeoposiornyHmn
N PEHONOMMYHU HABNOAEHUSA U OTYMTaHUS.
MpocnefeHn ca nokasartenure: BUCOYMHA
Ha noceBa (Cm) B eCTECTBEHO CbCTOSIHME
npegn npubupaHe (H); Ab/MKuMHA Ha
cTbb6n1ata (cm) B u3npaBeHo cbCTosiHUE (L);
cTeneH Ha nonsaraHe, % (C); cTtonaHcku u
6uonornyeH gob6us 3bpHo (kg/da); 3arybu
3bpHO (kg/da). MpubupaHeTo 3a 3bPHO €
U3BbPLIEHO C MasorabaputeH napueneH
KoMbGaiH. CTPYKTYpHUSAT aHann3 Ha [o6us
BK/OYBA: Ab/DKMHA Ha cTbbnara (cm);
BMCOYMHA Ha 3anaraHe Ha nNbpBu 606 (cm);
6poli 6060Be Ha efHO pacTeHue; 6poit
cemMeHa B euH 606; Terno Ha cemeHata oT
eflHo pacTteHue (g); maca Ha 1000 cemeHa
(9). AaHHuTe ca 06paboTeHn ¢ NporpamHus
npogykt  STATGRAPHYCS  plus  for
Windows Version 2.1.

PE3YJITATU N OBCBXXOAHE
ArpoMeTeoposiorMyH ycrosusa 3a
nepvoga mapt-tonim (durypa 1) nokasear,
ye peasiHa Bb3MOXHOCT 3a 3acsiBaHe Ha
nposieTHNa Uil 1 nNpes TpuTe ekcnepu-
MEHTa/IHW TOAUHW CblLLecTByBa npes
TPeToTO OeceTAHeBMe Ha Mecel, MapT —
21.03 - 28.03 (Tabnuua 1), T.e. npy nbpsBa
BBb3MOXHOCT 3a paboTa Npu MOJICKA YCo-
BUS, NPW Ha/IMYHW TeMnepaTypHu AajeHoc-

Tu 1 fobpo BNarosanacsiBaHe Ha noysara.

earliness, resistant to lodging and good
adaptability. It is suitable in the direction
of grain and green mass (Kertikova et al.,
2012). The study was conducted on the
soil subtype slightly leached chernozem,
without irrigation. It used the split plot
method with four repetitions of the variants
and a size of 10 m? of harvest plot. Variants
of the field experience: Variant 1 control — a
conventional technology (Kostov and
Pavlov, 1999), including fertilization and
treatment with herbicides and insecticides;
Variant 2 - without the use of preparations of
inorganic origin; Variant 3 - treatment only
with bio insecticide ("Ecofil P") of organic
origin. Treatment with bio preparation "Ecofil
P" is performed in phenophase full flowering
at a dose of 3,5 I/da.

Agro-meteorological and phenol-
logical observations and readings were
carried. The following indicators were
recorded: stand height (cm) in its natural
condition before harvesting (H); stem
length (cm) upright (L); lodging rate in %
(C); economic and biological grain yield

(kg/da); grain losses (kg/da). Grain
harvest is done with miniature plot
harvester. Structural analysis of grain

yield include: stem length (cm); height of
the first pod (cm); number of pods per
plant; number of seeds per pod, seeds
weight per plant (g); weight of 1000 seeds
(g). The data were processed with the
software STATGRAPHYCS plus for
Windows Version 2.1.

RESULTS AND DISCUSSION

Agro-meteorological conditions for
the period March-July (Figure 1) show
that the real opportunity for sowing of
spring vetch and the three experimental
years there in the third ten days of March —
21.03 - 28.03 (Table 1), i.e. as soon as
possible to work under field conditions at
the existing temperature conditions and
good humid soil.
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dwur. 1. Knumatorpama 3a neprvoga Ha Beretaums Ha nposieTeH dmii copt Temno
Fig. 1. Klimatogram for the vegetation period of spring vetch cv. Tempo

Mpe3 mecey, MapT nagHannte Base-
XMW ca CpaBHWUTENIHO AOCTaTbYHU KaTo US-
N0, HO He ca paBHOMEPHO pasnpefesneHu.
Mpeaswa nosBulLaBallaTa ce cpefHoOLHEB-
Ha noYyBeHa W Bb3AyllHA TemnepaTtypa
npes meceLl, anpw, Mb/HO NOHUKBAHE Mpwu
pacTeHusiTa W OT TpuTe BapuaHta e
perucTpyupaHo B Ha4yasloTO Ha BTopaTta
JeceTnHeBka Ha wMeceua. [Mepvoga oOT
(oeHohaza noHuKBaHe A0 oeHodhasn 3-4
AMCT M Havano Ha OyToHu3auua ce
Xapaktepusupa C 4YecTu npeBassiBaHus,
[o6po BnarosanacsiBaHe W ONTUMASTHU
TemnepaTtypu 3a pasBUTUE Ha KynTypara.
Mpn deHodhasza 50% ubdTEX HA mnsA ©
npu TpuTe uW3C/e[BaHN BapuaHTa, HsMa
OTYETEHU pas3MuMsa B TAXHOTO pasBuUTHE.
To ce nosiBsiBa BbB (pa3n MbJeH LbQTEX —
Hayasio Ha 606006pasyBaHe — Kpasd Ha
Mecel, Mail U Ha4yasloTo Ha MeceL, HHW.
MoceBbT OT NbpBM BapuaHT (KOHBEH-
LUMOHa/IHa TEeXHO/orMsl) NpemMurHaBa Mnoco-
yeHuTe ABe hasm 3a No-kpaTbK cpok. Cnps-
MO noceBa 0T BTOpK BapuaHT (61onornyeH)
TO3K CPOK € OT 3-4 AHW 1 oT 1-3 AHK cnps-
MO rnoceBa OT TpeTu BapuaHT. Ta3n TeH-
JeHumns ce 3anassa [0 MOMeEHTa Ha npubu-
paHe Ha nNposeTHUs nii 3a NPOM3BOACTBO
Ha 3bpHO. KaTo usAno meTteoponornyHute
YC/I0BMS1 Ce XxapakTepuaupart kato 6naro-
NPUATHW, C HOpPMasIHW Temnepatypu u
Ba/leXun npe3 nepvoja Ha oTriexaaHe Ha

In March precipitation are relatively
sufficient as a whole, but are not evenly
distributed. Given the rising average daily
soil and air temperature in April, complete
germination in plants and the three
options was registered at the beginning of
the second decade of the month. Period
phenophase germination to 3-4 leaf and
the beginning of  flowering is
characterized by frequent rainfall, good
humid and optimum temperature for
development of the crop. In phenophase
50% flowering and liquid chromatography
have three variants explored are no
reported differences in their development.
It appears in full flowering phases -
beginning of pod formation — the end of
May and beginning of June. The crop
from the first wvariant (conventional
technology) passes said two phases in a
shorter period of time. Relative to the
crop from a second variant (biological)
this period is 3-4 days, and from 1-3 days
compared to the crop of the third variant.
This trend continued until the harvesting
of spring vetch for grain production. In
general weather conditions are
characterized as favourable, with normal
temperatures and rainfall during the
growing of the spring vetch. The
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nponetHusa duii. OTYETEHUAT BereTaumo-
HeH nepvog e B rpaHuumte ot 111 AHwu
(BapuaHT 1) fo 120 gHu (BapuaHT 2).

measured vegetation period is in the
range of 111 days (variant 1) to 120 days
(variant 2).

Tabnuua 1. bpoii pacTeHus, nepMoan Ha centba M npubupaHe N BereTayMOHEH
nepvog npu nponeteH dmii copt Temno, 2011-2013 .

Table 1. Number of plants, periods for the sowing and the harvesting and
vegetation period in the spring vetch cv. Tempo, 2011-2013

BapuaHt Bpoli pacTeHus Centba MpubupaHe  BeretaunoHeH
Treatment Ha m Sowing Harvesting nepuog, (aHn)
Number of Elants Vegetation
per m period (days)
BapuaHT 1 — KoHTpONa
Variant 1 — control 446,20 21.03. - 28.03. 10.07.-16.07. 111 -117
BapuaHT 2 / Variant 2 382,35 21.03. - 28.03. 15.07.-19.07. 115-120
BapuaHT 3/ Variant 3 384,12 21.03.-28.03. 12.07.-18.07. 112 -119
[JaHHuTe OTHOCHO  OT4YeTEeHUAT The data on the reported number

Opoii pacTeHMs OT eAvHUUA M/0LW, Mpu
npubupaHe Ha MOCeBWTE 3a 3bPHO
rnokasea, 4e MpU M3MOS3BaHE Ha CTaH-
JapTHata TexHonorus ce cb3gasaT no-
61aronpuSATHN arpoTEXHUYECKU YC/I0BUSA
3a NOHWKBaHe W pasBuUTUE Ha Mo-rofsM
6poit pacTteHus. Tlpu TO3M BapuaHT
TEXHWAT 6poii gocTura Ao 446,20 6p./m?,
[OKaTo npu ocTaHanuTe ABa, GpolikuTe
pacTeHuss 4YyBCTBMTE/IHO HamassiBar,
CbOTBETHO Ha 382,35 6p./m2 npy 6uo-
nornyHnsa u 384,12 6p./m2 npyu w13non-
3BaHe Ha ,Ekochun P”.

Mpu pesyntatute 3a CTPYKTYPHUS
aHanu3 Ha pobuea (Tabnuua 2) npu
nponetHus ¢uii, B 3aBUCMMOCT OT MNpu-
NIOXEHUTE TEXHOMOTUN Ha OTrAexaaHe,
Ce yCTaHOBABAT CbLUECTBEHW pasnnyus.
CbwuTte ca € MHOro pgobpa u pgobpa
mMaTemMarmyecka [0KasaHOCT Ha pasnu-
KATE NpU OTAENHWTE NoKasaTesim CnpsMo
pesyntatute npu pacTeHusTa OT KOH-
TPONHMA BapuaHT. [Ob/kMHaTa Ha pac-
TEHUsiITA B U3MPaBEHO CbCTOSHNE € Hali-
rofisiMa npu BapuaHTa oTrnexaaH 6e3
M3MNon3BaHe Ha npenapatyM OT Heopra-
HUYeH npousxoq — 72,14 cm, cnepBaHa
OT Ab/DKUHATa Npu pacTeHuaTa TpeTu-
paHu ¢ ,Ekochnn P” — 69,00 cm.

of plants per unit of area in the storage of
seed grain indicates that the use of
standard technology to create more
favourable cultivation conditions for the
emergence and development of a large
number of plants.

In this variant the number reaches 446,20
number/m?, while the remaining two, the
numbers of plants significantly reduced,
respectively 382,35 number/m®  in
biological and 384,12 number/m? using
"Ecofil P".

In the results of the structural
analysis of the yield (Table 2) on spring
vetch, according to the appended
growing technologies show significant
differences. They are very good and good
mathematical significant differences in
individual indicators, compared to results
of plants in the control variant.

The length of the plants in the upright
position is the greatest in the variant
cultivated without the use of preparations
of inorganic origin — 72,14 cm, followed by
the length in the plants treated with
"Ecofil P" — 69,00 cm.
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Tabnuua 2. CTpyKTYpeH aHa/In3 Ha nposieTeH mii copT Temno, 2011-2013 r.
Table 2. Structural analysis of spring vetch cv. Tempo, 2011-2013

BapuaHT Moka3zatenu / Indicators
Treatment ObvmknHa BucounHa Ha 3anaraHe Bpoi 6060Be
Ha cTbbnata Ha NbpBu 606 Ha pacTeHune
Length of Height of the first pod Number of pods per
the stems, (cm) (cm) plant
BapuaHT 1 — KoHTpONa
Variant 1 — control 67,10 ¢ 40,89 ° 10,58 2
BapuaHT 2 / Variant 2 72,142 46,34 8,17°
BapwaHT 3 / Variant 3 69,00 ° 41,07° 8,75°
BapuaHt Bpoii cemeHa B 606 Terno Ha cemeHata Maca Ha 1000
Treatment Number of seeds OT ejHO pacTeHue cemeHa
per pod Seed weight per plant  Weight of the 1000
(9) seeds (g)
BapuaHT 1 — KoHTpONa
Variant 1 — control 502 13,092 69,132
BapuaHT 2 / Variant 2 502 12,772 58,00 ©
BapuaT 3 / Variant 3 5,0 ? 13,102 62,83 "

LSD 99.5% — CTOMHOCTUTE B KOJSIOHA C eAHa ¥ Cbluya BykBa HAMAT [0Ka3aHOCT Ha pasfnknte
LSD 99.5% — means of the same column followed by the same letter was not significant different

Haii-Huckn ca pacTteHmsaTa oOT
BapuaHTa C NpUIoXKeHa KOHBEHLMOHaIHa
TeXHONOrMa Ha otrnexgaHe — 67,10 cm.
Haii-BepoATHO ToBa ce Ab/KM Ha Mo-
BMCOKaTa CTeNeH Ha 3anseBensBaHe npu
MbPBY 1 BTOPW BapuaHT! M MO-CUSHOTO
n3TernsHe Ha pacteHusTa. NogobHa TeH-
JeHuma ce Habnogasa No OTHOLLEHWe
BMCOYMHATa Ha 3a/iaraHe Ha NbpBu 606.
Pa3nvkata BbB BYCOYMHATA Ha 3as1araHe
Ha MbpBM 606 Mexay pacTeHusTa OT
BTOPW M TPETW BapUaHT € MUHUMaJIHA 1
HAMa [J0Ka3aHOCT. PacTeHusiTa OT Nbpsu
BapuaHT 3anaraT CpPaBHUTENHO MO-HUCKO
nbpBuTe cu 60608e — 40,89 cm. Pasnuu-
HaTa BMCOYMHA Ha 3anaraHe Ha NbpBu
606 [0 ronsMa cTeneH onpegens Bb3-
MOXHOCTTa 3a pa3fiMyHo 606006pasyBa-
He, a OT TaMm 1 nony4vyaBaHe Ha pas/inyeH
[06MB 3bPHO. Pe3yntaTuTe nokasear, ye
npu efuH 1 CbLUM COPT, B 3aBUCMMOCT OT
npunaraHaTa TEXHONIOTUA Ha OTIexaaHe
W BUCOYMHATA Ha 3anaraHe Ha NbpBu
606, 6poAT Ha oTyeTeHUTe 6060Be e pas-
NMYeH npu OTAeNHWTe BapuaHTu. Haii-
ronsm 6poli 6060Be Ha edHO pacTeHue
(10,58) ca ob6pasyBann pacteHuaTa OT
MbpBY BapwaHT, [OKaTo Npu BTOPU U
TpeTn BapuaHTu 6posaT Ha 6oboseTe

Lowest are the plants of the variant
with applied conventional technology —
67,10 cm. Most likely this is due to the
higher level of weeding in the first and
second variants and stronger
downloading plants.

A similar trend is observed in the height
of the first pod. The difference between
height of the first pod plants at second
and third variants is minimal and is not
significant. The plants of the first variant
form a relatively lower first pod — 40,89
cm.

The different heights of the first pod,
largely determines the possibility of
different pod formation and thus obtain
different grain yield. The results show that
when use the same variety, depending on
the applied technology of cultivation, the
height of the first pod, the number of
reported pods varies between variants.

The largest number of pods per plant
(10,58) formed plants of the first variant,
while the second and third variants, the
number of pods reduced to 8,75 to 8,17
units.
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Hamansiea Ha 8,75 go 8,17 6p. CpegHo 3a
nepuoja Ha npoy4ysaHe OTYETEHUTe ceme-
Ha B eaunH 606 npu pacTeHusTa OT pas-
NINYHWTE BapuaHTK e paBeH 6poli. B cnyyasn
TYK MO-CU/IeH (pakTop ce ABsABa Xxapakre-
puctukata Ha 6uonorMyHusa  paktop B
CpaBHeHVe C TEXHO/IOTVATA Ha oTrnexaaHe.

JaHHnTe nocoyeHn B Tabnuua 3
nokassart, 4Ye TexHonorvaTa Ha OTI/Iex-
JaHe Ha nponeTHusa dwmii 3a NPoM3BOA-
CTBO Ha 3bpHO, OKa3Ba CbLLECTBEHO
B/IMSIHWE BbPXY CTEMEeHTa Ha MnosdaraHe,
KbM MOMEHTa Ha npubupaHe Ha KynTy-
paTta. [MonyyeHuTe pesynrartu ca ¢ MHOro
pobpa fokaszaHOCT Ha pasnukuTe. MNoce-
BbLT OTrnexgaH no KOHBEHUWoHasHaTa
TEXHOJI0TUA CUITHO NoAAra.

Average for the period of the study the
reported seeds per pod at the various
options are equal in numbers. In the case
here stronger factor is characteristic of
biological factor compared to technology
of growing.

The data listed in Table 3 show
that the technology of cultivation of spring
vetch grain production has a significant
impact on the rate lodging at the time of
harvesting the crop.

The obtained results are very good
significant differences. The stand grown
on conventional technology was greatly
lodging.

Ta6nuua 3. CTeneH Ha NosisiraHe B 3aBUCMMOCT OT TEXHOJIOTMATA Ha OTrexaaHe

Ha copTt Temno, 2011-2013 .

Table 3. Degree of lodging depending on the technology of cultivation of cv.

Tempo, 2011-2013

Moka3aTtenn / Indicators

BapuaHT H L MonsraHe (%)
Treatment cm cm Lodging (%)
BapuaHTt 1 — KoHTpoa
Variant 1 — control 26,00° 83,67"° 61,32°
BapwaHT 2 / Variant 2 35,672 86,332 53,90 °
BapuaT 3 / Variant 3 33,00° 83,00 " 55,84 "

LSD 99.5% — CTOMHOCTMTE B KOJIOHA C e4Ha 1 Cblla OykBa HAMAT A0KAa3aHOCT Ha pas/nkuTe

LSD 99.5% — means of the same column followed by the same letter was not significant different
Note: H - CpefHa BYCOUYMHA Ha MoceBa B eCTeCcTBeHO cbheTosiHMe/Average height of the stand in
the natural state; L - CpegHa Oob/kvHa Ha usnpaseHuTe cTbbna B nocesa/Average length of

erect stems in the stand

OTyeTeHarta ecTecTBeHa BMCOYMHA
e 26,0 cm, a cTeneHta Ha nondraHe e
paBHa Ha 61,32%, npu mn3mMepeHa AObn-
XnHa oT 83,67 cm Ha u3npaseHun ctebna.
Mpu nocesute OT ocCTaHa/UTe [ABa Ba-
pvaHTa, 6narogapeHve Ha Mo-CUIHOTO
3ansesensBaHe, perucTpupaHuTe crene-
HW Ha nosiAraHe ca Mo-HUCKKU, KaTo pas-
NIMKUTE HAMAaT MaremMaTuyecka [Jokasa-
HocT. lMpu pacTeHusATa oTrnexaaHn 6e3
n3non3saHe Ha npenapaty OT HeopraHu-
YyeH npomusxon MNossaraHeTo Ha nocesa e
53,90% un 55,84% npu pacteHuaTa Tpe-
TupaHu ¢ ,Ekocoun P”.

OTyeTeHuTe pesyntatn 3a [obus
3bpHO OT nponeTHusa dunii copt Temno
cpefHo 3a nepuopa (Tabnuua 4) nokas-

The reported natural height was
26,0 cm, and the degree of lodging is
equal to 61,32% when measured length
of 83,67 cm of upright stems. When the
crops of the other two variants, thanks to
a strong weeding, registered levels of
lodging are lower, the differences have
no mathematical significant.

In  plants grown without use of
preparations of inorganic origin lodging
crop was 53,90% and 55,84% in plants
treated with the "Ecofil P".

Reported results average for the
period on grain yield of spring vetch cv.
Tempo (Table 4) show that the
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BaT, Ye pas/MkiTe Mexay TpuTe BapuaH-
Ta ca JOCTOBEPHWU. BUONOTMYHMAT 1 CTO-
MaHCKUAT A06MB 3bPHO € Hali-BUCOK Npu
nocesa OTreXAaH MO KOHBEHLUMOHasHA-
Ta TexHonorus, cboTBeTHo 221,00 kg/da
n 165,50 kg/da.

differences between the three variants
are significant. Biological and economic
grain yield is highest at the crop grown in
the conventional technology, respectively
221 kg/da and 165,50 kg/da.

Tabnuua 4. o6us 3bpHO (kg/da) B 3aBUCUMOCT OT TEXHONOIMATA Ha OTrexaaHe

Ha copTt Temno, 2011-2013 .

Table 4. Grain yield (kg/da) depending on the technology of cultivation of cv.

Tempo, 2011-2013

BapuaHt Bruonornuen go6us CTtonaHckn gobms 3arybu 3bpHO
Treatment Biological yield Economic yield Grain losses
BapuaHT 1 — KoHTpONa
Variant 1 — control 221,002 165,50 @ 55,50 2
BapwaHT 2 / Variant 2 122,49 ¢ 98,90 © 23,77°
BapwaT 3 / Variant 3 140,03° 115,40 " 24,63"

LSD 99.5% — CcTOMHOCTUTE B KOJSIOHA C eAHa U Cblya BykBa HAMAT [0Ka3aHOCT Ha pasfnknte
LSD 99.5% — means of the same column followed by the same letter was not significant different

Mpn TO3M noceB obGade 3aryoute
Ha 3bPHO Ca Hal-BUCOKM U Jocturat [o
55,50 kg/da. Halii-Hucku ca cToiHoCTuTE
3a OT4yeTeHWUTe 3arybm Ha cemeHa npu
nocesa oTrnexgaH 6e3 u3nonssaHe Ha
npenapaTtu OT HeopraHWyeH Mpou3xopa,
HO CbLUEBPEMEHHO NpU Hero u aobusuTe
(6uonornueH — 122,49 kg/da n ctonaHckmn —
98,90 kg/da) ca Hali-Huckn. [NonyyeHuTe
[06VBU 3bPHO, KaKTO 1 OTYeTeHuTe 3arybu
npu TpeTupaHus MoceB C GuonpenapaTa
-EKodun P”, 3aemar MeXOUHHO nosoxe-
Hue, cboTBeTHO 140,03 kg/da 6uonornyeH
n 11540 kg/da cTonaHcku p[o6us, npu
3ary6u ot 23,77 kg/da.

N3BOAV

MoceBbT oOTMIEXAaH MO KOHBEH-
LUMOHaNHa TexHosormMa e ¢ Asa [0 LecT
[OHU NO-KpaTbK BereTauMoHeH nepuoj Ha
pasBuTve CnpsiMO MOCEBUTE OTINeXAaHu
6e3 wu3non3saHe Ha npenapatn oOT
HeopraHvyeH Npounsxog 1 Tesu TpeTupaHu
¢ buonHcekTuumnaa ,Exocomn P”.

CToliHOCTUTE 3a CTPYKTYpHUS aHa-
nm3 Ha gobuBa 3bPHO ca MOo-BUCOKW Mpu
pacteHusATa OTInexgaHu Nno KOHBEHLWO-
Ha/lHa TEXHOMOrUSA CNpsAMO Te3n OTr/iex-
JaHu ype3 TpeTupaHe ¢ GUoMHcekTUuMaa
-EKkocbun P’ un 6e3 wu3nonssaHe Ha
npenapaTtu OT HeopraHWyeH NpPon3xoa,.

In this stand however grain losses
are high and reach 55,50 kg/da. The
lowest values of the losses of the seed in
a crop grown without the wuse of
preparations of inorganic origin, but also
under it, and yields (biological — 122,49
kg/da and economic — 98,90 kg/da) are
the lowest.

Grain yields, as well as the losses in the
treated stand with bio preparation "Ecofil
P", occupy an intermediate position,
respectively 140,03 kg/da biological and
115,40 kg/da economic yield in losses of
23,77 kglda.

CONCLUSIONS

The crop grown in conventional
technology is with two to six days shorter
growing period of development with
respect to the crops grown without the
use of preparations of inorganic origin and
those treated with bio insecticides "Ecofil
P".

The values for the structural
analysis of grain yield are higher in plants
grown in  conventional technology
compared to those grown by treatment
with bio insecticides "Ecofil P* and without
the use of preparations of inorganic origin.
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Kbm MOMeHTa Ha npubupaHe Ha
nponeTHns uii 3a 3bPHO, NOCEBLT OT-
rnexgaH no KOHBeHUMoHasIHaTa TeXHO/0-
rMs e C Hali-BMCOKa CTENeH Ha nonsraHe —
61,32%.

C Hai1-Bucok gobus 3bpHo (165,50
kg/da) ce oT/iMyaBa noceBbT OTrAEXAaH
Mo KOHBEHUMOHasHaTta TexHosorus, a ¢
Hali-HMuCbK (98,90 kg/da) noceBbT OTrIEX-
JaH 6e3 n3non3BaHe Ha npenapatu OT

At the time of harvesting of the
spring vetch grain, the crop cultivated in
the conventional technology is with the
highest degree of lodging — 61,32%.

With the highest grain yield (165,50
kg/da) is distinguished the crop grown in
the conventional technology, while the
lowest (98,90 kg/da) crop grown without
the use of preparations of inorganic origin.

HeopraHmn4eH nponsxopa.
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PE3IOME

B pgoknaga e HanpaBeH KpaTbk 0630p
3a xeTeponTepHata eHToMod)ayHa B Jlo-
LlepHoBaTa arpoLeHosa — efHa OT Haii-60-
raTuTe U MHOTOUYMC/IEHW TPYNW cpej Hace-
komuTe. MpeacTaBeHn ca OCHOBHU U MKOHO-
MUYECKM BAXHU PACTUTENHOSAAHW AbPBEHU-
UM B pas/MYHK paiioHn No cBeTa, KOMTO B
pesyntaT Ha XpaHuTenHata cu fgeliHocT
BOAAT [0 HaMasisiBaHe Ha NPOAYKTUBHOCT-
Ta, KAYecTBOTO HA cemMeHaTa, KakTo U Mpo-
LB/DKUTENTHOCTTA Ha XMBOT Ha (DypaxHUTE
pacTeHusl. OnucaH e MexaHM3MbT Ha no-
Bpeda Ha JOMUHMpALWTE BUAOBE U LETW-
Te, KOUTO HacTbNBAT KaTo OTrOBOP B pacTu-
TE/IHUS| OpraHn3bM. PasrnefaH e CbCTaBbT,
ponATa M 3HAYEHWETO Ha XeTeponTepHUTe
eHToModdarn 3a peryimpaHe u4uc/ieHocTTa
Ha BpeauTenuTe B arpoleHos3arta Ha fouep-
HaTta. MocoYeHn ca HsIKOM Hacoku 3a 6bae-
LY U3cneBaHus.

KnioyoBn gymu:  Heteroptera,
utocparn, eHTOMOary, nwLepHoBa
arpoLieHosa

NMouepHata (Medicago sativa L.),
nopagu crneunguuHna cu hIoOpUCTUYEH ©
hayHuCTUYEH cTaTyc nputexasa cneuua-
NeH MUIKPOK/IMMAT, NoAX0oAsLL 3a MecToooum-
TAHWETO Ha MHOro6pONHM Hacekomu 1
yneHectoHorn (Mirab-balou et al., 2007).

SUMMARY

The report is a brief overview of
entomofauna of heteroptera suborder in
alfalfa agrocenoses — one of the richest
and most numerous groups among
insects. Presented are essential and
economically important herbivorous bugs
in various regions of the world, as a result
of their feeding reduced productivity, seed
quality and length of life of feed plants.

Described the mechanism of injury of the
dominant species and damages that
occur as a response in the plant
organism. Discussed the composition,
role and importance of heteroptera
entomophaga for regulating the number of
pests in alfalfa agrocenoses. Indicated
some directions for future research.

Key words: heteroptera,
phytophaga, entomophaga, alfalfa
agrocenoses

Alfalfa (Medicago sativa L.) due to its
floristic and faunal status possesses a
special microclimate suitable for the habitat
of numerous insects and arthropods (Mirab-
balou et al., 2007).
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Cpef TAX pacTUTENIHOSAHUTE AbpPBEHULU
(Hemiptera: Heteroptera) ca OCHOBHW U
BaXXHW BpeauTenu Mo fiouepHata U MHOro
OpYyrM  CeNCcKOCTONaHCKW  KyNnTypu, KaTo
pesyntaTr OT XpaHuTenHaTa UM [eiHoCT e
HaMasisiBaHe Ha MpPOAYKTMBHOCTTA, Kauvec-
TBOTO Ha CeMeHaTa, KakTo 1 Npoab/KUTEN-
HOCTTa Ha XMBOT Ha (hypaxHUTe pacTeHus
(Konjevi¢ and KereSi, 2014). O6MKHOBEHO
Tesn BpeauTenu ca nonudiarn n ce xpaHsTt
C AVBOPACTAWM pacTeHusi, KOMTO B ponsTa
Ha rocTonpUeMHNUM UrpasiT BakHa posis 3a
NoBMLLIABAHETO Ha HMBOTO Ha nonynauumTe
Ha pas3nMyHUTEe BUAOBE [AbPBEHULM U ca
BaXKHW XpaHWUTESTHN pecypcu 3a pasBuUTUETO
Ha HUMAUTE U Bb3NPOU3BEXAAHETO Ha
Bb3pacTHUTE MHAMBUAM.

CBeToBHaTa xeTeponTepHa chayHa e
pasgeneHa npubnusMTenHo Ha 75 cemeli-
CTBa, cpen KoUTo BPOAT Ha NO-N3BECTHUTE U
[o6pe nosHaTn cyxo3emMHW BUAOBe Bapupa
oT 2000 go 5000 6posa (Chaplin, 2009).
Cnopeg Gerling n konektus (2001), egHa ot
Hal-n306MNHUTE  TPpYyNM  OT  XMLUHWUUM
HacekoMn B /iOLEpPHOBUTE nonetata e
UMeHHO noapapaspepq, Heteroptera.

B cBOA Konekuus OT HacekoMu W
akapu OT JiloUepHOBU nofeTa, Harper
(1988) ycraHoBsiBa, 4e 41 oT obwo 437
BMAa, cbbpaHu OT paspen Heteroptera,
npyHagnexar Ha cemeinctBo Miridae, koeTo
€ C Hali-B1coKa YMCNEeHOCT CNpsSMO ApyruTe
cemelictBa. Pog Lygus (Miridae) e npeg-
CTaBEHO C Hail-MHOro6poIiHN BMAOBE.

B pe3ynTtart payHUCTMYHO MpoyyBaHe
Ha npefcTaBuTenuTe OT paspes Heteroptera
B JiouepHoBn noceBn B Cobpbus ca
naeHTuduumnpann 26 snga, npuHagiexaiim
KbM eBeT ceMeiicTBa. [JOMMHMpALLO € CeM.
Pentatomidae, Bknto4yBallo noseye ot 68%
OoT 0bwusa 6poit AbpBEHMUM, CrefBaHO OT
cem. Miridae (13%), Nabidae (6%),
Lygaeidae (5%) wu Anthocoridae (3%)
(Konjevi¢ and KereSi, 2014). B pamkute Ha
AOMUHMpaLLOTO ceMmelicTBo Pentatomidae
Dolycoris baccarum (Linnaeus, 1758),
3aema noeeye OT 28% OT BCUYKM 3a/10BEHU
AbpBeHuLm, cneasaH ot Eurydema ornatum
(Linnaeus, 1758) c 15% yuyactme wu
Piezodorus lituratus (Fabricius, 1794) — cbC
7%. Cnopefi aBTOpuTE TOBA € €AUHCTBEHNS
BU4, OT  [OMWHMPALLOTO  CeMelicTBo,
CBbp3aHO C flolepHaTa u apyru 6060BU

Among them herbivorous bugs
(Hemiptera: Heteroptera) are basic and
important pests of alfalfa and many other
crops and their nutritional activity causes
reduction of productivity, seed quality and
duration of life of forage plants (Konjevi¢
and KereSi, 2014).

Usually these pests are polyphagous and
feed on wild plants, which are hosts and
play an important role in raising the
population levels of different types of bugs
and are important food resources for the
development of nymphs and adults
reproduction.

World fauna of heteroptera order is
divided into approximately 75 families,
including the number of the most popular
and well known terrestrial species ranging
from 2,000 to 5,000 (Chaplin, 2009).
According to Gerling et al (2001), one of
the most abundant group of predator

insects in alfalfa fields is precisely
suborder Heteroptera.
In his collection of insects and

mites from alfalfa fields, Harper (1988)
found that 41 out of totally 437 species,
from order Heteroptera, belong to the
family Miridae, which is the highest
number compared to the other families.
Genus Lygus (Miridae) is represented by
the most numerous species.

Fauna survey of representatives of
the order Heteroptera in alfalfa crops in
Serbia identify 26 species belonging to
nine families. It is dominated by the family
Pentatomidae, comprising more than 68%
of the total number of bugs, followed by
families Miridae (13%), Nabidae (6%),
Lygaeidae (5%) and Anthocoridae (3%)
(Konjevi¢ and KereSi, 2014). Within the
dominant family Pentatomidae, Dolycoris
baccarum (Linnaeus, 1758) occupies
more than 28% of all captured bugs,
followed by Eurydema ornatum (Linnaeus,
1758) with 15% participation and
Piezodorus lituratus (Fabricius, 1794) -
with 7%. According to the authors this is
the only kind of dominant family
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pacteHus. BTopoTto no yncneHocT
cemelictBo Miridae e npegcTtaBeHO OT
Lygus pratensis (Linnaeus, 1758) (3%),
Chlamydatus pulicarius (Fallen, 1807) (2%),
Stenodema calcarata (Fallen, 1807) (1.5%),
Polymerus vulneratus (Panzer, 1806) (1.5%)
n apyru Bugose ¢ nog 1% ydactue.

B 3anageH WVpaH ce cbobujaBat
06Wo 14 Braa AbpBEHUUM, NpUHaLIexallm
kbM 10 poga un 6 cemelictBa. OT cbbpaHuTe
BWAOBE, pacTUTENIHOAAHUTE ObPBEHULM ce
oTHacAT KkbM pog Lygus, Adelphocoris,
Stenodema n Nezara (Mirab-balou et al.,
2007). C Haii-BACOKA  UUCMEHOCT M
CTONaHCKo 3HayveHune ca Lygus rugulipennis,
L. pratensis n A. lineolatus (Mirab-balou et
al., 2008). Cpep, TAX OCHOBHWUTE BpeanTesnu
no cemeHara ca BuaoBseTe Lygus, KOuUTO B
pe3ynTart Ha CBOEeTO XpaHeHe BbB heHoda-
3a Ub(TeX npeav3BuKBaT —Hai-ronemm
lweTtn 1 pegyumpaHe Ha gobvsa BbB BTOPU
N TpPeTu OTKOC NpW NioLepHa, oTrnexgaHa
3a cemeHa (Mirab-balou et al., 2007).
ABTOpUTE A0KIaABaT, 4Ye cpef XMULIHUTE
ObpBeHnum, BuaoseTe oT pog Deraeocoris n
Nabis, KONTO ce XpaHAT C SINCTHU BBLUKA U
HUMW Ha pacTUTENHOALHWU A bPBEHUUMN, [0
M3BecTHa CTerneH ca B CbCTOAHWE Ja
HamasiAT nonysiauunTe Ha Tesu BpeauTesnu.

B CeBeponsToyeH VpaH ca
ycTaHoBeHN o06wo 34 Buga AbpBeHULN,
npuHagnexawy kom 24 popa u 8
cemelictBa: Alydidae (pog Camptopus),
Anthocoridae (pog Anthocoris u  Orius),

Berytidae (pog Metacanthus), Lygaeidae
(pos Geocoris, Nysius 1 Leptodemus),
Nabidae (pog Nabis), Miridae (pog
Adelphocoris, Lygus, Polymerus,

Stenodema, Campylomma un Deraeocoris),
Pentatomidae (pos Eysarcoris, Aelia,
Eurydema, Dolycoris, Holcostethus u
Carpocoris) Rhopalidae (pog Brachycareus,
Liorhyssus 1 Rhopalus). Cpeg Tax
dmtochara Adelphocoris lineolatus Goeze,
1778 v xuwHma sug Orius niger Wolff, 1804
ca [JOMUHMpalluMTe BUAOBE B nonetata Ha
nscnegBaHata ob6nact (Havaskary et al.,
2010).

Gharaat n konekte (2009) cbobuia-
BaT, Ye XxeTepontepHaTta eHToOmMod)ayHa B
U3ToYeH 1 3anajeH AsepbaiigxaH e npea-
cTaBeHa OT 73 BuAa, npuHagnexawiy Kbm
18 cemelicTBa. YCTaHOBEHNTE CEMENCTBA U

associated with alfalfa and other legumes.
The second-largest family Miridae is
represented by Lygus pratensis (Linnaeus,
1758) (3%), Chlamydatus pulicarius (Fallen,
1807) (2%), Stenodema calcarata (Fallen,
1807) (1.5%), Polymerus vulneratus
(Panzer, 1806 ) (1.5%) and other species
with less than 1% involved.

In western Iran reported a total of
14 types of bugs belonging to 10 genera
and 6 families. From the collected
species, herbivorous bugs belong to the
genus Lygus, Adelphocoris, Stenodema
and Nezara (Mirab-balou et al., 2007). With
the highest numbers and economic
importance are L. rugulipennis, L. pratensis
and A. lineolatus (Mirab-balou et al.,
2008). Among these major pests on
seeds are species of Lygus, because of
their feeding in phenophase blooms
cause the most damaging and reducing
yields in the second and third cut in alfalfa
grown for seed (Mirab-balou et al., 2007).
The authors report that among predatory
bugs, species of the genus Deraeocoris
and Nabis, which feed on aphids and
nymphs of herbivorous bugs, are able to
reduce populations of these pests to
some extent.

In Northeast Iran established a total
of 34 types of bugs belonging to 24 genera
and 8 families: Alydidae (genus
Camptopus), Anthocoridae (genera
Anthocoris and Orius), Berytidae (genus
Metacanthus), Lygaeidae (genera Geocoris,
Nysius and Leptodemus), Nabidae (genus
Nabis), Miridae (genera Adelphocoris,
Lygus, Polymerus, Stenodema,
Campylomma and Deraeocoris),
Pentatomidae (genera Eysarcoris, Aelia,
Eurydema, Dolycoris, Holcostethus and
Carpocoris), Rhopalidae (genera
Brachycareus, Liorhyssus and Rhopalus).
Among them phytophaga Adelphocoris
lineolatus Goeze, 1778 and predatory
species Orius niger Wolff, 1804 are the
dominant species in fields of study area
(Havaskary et al., 2010).

Gharaat et al. (2009) reported that
entomofauna of heteroptera order in
eastern and western Azerbaijan is
represented by 73 species belonging to
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6pos Ha BMAOBE Cca KakTo crejBa:
Anthocoridae - 8, Berytidae - 1, Coreidae -
4, Cydnidae - 2, Miridae - 20, Nabidae — 2,
Reduviidae - 3, Tingidae - 1, Corixidae - 3,
Notonectidae - 1, Gerridae - 2,
Hydrometridae - 1, Alydidae - 1, Lygaeidae -
7, Pentatomidae - 12, Pyrrhocoridae - 2,
Scutelleridae — 2 n Stenocephalidae - 1. OT
TAX Mozena lunata (Burmeister, 1835 r.)
(Coreidae) ce poknagBa kaTo HOB Bupg 3a
ManeapkTnyecka eko3oHa. Haii-pasHo-
06pasHU 1 C BMCOKA YWC/IEHOCT ca ceMeld-
ctBata Anthocoridae (41.5% otT o6wus
6pon), Miridae (29.3%) u Pentatomidae
(7.4%). B no-kbcHO npoyyBaHe Khaghaninia
n konektms (2013) cvobuwiasat, 4Ye oT 650
cbbpaHu Bnaa, 29 oT TAx npuHagiexarT KbM
12 cemelicTBa, BKtounuTenHo Anthocoridae,
Miridae, Tingidae, Nabidae, Lygaeidae,
Pyrrhocoridae, Coreidae, Stenocephalidae,
Rhopalidae, Cydnidae, Scutelleridae n
Pentatomidae.

MonyTBbpAOKPUAMTE BUAOBE MO Jt0-
uepHata B Aby lapuwb, bargag ca npeg-
cTaBeHu OT 8 BMpaa, npuHagnexawm koM 8
poga n 6 cemelicTBa. Haii-pasnpocTpaHe-
HuTe Bugose ca Deracoris sp.
Campylomma diversicornis Reuter, 1878,
pokato Lygaeus pandurus Scop. u
Pyrrhocorius apterus (Linnaeus 1758) ca c
Hall-H1CKa YMCNEHOCT B Neproaa Ha npoyd-
BaHe (Augul et al., 2012). B pgonb/iHeHNE,
BuabT Orius albidipennis n Deracoris sp. ca
CbLUO perncTpypaHn BbB BNCOKA YMCNIEHOCT
W aBTOpUTE MOTBbPXAaBaT YCTaHOBEHOTO B
no-paHHo npoy4ysaHe ot Mirab-balou n ap.
(2007), 4e XuWwHUTE AObPBEHMLUM OT pPoOA
Orius ca MHOrouncneHW ” ce XpaHAT C
pacTUTeNHOSIAHN akapw, AiiLa Ha Hacekomu,
NINCTHN BBbLUKU TPUNCU U MASIKN FbCEHULN.
(Augul et al., 2012).

OCHOBHU HenpuaTesin oT Hemiptera B
NOUEepHOBMTE  MosfieTa, M3MOA3BaHM 3a
doypax BbB BalwnHrToH, ca L. lineolaris n A.
lineolatus (Jensen et al., 1991). ABTOpCKUAT
eKkun ycTaHoBABa, Ye BpefaTa, HaHeceHa oT
HAMMTE U Bb3pacTHUTE WHAMBUAW, €
CBbp3aHa C HamassiBaHe Ha CyXoTo Terso u
Ob/KMHA Ha cTbbnarta, 0cob6eHo B CKOpO
MOKOCEHW TMOCeBW W YyBeNnyaBaHe Ha
CbAbpPXaHWETO Ha CypoB MNpoTeuH. B no-
KbCHO npoy4yBaHe Mueller un Konektus
(2005) poknagBa, Ye BMAOBMAT CbCTaB Ha

18 families. The identified families and the
number of species are as follows:
Anthocoridae - 8, Berytidae - 1, Coreidae -
4, Cydnidae - 2, Miridae - 20, Nabidae - 2,
Reduviidae - 3, Tingidae - 1, Corixidae - 3,
Notonectidae - 1 Gerridae - 2,
Hydrometridae - 1, Alydidae - 1, Lygaeidae -
7, Pentatomidae - 12, Pyrrhocoridae - 2,
Scutelleridae - 2 and Stenocephalidae - 1.
Mozena  lunata  (Burmeister, 1835)
(Coreidae) is reported as a new species of
Palearctic ecozone. The most diverse and
the highest numbers are the families
Anthocoridae (41.5% of total), Miridae
(29.3%) and Pentatomidae (7.4%). In a later
study Khaghaninia et al (2013) reported
about 650 collected species, 29 of them
belong to 12 families, including
Anthocoridae, Miridae, Tingidae, Nabidae,
Lygaeidae, Pyrrhocoridae, Coreidae,
Stenocephalidae, Rhopalidae, Cydnidae,
Scutelleridae and Pentatomidae.

Species of Heteroptera in alfalfa in
Abu Ghraib, Baghdad represented by 8
species belong to 8 genera and 6 families.
The most common species are Deracoris
sp. and Campylomma diversicornis
Reuter, 1878, while Lygaeus pandurus
Scop. and Pyrrhocorius apterus (Linnaeus
1758) are the lowest numbers in the study
period (Augul et al., 2012). In addition, the
species Orius albidipennis and Deracoris
sp. are also registered in high numbers
and authors confirm the findings in an
earlier study of Mirab-Balou et al. (2007)
that the predatory bugs of the genus Orius
have high density, and feed on
herbivorous mites, insect eggs, aphids,
thrips and small caterpillars. (Augul et al.,
2012).

Major pests of Hemiptera in alfalfa
fields, used for forage in Washington, are
L. lineolaris and A. lineolatus (Jensen et
al., 1991). The authors found that the
damage caused by nymphs and adults, is
associated with a reduction of dry weight
and length of the stems, especially in
soon cut crops and increases the crude
protein content. In a later study, Mueller et
al. (2005) reported that the species
composition of the genus Lygus in alfalfa
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AbpBeHuumTe OT pof Lygus B nouepHa,
oTrnexjaHa 3a cemMeHa U dypax e
npeacTaBeH eauMHCTBEHO OT Lygus hesperus
(Knight) u L. elisus (van Duzee) B gonvHata
CaH XO0akuH, KanudopHus Kato
CbOTHOLLEHNETO MeXAy MOJIOBETE MBXKU
KbM XEeHCKM nigmemnagn e 1: 1.

B Wraka, Hiwo I7IopK ca npoy4eHu
XpaHUTeNHUTE HaBuLUM, Ce30HHaTa AnHamu-
Ka, nonynauyoHaTa nabTHOCT U buonornaTa
Ha Bugose oT Miridae, cBbp3aHu ¢ M. sativa
W ca ycTaHOBeHW cnefHute dmtodharun: A.
lineolatus (Goeze), A. rapidus (Say), Lopidea
marginalis (Reuter), Lygus lineolaris (Palisot
de Beauvois), Plagiognathus chrysanthemi
(Wolff) n P. politus Uhler (Wheeler, 2012). B
3aK/iloveHne ce cbobliasa, Ye XWLWHWUTE
Hacekomn OT Miridae ca 4yecTo cpeljaHo
sABNIeHNe B NIOLEPHOBUTE MOCEBN.

CewmeiictBo Miridae

ObpBeHnymte oT cem. Miridae ca
nonundarHn Hacekomm c noseye ot 200
BMAa pacteHus roctonpuemHuum (Lu and
Wu, 2011). Cnopeg, aBTopuTE, CKOPO, KaKTO
nosBata Ha Te3W [AbpBeHuUM, Taka Wu
LeTUTe, MNPUYMHEHW OT TAX MPOrpPecuBHO
e HapacTBa. ToBa e Hailn-ronsiMoTo cemeli-
CTBO B nogpaspep Heteroptera, kbaeTo ce
Habnoaasa OrPOMHO MOpPAIOI0TNMYHO
pasHoobpasve U TPOUYHM NIACTUYHOCT, U
Ce CbCTOM OT MHOXECTBO  K/ItOHYOBU
dutocharn n xuwHnum (Wheeler, 2001).

Bugosete ot Miridae  (Lygus,
Adelphocoris 1 gp.), ¢ NpobrBHO cMmy4eLLmns
CM YyCTeH anapaT, npedepeHLnanHo ce
XPaHAT C pacTUTeNHW TbKaHW C BUCOKO
CbAbpXaHue Ha XpaHUTesHU BeLLecTBa,
Karto Hanpumep anvkasHu MepuctemMun W
npuMoOpAva/iHUTE KNeTkn npu dopmMmupaHe
Ha J/ucTtara, wam npu  opmupaHe Ha
penpoayktuBHute TbkaHu (Lu and Wu,
2011). Mpenctasutenvrte Ha TOBa
CemMelicTBO Ca OCHOBHW BpeautTenu no
BpeMe Ha ubgTex (Khanjani, 2005). Haii-
yectute  CMMNTOMM B pesyntar Ha
HaHeceHaTa nospefa ca obpa3yBaHe Ha
NPeKoOMepHO rofiAsM 6poi  pask/IoHeHus,
Masikv, fedopmMupaHn nucta u Hekposa no
rpaHuuata Ha Juctara, 3arvBaHe Ha
6yTOHN, abopTvpaHe Ha LUBeToBe, Crabo
m3paseH uUbPTEX KN  (hopmupaHe Ha
cbpbykaHn cemeHa W obpa3yBaHe Ha

grown for seed and forage is represented
only by Lygus hesperus (Knight) and L.
elisus (van Duzee) in the San Joaquin
Valley California as sex ratio male to
female is 1:1.

In Ithaca, New York are studied
feeding habits, seasonal dynamics,
population density and biology of species
of Miridae, associated with M. sativa and
established the following phytophaga: A.
lineolatus (Goeze), A. rapidus (Say),
Lopidea marginalis ( Reuter), Lygus
lineolaris (Palisot de Beauvois),
Plagiognathus chrysanthemi (Wolff) and
P. politus Uhler (Wheeler, 2012). In
conclusion, it reported that predatory
insects Miridae are frequently found in
lucerne crops.

Family Miridae

Bugs of the family Miridae are
polyphagous insects with more than 200
species of host plants (Lu and Wu, 2011).
According to the authors the recent
appearance of these bugs and damages
caused by them, will progressively
increase. This is the largest family in the
suborder Heteroptera, where there is a
huge morphological diversity and trophic
plasticity, and consists of number of key
phytophaga and predators (Wheeler,
2001).

The species of Miridae (Lygus,
Adelphocoris  etc.), with their oral
apparatus for thrusting and sucking, are
preferentially fed with plant tissues with a
high content of nutrients such as apical
meristems and primordial cells forming
the leaves, or the formation of the
reproductive tissues (Lu and Wu, 2011).
The representatives of this family are key
pests during flowering (Khanjani, 2005).
The most common symptoms as a result
of the inflicted damage, are forming of an
excessive number of branches, small,
deformed leaves and necrosis at the
border of the leaves, death of buttons
abortion of flowers, weak flowering and
formation of shriveled seeds and seeds
with reduced mass of 1000 seeds
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ceMeHa C pegyuuMpaHa Maca Ha 1000
cemeHa (Khanjani, 2005; Fauna Europaea,
2012). TlMoBpegnte BbBPXY pacTUTeNHUTE
opraHu ca npeau BCUMYKO B pesyntaTr oT
3armBaHe Ha TbkaHuW B MSCTOTO W OKOJ/O
MACTOTO Ha XpaHeHe (Shackel et. al., 2005).
leTtuTe no BereTaTMBHUTE OpraHn Ha
nouepHaTa MMaT  3HAYUTENIHO  NO-MaJsIKo
WUKOHOMMYECKO 3HauyeHue, B CpaBHEHue ¢
nospeavTe NO PENPOAYKTUBHUTE TbKaHWU,
KOeTo npuumHaBa 3aryba Ha cemeHa W
pegyuupaHe Ha gob6usa (Soroka and Otani,
2011). B ponbnHeHMe, NPU HAKOU pacTeHus
KbM noBpeauTe OT NpobofeHWTEe paHu U
U3B/MMYAHETO Ha pacTUTeNeH COK, ce Ha-
6noaaBa 1 (OUTOTOKCMUEH OTrOBOP, NpUYK-
HEeH OT CMWIaHeTO Ha pacTuTesniHa TbkaH oT
€H3UMa MnosuraslakTypoHasa, Ha/lMyeH B
CMloHKaTa Ha AbpBeHuuuTe oT pog Lygus
(Shackel et al., 2005). To3n eH3um e
CBbp3aH C MeEToa Ha XpaHeHe Ha BUaoBeTe
upes pa3kbCBaHe 1 pasrpaxiaHe Ha KIeTKu.
MpUCHCTBMETO Ha eH3MMa e XapakTepHo 3a
npeacraBmTennte Ha cemelictBoto Miridae
(Wheeler, 2001; Shackel et al., 2005). NMpe-
[AV3BUKaHaTa TOKCMYHA peakuusi B pesyntat
Ha XpaHeHeTO BOAM [0 obpa3yBaHe Ha
HEKPOTWMYHU MeTHa 1 BTOPUYHO THUE B pac-
TeHuATa Kato JilouepHa, dpacyn, Kkaptodm,
Le/IMHa 1 acnepxu.

Cpen Hacekomyn BpeauTesm  oT
cemeicTBo Miridae kaTto Hali-BpeAOHOCHU W
LUIMPOKO pa3npocTpaHeHu Bugose B UTtanus
ce cbobLwasar L. rugulipennis Poppius 1 A.
lineolatus Goeze, KOMTO wMmaT LIMPOK
AnanasoH OT roCTONpUMEMHMUM W efHa OT
npeanounTaHuTe KyaTypu e JouepHaTa
(Accinelli et al., 2002; Pansa et al., 2012).
O6ukHoBeHO L. rugulipennis npeob6nagasa
Hag A. lineolatus. CxogHu pesyntatu ny-
6nmkyBaT Ramert n konektns (2005) oTHoC-
HO flouepHoBM noceBu B LleHTpanHa wn
CeBepHa llBeuusi, KbAeTo Haii-yecTo
cpewaH Bug ot poa Lygus e L. rugulipennis
(75-99%). B KanudopHuss wn  ApusoHa
(CALL), M. sativa e Hali-cuHO npuBeka-
TenHaTa kyntypa 3a L. rugulipennis un L.
hesperus Knight (Swezey et al., 2007;
Williams et al.,, 2010) kaTo BugoBeTe ce
npuBnAnYaT oT NeT/IMBY BeLlecTBa, OTAenNs-
HY OT JiloLepHaTa 1 Npy XpaHeHe ce Habso-
JaBa yBennuyaBaHe CbAbpXaHMETO Ha
HSIKOM OT Te3u /IeTIMBU BELLECTBA, KaKTo U

(Khanjani, 2005; Fauna Europaea, 2012).
Damages of plant bodies are primarily a
result of the death of tissues at the place
and around the place of feeding (Shackel
et al, 2005). Damage of vegetative
organs of alfalfa has considerably less
economic importance in comparison with
damage of reproductive tissues, causing
loss of seeds and reducing yields (Soroka
and Otani, 2011). In addition, in some
plants damaged from thrusting wounds
and extraction of plant sap, there is also a
phytotoxic response caused by grinding
plant tissue by the enzyme
polygalacturonase, which is available in
the saliva content of the bugs of the
genus Lygus (Shackel et al., 2005). This
enzyme is associated with the feeding
method of species by laceration and
degradation of the cells. The presence of
the enzyme is characteristic for members
of the family Miridae (Wheeler, 2001;
Shackel et al., 2005). Induced toxicity,
because of feeding, leads to the formation
of necrotic spots and secondary rot in
plants, such as alfalfa, beans, potatoes,
celery and asparagus.

Among the insect pests of the
family Miridae most damaging and
widespread species in ltaly are reported
L. rugulipennis and A. lineolatus, which
have a wide range of hosts and one of the
preferred crop is alfalfa (Accinelli et al.,

2002; Pansa et al, 2012). Lygus
rugulipennis usually prevails over A.
lineolatus. Similar results published

Ramert et al. (2005) about alfalfa crops in
central and northern Sweden, where the
most common species of the genus Lygus
is L. rugulipennis (75-99%). In California
and Arizona (USA), M. sativa is the most
attractive culture for L. rugulipennis and L.
hesperus Knight (Swezey et al., 2007;
Williams et al., 2010) as species are
attracted to volatile substances released
by alfalfa and during feeding is observed
an increase in content of some of these
volatile substances and release of
additional compounds which healthy
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OoTAeNsiHe Ha [OMb/IHUTENIHU CbeAVNHEHUs,
KOUTO 34paBuTe pacTeHUss He CbAbpxaTt
(Blackmer et al., 2004). MNMpwuennyaHeTo ce
OBb/DKN Ha KIH0YOBK MPOTEVHU B OBOHSITEN-
HA  peuenTopHW HEBPOHW, 4Ype3 KOMTO
06OHsITENHATA CUCTEMA Ha AbpBEHUUUTE
npeav3BuKkBa AUMHaMWYEH MpoLec Ha Bb3-
npueMaHe Ha MUPU3MK U TAXHOTO pasrpa-
HuyasaHe (Leal, 2013).

Linnavuori (2007) npeactaBs CAMCHK
oT 204 Buga, npuHagnexawm kbm Miridae
npu npoyyBaHe B [WisH W cbcegHuTe
NpoBUHLUMKM Ha VpaH kato efuH OT Hali-
BaxHuTe Bpeautenm e L. rugulipennis,
3aemall, Kn4voBa ponsa BbB (hasa LbdTex
npu cemenponssoacTeo (Khanjani, 2005). B
ceBepHata u4acT Ha Kwurtaii Adelphocoris
fasciaticollis Reuter ce npeBpbLya B KNHOYOB
BpeauTen 3a JwouepHatra (Zhang et al.,
2015).

OT cemeiicTBoTO Miridae Havi-yecTto
cpewaHute Bugoe B Cbpbusi ca A.
lineolatus n Bngose ot poga Lygus (cuHO-
Hum Exolygus), kouto ca ocobeHo Bpepo-
HOCHWM B CEMENpPON3BOACTBEHUTE JIOLLEPHO-
BM nocesu. Cpepg, nurycuTe, AOMUHAHTHN ca
L. rugulipenis, L. pratensis u L. gemellatus.
Te npucbcTBaT Mpe3 Lenust BeretaunoHeH
nepvog 1 ca 0COGEHO MHOrouUC/IeHN npes
011 U aBrycT. Ypes M3CMyKBAHETO Ha
pacTuTesieH Cok, Te yBpemxaaT Haikl-mnaam-
Te pacTWTeNnHW 4acTu, cnupat pacTexa u
npeav3BuKBaT AehopMupaHe Ha ceMeHarta.
3arybute B fo6mBa OT ceMeHa 4ecTo 4OCTU-
rat go 25-50%, a noHsikora ce Habnogasa
nbnHa 3aryba Ha cemegobusa (Sekuli¢ et
al., 2005).

B tokHa MaHuTOb6a (KaHaza) ocHOB-
HK BpeauTenu ca Lygus lineolaris, L. elisus
n L. borealis, ot kouto L. lineolaris e Haii-
MHOTQYMC/IEH U LUMPOKO pPasnpOCTPaHEeH.
3HayeHne MMaT U HAKOMKO Buga OT poj
Adelphocoris kato A. lineolatus e goMuHaH-
TeH. lpuema ce, ye BMABT 3aefHO C L.
lineolaris oka3BaT CXx04HO Bb3geincTeMe
BbpXY NioLepHaTa U MeTOAbT 3a M3UnCns-
BaHe Ha VMKOHOMMWYECKMS1 npar Ha BpeAHOCT
ce oTHacs 3a gBata Buga (Nagalingam and
Holliday, 2010).

Lygus spp. (Hemiptera: Miridae)
nponsxoxga ot CeBepHa AMepuka W Hali-
4ecTo cpeLlaHnTe BUAOBE MO floLepHaTa ca
L. lineolaris, L. elisus n L. hesperus kato L.

plants do not contain (Blackmer et al.,
2004). The attraction is due to the key
proteins in the olfactory receptor neurons
through which the olfactory system of
bugs cause dynamic process of
perception of odors and their
differentiation (Leal, 2013).

Linnavuori (2007) presents a list of
204 species belonging to Miridae in
exploration in Gilan and neighboring
provinces of Iran as one of the most
important pest is L. rugulipennis,
occupying a key role in the flowering
phase of the seed production (Khanjani,
2005). In northern China Adelphocoris
fasciaticollis Reuter became a key pest on
alfalfa (Zhang et al., 2015).

Most common species of family
Miridae in Serbia are A. lineolatus and
species of the genus Lygus (synonymous
Exolygus), which are particularly harmful
in seed productive alfalfa crops. Among
Ligus, L. rugulipenis, L. pratensis and L.
gemellatus are dominating. They are
present throughout the all growing period
and are especially numerous in July and
August. By sucking plant sap, they injure
youngest plant parts, stop the growth and
cause deformation of the seeds. The
losses in the yield of seeds often reach

25-50% and sometimes occurs a
complete loss of seed yield (Sekuli¢ et al.,
2005).

In southern Manitoba (Canada) the
major pests are L. lineolaris, L. elisus and
L. borealis, amongst which L. lineolaris is

the most numerous and widespread.
Several species of the genus
Adelphocoris are important, but A.

lineolatus is the dominant. It is assumed
that the species, along with L. lineolaris,
have similar effects on alfalfa and the
method of calculating the economic
threshold of harm refers to both species
(Nagalingam and Holliday, 2010).

Lygus spp. (Hemiptera: Miridae)
originates from North America and the
most common species in alfalfa are L.
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lineolaris n L. hesperus, A. lineolatus ca
WKOHOMWYECKN Hal-BaXHUTE pacTuUTesHU
AbpBeHuum B CeBepHa Amepuka (Blackmer
et al., 2010; Henry and Wheeler, 2014).
Hakonko BugoBe Lygus wmaTt pngBe wnu
rnoBeye MOKOMIEHNS TOAMLLHO B HXHUTE
reorpaddckv LUMPUHW Ha npepuunte. B pawm-
KATe Ha JajeH Bufa, 6posi Ha nokosnieHusTa
MOXe fa Bapupa [AUPEKTHO C HaTpynBsaHe
Ha Temnepatypu Hag 10 ° C (Champlain and
Butler, 1976). HAkon BMAOBE MMaT LUMPOKA
rama roctonpuemHuum kato L. lineolaris ce
xpaHn ¢ Hagp 300 pactutenHu Bsuga ot
pasnunyHn cemelicTea, a Lygus rugulipennis —
¢ noseye o1 400 pactutenHu suga (Young,
1986; Capinera, 2001; Lefort et al., 2014).
Teaun BMAOBE ca MHOMO MOGWUAHN U OBUKHO-
BEHO Ce cpewar BbB BUCOKA YUC/IEHOCT.
WHdopmaumaTa 3a npegnoyntaHneTo Ha
B&XXHW HACEKOMHW BpeauTenu, Kato AbpBee-
HUUMTe oOT pog Lygus, moxe pa 6bpe
nonesHa npu MporHo3vpaHe Ha TAXHaTa
nosea 1 6bAELOTO ABMXEHUE MEXIY Kyn-
Typute n AMBWUTE pacTeHusl rocTonpueMHu-
Un. YCTaHOBEHO e, ye Mexay neT npo-
yuBaHW rOCTOMPUEMHMKA: Namyk, oLepHa
(Medicago sativa L.), gmB cnbHYornes
(Helianthus annuus L.), pyckun marapeLuku
6ogun  (Salsola iberica L.) wn wup
(Amaranthus palmeri L.), nwouepHata u
MarapeLlkma 6oaun ca ABaTa Haii-npepno-
YyuTaHW TOCTOMPUEMHMKA C BUCOKa CTemneH
Ha nospepga (Barman et al., 2010).

BugoseTe oT pop Lygus spp. Moxe
[a He oKaxarT CbLLEeCTBEHO B/SHNE BbpXY
(h3MONOTMYHOTO CbCTOSIHUE Ha pacTeHus-
Ta, HO MKOHOMMYECKO 3HayeHue 3aemart C
HacTbMnBaHe Ha penpoaykKTMBHaTa pasa Ha
pasBuTUe, KaTo NpUAO6UBAT CTaTyT Ha Hal-
BaXXHUTE BpeauTenn Mo nwuepHara, OT-
rnexgaHa 3a cemeHa, T. KaTo ce XpaHAT ¢
pPenpoayKTUBHUTE 4acTW Ha pacTeEHMETO U
HamansiBaT pgo6usa cemeHa (Day et. al.,
2003; Jorgensen, 2005). MNpw nouepHata,
oTrnexaaHa 3a ypax, AbpBeHMUUTE 0OUK-
HOBEHO He BNUNAAT BbPXY NPOAYKTUBHOCTTA,
HO MoceBuTe MOXe Ja nocayxaT KaTo
pesepBoap, OT KONTO Te MurpupaT cneg
koceHe (Day et. al., 2003).

Lygus gbpBeHWLUUTE ca Ha-BaXxHuTe
BpeauTesin nNpy CeMenpov3BOACTBO Ha Jlto-
LepHa B wWarta Aligaxo, CAL, 1 BalumHroH
0CO6eHO Mpu HaaBulWAaBaHe Ha WKOHOMU-

lineolaris, L. elisus and L. hesperus as L.
lineolaris, L. hesperus, A. lineolatus are
the most economically important plant
bugs in North America (Blackmer et al.,
2010; Henry and Wheeler, 2014). Several
species of Lygus have two or more
generations in the southern latitudes of
the prairies. Within a species, the number
of generations may vary directly with the
accumulation of temperatures above 10 °
C (Champlain and Butler, 1976). Some
species have a wide range of hosts such
as L. lineolaris feeds on over 300 plant
species from different families, and Lygus
rugulipennis — more than 400 species of
plants (Young, 1986; Capinera, 2001;
Lefort et al.,, 2014). These species are
very mobile and are usually found in high
numbers. Information on the preference of
important insect pests such as bugs from
the genus Lygus, may be useful in
predicting their occurrence and future
movement between crops and wild host
plants. It is estimated that between five
studied hosts: cotton, alfalfa (Medicago
sativa L.), wild sunflower (Helianthus
annuus L.), Russian thistle (Salsola
iberica L.) and amaranth (Amaranthus
palmeri L.), alfalfa and thistle are the two
most preferred hosts with a high degree of
damage (Barman et al., 2010).

Species of the genus Lygus spp.
may not have a significant impact on the
physiological condition of the plant, but
economic importance tackle the onset of
the reproductive phase of development by
acquiring the status of the most important
pests of alfalfa grown for seed, as feed on
the reproductive parts of the plant and
reduced vyield seeds (Day et. al., 2003;
Jorgensen, 2005). In alfalfa grown for
forage, bugs do not wusually affect
productivity, but crops can serve as a
reservoir from which they migrate after
cutting (Day et. Al., 2003).

Lygus bugs are the most important
pests in seed production of alfalfa in
Idaho, USA and Vashingon especially
when exceed the economic threshold
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yeckusl mpar Ha BpPeAHOCT, KOeTo Hanara
WHCEKTUUMAHO TpeTupaHe oOT Tpu uau
noseye MbTW Npe3 BereTalMoOHHWA Nepuoj
BbB (pasa OyToHu3auus, ubdTex n dopmm-
paHe ¥ HanuBaHe Ha cemeHarta (Borbour,
2007). Rosenheim n konektnB (2004) ycTa-
HOBSBAT, Ye HUMdUTe B NOCNefHNS CTauil
OT CBOETO Pa3BUTUETO Ce XPaHAT 3HAUUTES-
HO MO-MHTEH3UBHO B CpaBHEHMEe C Bb3pacT-
HUTE VMHAVBUAMN, KAKTO U XXEHCKUTE eK3eM-
nAspM cnpsMo MbXkuTe. Mpu cpaBHUTENEH
aHann3 Ha uucneHocTTa Ha L. hesperus
MeXay MoceBM C J/iloLepHa W namyk,
Bancroft (2005) yctaHOBSsiIBa, Ye MO Bpeme
Ha nukoBa NTbTHOCT Ha BUAa, TA € nNpnénu-
3UTENIHO NeT MbTU NO-BUCOKA B JIOLEpHATA,
OTKOJIKOTO B MmoceBuTe C namyk. [oBegeH-
yeckaTa peakuusi Ha BJa OT efiHa cTpaHa e
CBbp3aHa C oOpueHTauus Mo nocoka Ha
BATbPA U CU/IHO M3pa3eH (hOTOTPONMU3bM, a
OT [Jpyra C XpaHuTenHus cTaTyc, Karto
rnagHUTe WHAMBUAM HAHACAT 3HAYMTEsTHO
ronemy Bpeam No pacTeHusTa, OTKOMKOTO
MuUrpupawuTe AbpBeHUUM OT foLepHaTa B
apyru nocesu (Zink and Rosenheim, 2004).
MpeaBmKBaHETO Ha BUAOBETE Lygus mexay
nouepHaTa U cbcegHy 1 6An3KM rocTonpu-
eMHULUY, BK/IYMTESIHO U NAeBeuTe e B
3aBMCMMOCT OT pasBUTUETO Ha pacTeHusaTa
U NpubupaHeTo Ha pekonTarta, Kakto u oT
chakTopM Ha OKOMHaTa cpefa, KaTto Kou-
yecTBOTO Baviexun u ap. (Parajulee et al.,
2008).

Lygus rugulipennis Poppius
(Hemiptera: Miridae) Hanaga ronsm 6poii
WUKOHOMWUYECKN BaXKHW KynTypWu, Haasu-
wasawm 400 Bmnaa (Conti and Bin, 2006;
Khanjani, 2007). BuabT wuma BMUCOKa
nonynauus B JIIOLEPHOBUTE MOCEBU U €
K/HO40B BpeauTen npv CeMenpovn3BoACcTBo,
KaTo CMyu4elikn COK OT LiBETOBETE, 3e/ieHaTa
Maca 1 cemeHaTa npev3BUKBa M3CbXBaHe
Ha M3CbXBaHe Ha 3e/eHUTe TepMUHATHU
MbMKW, CBYBAHE M HamansBaHe Ha TersioTo
Ha ceMeHa, KOeTo pe3ynTupa B 3HaAUMTE THN
3ary6bu B pobmsa Ha cemeHa (Khanjani,
2005, 2007; Mirab-balou and Radjabi,
2013). MakcumasiHa YMC/IeHOCT  gocTtura
WMEHHO BbB (eHOoaza Nb/eH UbPTEX
(Mirab-balou and Chen, 2009).

Lygus lineolaris e nonudar, KoWTto e
Hall-luMpoKO pasnpocTpaH cpef BuaoBeTe
Lygus B CeBepHa Amepuka, U M3TOYHaTa

level, requiring insecticide treatment three
or more times during the vegetation
period in phase budding, flowering and
forming and pouring the seeds (Borbour,
2007). Rosenheim et al. (2004) found that
the nymphs in the last stage of its
development eat significantly —more
intensively compared to adults, and so
females compared to males. In a
comparative analysis of the number of L.
hesperus between crop alfalfa and cotton,
Bancroft (2005) found that during the
peak density of the species, it is
approximately five times higher in alfalfa
than in crops of cotton. The conductive
response of the species on the one hand
is connected with orientation downwind
and strong fototropizam and on the other
hand with feed status as hungry
individuals plotted significantly greater
damage to plants than migrating bugs
from alfalfa to other crops (Zink and
Rosenheim, 2004).

The movement of species Lygus between
alfalfa and close or neighboring hosts
including weeds, depends on the
development of plants and harvesting, as
well as environmental factors such as

rainfall and others. (Parajulee et al.,
2008).

Lygus rugulipennis Poppius
(Hemiptera: Miridae) attacks a large

number of economically important crops,
more than 400 species (Conti and Bin,
2006; Khanjani, 2007). The species has a
high population in alfalfa crops and is a
key pest in seed production by sucking
sap from the flowers, green pulp and
seeds, causes drying of the green
terminal buds, contraction and reduces
the weight of the seeds, which results in
significant losses in yield seeds (Khanjani,
2005, 2007; Mirab-balou and Radjabi,
2013). It reaches maximum number
exactly in phenophase “full bloom” (Mirab-
balou and Chen, 2009).

Lygus lineolaris is a polyphagous,
which is the most widely spread among
species Lygus in North America and the
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nosoBrvHa Ha KOHTUHeHTa (Burange et al.,
2012). BbB ®paHums un WcnaHus, Lygus
rugulipennis n L. pratensis ca OCHOBHUTe
BpeauTenun ot pog Lygus u ycnewleH 6uosno-
TMYEH KOHTPOJST BBbPXY TAXHATa YWUCIEHOCT
OCbLUecTBABAT KakaBuAHMTE MapasutTonam
Peristenus digoneutis un P. stygicus
(Coutinot et al., 2005). [Jo cxogHu 3aksoye-
Hua B lMonwa poctura Bilewicz-Pawinska
(2006), cnopef KOATO Hali-pa3npoCTpaHeHU
napasmrtonam no L. rugulipennis,
Stenodema virens (L.) u Allineolatus ca
Bugosete oT pop  Peristenus  spp.
(Hymenoptera: Braconidae), kouTo urpasrt
BaXKHa pO/iA 3a HaMansABaHe Ha nonynauum-
Te Ha TpuTe BpefHM BuAa. YCTaHOBsBa Ce,
ye napasMTU3MBT JOCTUra Hai-BMCOKa
CTeneH, KoraTto HAMQIUTE Ha pacTUTenHuTe
ObpBEHNLM 3aemMaT Hai-BMCOKa YMCEHOCT.
B KanudopHus ypes ymuLLIeHo BHACSHE Ha
napasutongute P. digoneutis un P. relictus
(Ruthe) ce HabnogaBa ycnewHo pegyuupa-
He Ha uucneHocTTa Ha Lygus spp. (Pickett
et al., 2009) kaTo NUKLT Ha NapasMTU3bM
CbBMNaga C nukoeata AelHOCT Ha Lygus
ObpBeHnumMTe. ECTecTBEHOTO NpUCHLCTBUE
Ha Peristenus spp. B CeMenpon3BoACTBEHW-
Te MNOCEeBM € CBBbP3aHO C HWUCKM HMBA Ha
napasvTusbM, AocTuraikm egsa no 8.9%,
nopagy KOeTo He ce OvakBa 3Ha4UTesHO
Bb3felicTBMe Ha OGuoareHTUTe  BbPXY
HamasiiBaHeTO Ha NomnysiMoHHaTa M/TbTHOCT
Ha BugoseTe OT pofd Lygus v npuyvHeHuTe
oT Tax nospegute (Schreiber, 2008).
Adelphocoris  lineolatus  (Goeze,
1778) (Miridae) e Bug ot Crapus CBAT,
LLUMPOKO pa3npocTpaHeH B 3anagHa Espona,
CeBepHa Adbpuka, Bmskmsa U3TOK, KakTo u
ronsma yact ot Asua (Wheeler, 2001), HO e
BHeceH B CeBepHa Amepuka (Scudder and
Foottit, 2006). To3n BpeanTen ce xapakTe-
pu3mpa C LWMpoKa rama roctonpueMHuLm un
Ce XpaHu NpeavMHO C pacTUTeNIHWUTE Cbli-
BETUS M LBETOBE, NPUYMHABALLO Mpexge-
BPEMEHHO OKanBaHe Ha BeH4yesMcTyeTata.
BuabT € eguH OT Hali-BpefHuTe 1 LIMPOKO
pasnpocTpaHeHn HenpuaTenu B YKpaiiHa,
KOliTo npeactaBnsea 56% oT o6wmsa 6poii
HaCekoMHW BpeauTeny Mo CcemeHata Ha
nouepHata (Hrykun et al., 2008). B pe3sy/n-
TaT Ha CBOETO XpaHeHe, JilOLepHoBaTa
ObpBeHVLa Moxe fa Hamanm pobuea Ha
CeMeHa OT CeJICKOCTOMaHCKUTE KynTypu C

eastern half of the continent (Burange et
al., 2012). In France and Spain, Lygus
rugulipennis and L. pratensis are major
pests of the genus Lygus and a
successful biological control upon their
number carry out pupal parasitoids
Peristenus digoneutis and P. stygicus
(Coutinot et al, 2005). To similar
conclusions in Poland reaches Bilewicz-
Pawinska (2006). According to her the
most common  parasitoids in L.
rugulipennis, Stenodema virens (L.) and
Alineolatus are species of the genus
Peristenus spp. (Hymenoptera:
Braconidae), which play an important role
in reducing the populations of the three
harmful species. It was found that
parasitism reached the highest level when
the nymphs of plant bugs are in the
highest quantity. In California by
deliberately introducing parasitoids P.
digoneutis and P. relictus (Ruthe) monitor
successfully reduction in number of Lygus
spp. (Pickett et al., 2009) as the peak of
parasitism coincide with the peak activity
of Lygus bugs. The natural presence of
Peristenus spp. in seed production crops
is associated with low levels of parasitism,
reaching only to 8.9%, so do not expect a
significant impact on bioagents on
reducing population density of species of
the genus Lygus and damages caused by
them (Schreiber, 2008).

Adelphocoris lineolatus (Goeze,
1778) (Miridae) is a species from Old
World widespread in Western Europe,
North Africa, the Middle East and much of
Asia (Wheeler, 2001), but was imported to
North America (Scudder and Foottit |,
2006). This pest is characterized by a
wide range of host and feeds mainly on
plant petals and flower, causing
premature petal fall. The species is one of
the most damaging and widespread pests
in Ukraine, which represents 56% of the
total number of insect pests of alfalfa seed
(Grikun al., 2008).

Alfalfa bug, because of their feeding, can
reduce seed vyield of crops by 50% or
more (Wheeler, 2001).
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50% wnn noBeye (Wheeler, 2001). OcHoB-
HaTa nospeja npu NOLEPHOBOTO ceMenpo-
M3BOACTBO HaHacs BbB (pasza O6yTOHM3aLMA
(Soroka and Otani, 2011). B ropewa u cyxa
rofvHa nospegata OT TO3M HenpusaTen BoAu
[0 HamansBaHe Ha fo6uBa Ha cemeHa oT
20 po 90% (Sekuli¢ et al., 2005; Hrykun et
al., 2008). YctaHoBeHO €, 4ye Cnopepg Pan u
Konektus (2014), oTHocUTe/IHATa BN@XHOCT
MOXe Aa 6bae BaxeH (hakTop 3a HapacTBa-
HeTOo Ha nonynauumte Ha Adelphocoris
lineolatus KaTo BUCOKUTE HMBA HA BNAXHOCT
(60, 70 1 80%) yBenuuyasart gena Ha ouene-
nvTe Aila 1 HAIMGK KakTo U NpoabKUTEN-
HOCTTa Ha XXMBOT Ha Bb3PacTHUTE WHAMBU-
OV 1 XeHckaTta nnogosutocT. lMpoTmBono-
NOXHO Bb3JeicTBME OKasBa Temneparypa-
Ta, KaTo Temnepatypu no-sucoku ot 30° C
3acarat HebnaronpuaTHO emM6pUOHaNIHOTO
pa3suTue Ha A. lineolatus, gokaTo ekcTpem-
HuTe Temnepatypn (t.e. 10 u 35 ° C)
Hanb/AHO O Bb3NpensaTcTBar. OuyakBaHUAT
ONTUMaNHWA AnanasoH 3a sfiilecHacsHe e
23-25 °C, KoeTo gonpuHacs 3a MogenupaHe
Ha [uHamuKata Ha nonyiauuyata  Ha
HenpuaTtens (Wu et al., 2009).

Adelphocoris lineolatus e cepunoseH
BpeauTesn no nwuepHata B lMonwa, YHra-
pusa, ®paHung, KaHaga, Yexusa, n Ha apyru
MecTa B EBpona u MHOro ctpaHu B 6uBLUMSA
CCCP, kato TagpxuknctaH (Wheeler, 2001;
May et al., 2003). B CALl, BuabT 4ecto
Bb3HMKBA 3aefHO C Lygus spp. u npu
BMCOKa M/TLTHOCT B JIOLEPHOBUTE MosieTa, B
pesynTaT Ha XpaHeHeTO CU, ObpBEHUUUTE
npegusBuKkeBar 3armpaHe Ha  OyToHuTe,
abopTupaHe Ha UBeTOBe, opMupaHe Ha
OpebHN M HeKayeCTBEHM ceMeHa U Karto
L10 CU/IHO HamasleH fo6bKB Ha cemeHaTa.

OT cewmeiicTBO Miridae, kaTto He-
npuaTenM B NoLepHaTa ce cbobliasaT U
Apyrn BraoBe AbpBeHWUM kato Polymerus

(Poeciloscytus) cognatus (Fieber 1858)
(Panzer, 1806), Polymerus vulneratus
((Panzer, 1805), Trigonotylus, kouto B

3aBMCMMOCT OT paioHa, TexHonormsaTa Ha
oTrnexaaHe u arpokIMMaTuyHuTe ycroBus,
0OMKHOBEHO ce onpefensaTr kato cy6po-
MUHTHM (Lodos et al., 2003; Ebrahimi et. al.,
2012). Hnpumep, P. cognatus npes Tonau u
CYXV FTOQUHW e cpef 3HauumuTe BpeauTesm
B  CEMEenpou3BOACTBEHWTE  MOCEBU  C
nouyepHa, Kkato npu  uymucneHoct ot 300

The main damage in alfalfa seed
production, which it causes, is in budding
phase (Soroka and Otani, 2011). In hot
and dry year failure of this enemy leads to
a reduction in yield of seed from 20 to
90% (Sekuli¢ et al., 2005; Grikun et al.,
2008). It has been found that according to
Pan et al. (2014), the relative humidity can
be an important factor for the growth of
populations of Adelphocoris lineolatus as
high levels of humidity (60, 70 and 80%)
increase the proportion of surviving eggs
and nymphs as well as the length of life of
adults and female fertility.

In contrast effect does temperature, as
temperatures higher than 30 ° C
adversely affect fetal development of A.
lineolatus, while extreme temperatures
(i.e. 10 and 35 ° C) completely hinder it.
The estimated optimum range for
oviposition is 23-25 °C, which contributes
to model the population dynamics of the
pest (Wu et al., 2009).

Adelphocoris lineolatus is a serious
pest in alfalfa in Poland, Hungary, France,
Canada, the Czech Republic and
elsewhere in Europe and many countries
in the former USSR, as Tajikistan
(Wheeler, 2001; May et al., 2003). In the
USA, the species often occurs together
with Lygus spp., at a high density in alfalfa
fields, due to their feeding with bugs,
cause death of buttons, abortion of
flowers, forming a small and low-quality
seed, and generally significantly reduces
seed yield.

Family Miridae, as pests in alfalfa
are communicated and other bugs as
Polymerus  (Poeciloscytus)  cognatus
(Fieber, 1858) (Panzer, 1806), Polymerus
vulneratus ((Panzer, 1805), Trigonotylus,
which depending on the region, the
technology of cultivation and agro-climatic
conditions, usually are defined as
subdominant (Lodos et al, 2003;
Ebrahimi et. al., 2012). For example, P.
cognatus in hot and dry years is one of
the major pests in seed crops of alfalfa,
while number of 300 individual / 100
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mHamemga [/ 100 oTKoca, AbpBEHUUUTE
YHULLOXaBaT Hanb/iHO ByToHUTE, a npu 90-
100 vHamBuaa — okono 47% ot obpasysa-
HuTe 6yToHM (Wheeler, 2001; Bochkareva
and Vdovichenko, 2004). BpegHute agbpse-
HALM MMaT pas/iMyHa npeanovymTaemMocT
KbM arpoMeTeopoIMrMyH1TE YC/I0BUA KaTo
A. lineolatus npegnounta 6GanaHcupanu
METEOopOsIONMYHN YC/IOBKSA, pa3BuBalikm ce
[obpe npu xnafHU U BN&XHW YCOBWUS, HO
ce B/MsAe HebnaronpuATHO OT TOMJIOTO U
cyxo Bpeme. Lygus rugulipennis npeanouu-
Ta TOMAM W CyXu YCNOBUA, HO nopaau
cBOSITa NpMcnocobmMMocT npeobnagasa u B
XNa4HN 1 BNaXHW 30HKM, fokaTo L. pratensis
npegnoyMta camo XIafeH W BNaXeH
knumart. Polymerus vulneratus e cBbp3aH ¢
yMEepeHo TOonMb/j M CyX KIMmaT v nopaau
TeCceH eKo/IorMyeH pamanasoH, Ppsgko ce
cpewa B X/1aHn 1 BnaxHn pernoHu (Erdelyi
and Benedek, 197).

CewmeiicTBO Pentatomidae

PactutenHosigfHUTEe AbpBEHULUM OT
cemelictBo Pentatomidae, nogo6Ho Ha
Miridae, (Hemiptera: Heteroptera) cbwo
UMaT WKOHOMWYECKO 3HauveHue, nopaan
CBOETO BpeAHO Bb3AENCTBUE BBbPXY pas-
NIMYHN BWUJOBE KYNTYPHU pacTeHus, BKJ/ILO-
ynTesnHo nwuepHata (Panizzi et al., 2000;
McPherson and McPherson, 2000). Te
nposieiBaT MOPOSIOTNYHU, PU3NONTOTUYHN
W noBeAeHYecCKn aganTauuy KbM CBOUTE
rocTonpuemMHuuUM, KoeTo MM No3BO/sBa Aa
ce npucrnocobsT B MO-rofiiMa CTeneH KbM
Tax (Després et al., 2007). MNonynaunaTa Ha
MHOro Bugose (cem. Pentatomidae) moxe
[Ja nokaxe crneundmnyHN XpaHUTENHN HaBK-
UM, KOETO e CBbP3aHO C OrpaHM4yaBaHe Ha
pasHoobpasneTo OT pasNMyHK roctTonprem-
HALM OO0 ManbkK G6pOoil pacTUTeNHU BMOOBE
(Panizzi, 1997). MonudarsT Nezara viridula
(L.) MpOMEHs1 XpaHUTENIHUTE CU HaBULM W©
nospexga penpoaykTMBHUTE opraHun (ceme-
Ha) Ha MpeanoYUTaHUTE FOCTONPUEMHMULN
KaTo fiouepHaTa, a npy no-mManko npeano-
UMTAHWTE  XPaHUTENIHW pacTeHus  KaTo
Hanpumep puuvHa, Ricinus communis L.
(Euphorbiaceae), ce xpaHu C XWAkuTe Ha
nuctatra (Panizzi, 2000). B bBpaswnius,
BbpPXY PENnpOAYKTUBHUSI CU TOCTOMPUEMHMK
Medicago sativa, H. viridula pa3suBa LwecTt
NOKOSIeHUS / TOAULLHO U HaMb/IHO 3aBbpLLBA

slope, bedbugs completely destroy the
buttons at 90-100 individuals - about 47%
of the generated keys (Wheeler, 2001;
Bochkareva and Vdovichenko, 2004). The
harmful bugs have different preference to
agrometeorological conditions as A.
lineolatus prefers balanced weather
conditions, developing well in cool and
damp conditions, but adversely is affected
by warm and dry weather. Lygus
rugulipennis prefers warm and dry
conditions, but because of its adaptability
prevails in cool and wetlands, while L.
pratensis prefers only cool and humid
climate. Polymerus  vulneratus is
associated with moderately warm and dry
climate and because of narrow ecological
range; it is rare in cool and humid regions
(Erdelyi and Benedek, 197).

Family Pentatomidae

Herbivorous bugs from the family
Pentatomidae, like Miridae, (Hemiptera:
Heteroptera) also have  economic
importance due to its harmful effects on
different types of crops, including alfalfa
(Panizzi et al., 2000; McPherson and
McPherson, 2000). They show
morphological, physiological and
conductive adaptations to their hosts,
allowing them to adapt in a greater extent
to them (Després et al., 2007). The
population of many species (sem.
Pentatomidae) can show specific feeding
habits, which is associated with limiting
the variety of different hosts to small
number of plant species (Panizzi, 1997).

Polyphagia Nezara viridula (L.) changes
its feeding habits and damages
reproductive organs (seeds) of preferred
hosts such as alfalfa, while less preferred
food plants such as castorbean, Ricinus
communis L. (Euphorbiaceae), eats leaf
veins (Panizzi, 2000). In Brazil, on their
reproductive host Medicago sativa, N.
viridula developes six generations per
year and fully completes its development
cycle (Smaniotto and Panizzi, 2015). In
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CBOS LUMKbA Ha passBuTue (Smaniotto and
Panizzi, 2015). B cpaBHeHune ¢ H. viridula,
Piezodorus guildinii (Westwood) ce xpaHu ¢
no-orpaHy4eH 6poii pacTUTeNHU BUAOBE, HO
npeavMHo npeanoynTa 6060BUTE
(Fabaceae — nouepHa, cosi, nynuHa, rpax,
i) (Panizzi and Parra, 2012), 1 OCHOBHO
nospexza penpoaykTuBHuTe opraHun. C
npegnoyntaHne kbM M. sativa, Smaniotto n
Panizzi (2015) cbobuwaBatr u dmTochara
Edessa meditabunda (F.), koliTo pa3ssuBa
Hall-Masiko [iBe MOKOSIEHUS] TOAMLUHO npes3
nponeTtra W nATOTO W CblUO € BpeauTen
OCHOBHO no 6o6oBeTe ” cemeHata. B
3anageH WpaH cemelictBo Pentatomidae e
npeacTaBeHo eanHcTBeHo oT N.viridula, Ho
BUABLT € psfako HabnwpasaH B nocesuTe
(Mirab-balou et al., 2007).

Dolycoris  baccarum, Piezodorus
lituratus, Eurydema oleracea ca W3BECTHU
KaTo BpeguTeNnu nNo JflOUepHa W apyru
6060BM pacTeHus, kato D. baccarum moxe
Ja MNpUYMHM 3HAYUTENIHW NOoBpean BBbPXY
ceMeHaTa npu 6GNaronpusiTHA  ycnoBus
(Proti¢, 2011; Razmjoo, 2012).

CewmelicTBO Lygaeidae

Lygaeidae e n3kn4uuTESIHO ,yCneLl-
HO" CeMEeNcTBO PacTUTOIHOSAHWN AbPBEHU-
UM, KOUTO ca pasnpoCTpaHeHu no uenaus
CBSIT, HO BCe Ollle MHOr0 acnekTu OT TsaX-
HaTa eKkonorus U eBosILMSA 0CTaBaT HESACHU
UnM HemsBecTHU. [loKaTO HSAKOMKO BuAa ca
NPUBNEKNN 3HAYUTESTHO BHUMaHWE KaTo
MoJenu 3a ulyyaBaHe Ha n3nosorMsTa Ha
HacekoMW, TO OTHOCUTESTHO CKOPO 6MON03K-
Te 3amouyBaT fAa M3credBaT pas3/IMyHM ac-
MeKTU Ha TAXHOTO NoBefeHue, eBoUMATa
U UHTpa- U MHTepcrneundnyHuTEe eKonoruy-
HVTEe B3ayMOAENCTBUS Npu NOBEYETO BUIO-
Be (Burdfield-Steel and Shuker, 2014).
CeMeiNcTBOTO € eAHO OT Haii-ronemmuTe u
no-pasHoo6pasHu cemeictea B Hemiptera,
Cc Hag 4000 suga B 5000 popose, n e
U3BECTHO C TOBA, Ye AbPBEHNLUTE NOBPEX-
[JaT cemeHarta, He3aBWCMMO 4Ye HSKoW OT
BMAOBETE Ca XWLLHULM, a APpYry Ce XpaHsT ¢
KpbB (XemoTodparn) (Schuh u Slater, 1995;
Wheeler, 2001). BugoseTe oT pog Nysius ca
€HN OT MKOHOMMWYECKMN BaXHW BUAoBe, Mno-
BpexJally cemeHaTta npu CemMenpousBoj-
CTBO, KOMTO MpW BWCOKa MoNynauuoHHa
NNBTHOCT, OCOGEHO B YCNOBMS Ha BOAEH

comparison with N. viridula, Piezodorus
guildinii (Westwood) feeds with limited
number of plant species, but mostly
prefers legumes (Fabaceae - alfalfa,
soybeans, lupins, peas, vetch) (Panizzi
and Parra, 2012), and mainly damages
reproductive organs. With a preference to
M. sativa, Smaniotto and Panizzi (2015)
reported phytophaga Edessa
meditabunda (F.), which develops at least
two generations per year in spring and
summer and is a pest mainly to legumes
and seeds too. In western Iran the family
Pentatomidae is represented only by N.
viridula, but the species is rarely observed
in crops (Mirab-balou et al., 2007).

Dolycoris baccarum, Piezodorus
lituratus, Eurydema oleracea are known
as pests of alfalfa and other legumes,
such as D. baccarum can cause
considerable damage on seeds under
favorable conditions  (Proti¢, 2011,
Razmijoo, 2012).

Family Lygaeidae

Lygaeidae is extremely "successful"
family  herbivorous bugs that are
distributed worldwide, but many aspects
of their ecology and evolution remain
unclear or unknown yet. While several
species have attracted considerable
attention as models for studying the
physiology of insects, biologists began to
explore different aspects of their behavior,
evolution and intra- and interspecific
environmental interactions in  most
species relatively soon (Burdfield-Steel
and Shuker, 2014). The family is one of
the largest and more diverse families in
Hemiptera, with over 4,000 species in
5,000 genera and is well-known that bugs
damages seeds, although some species
are predators, while others feed on blood
(hemotofaga) (Schuh and Slater, 1995;
Wheeler, 2001). Species of the genus
Nysius are among the economically
important species damaging seeds at
seed production, that high population
density, especially in conditions of water
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CTpec M CWAHO 3acyllaBaHe, murpupaT oT
OVBUTE pacTUTeNHW BUAOBE — rocTonpuem-
HULUM B JllOLepHaTa U HaHaCAT CbLLECTBEHN
Bpean (Sweet, 2000). Kbm dwmtodoarute,
nospexjaiim ioLepHOBUTE CcemeHa ce
OTHacAT u BugoBeTe oT pog Lygaeus (Augul
et al., 2012).

Brnaosete oT poZa Geocoris
(Lygaeidae) ca cpepg Haii-MHOro6poiiHuTe 1
B&XHWN XULUHW HACEKOMW B MHOIO arpoeko-
CUCTEMMW, KOUTO Ce XPaHAT C MaUlIkKu HaCeko-
MU, qiila Ha nenepyam, HUMMU Ha pacTu-
TENHOALHW [ObPBEHULM, JINCTHU BBLUKA W
akapu. MoTeHuuansT Ha Geocoris spp. kaTo
6uoareHTn e ocHoBaTesIeH, T. KaTo Bb3pacT-
HUTE W HeaopasBUTU WHAMBMAM MoraT ga
KOHCyMupaTr [AeCeTKM eK3eMnispu Ha [JeH
(Hagler and Cohen, 1994). Hanpuwmep,
Geocoris pallidipennis kato noteHuuaneH
6uonornyeH areHT 3a A.lineolatus (B Kutai),
npuTexasa BMCOKaTa KOHCymupalla Crno-
COBHOCT KaTo 3a 24 yaca Bb3pacTHUTE XeH-
CKW MHAMBUAN ce XpaHAT ¢ 37.9 HUMdn Ha
goutocharHata AbpBeHMLa B 1-BM cTagnii Ha
HellHOTO pa3BuTHe. B gonbaHeHne cKopocT-
Ta Ha XULLHUYECTBO MOCTEMNEHHO ce yBeu-
YaBa C HapacTBaHe Ha Temnepartypara oT
15 °C pgo 35 C, v e 1.78 nbTU No-BUCOKA
npu 35 °C, oTkonkoTo npm 15 °C (Tong et al.,
2011). B MoHTaHa, G. pallens Stal n G.
bullatus Say ce cwvobwiaBar Kato egHu OT
OCHOBHUTE XULLHWLM, KOUTO Ce XpPaHsT C
AanuaTa u HUMdUTE Ha BpeauTenute oT pog,
Lygus B ntouepHaTta (Blodgett, 2009).

B pesynrtar Ha 8-roguwiHo dhayHuc-
TMYHO MpoyYBaHe Ha cemelicTBo Lygaeidae
B 3anagHara 4act Ha YepHo Mope,
LleHTpanHa AHagona n Cpeav3eMHOMOp-
CKUSA pervoH Ha Typums, KOMTO Ce XapakTe-
puv3npart ¢ pas/iMyHU KIMMaTUYHN YCI0BUSA U
MecToobuTaHus, B NoLepHara ca ycTaHo-
BeHu 16 Bmga: Cymus glandicolor H, Cymus
melanocephalus Fieb., Geocoris arenarius
(Jak.), Geocoris ater (F.), Piocoris
erythrocephalus (P.S.), Lygaeus saxatilis
(Scop.), Melanocoryphus tristrami (D.-Sc.),
Nysius cymoides Spin, Nysius ericae
(Schl.), Nysius graminicola (KIt.),
Oxycarenus longiceps Wgn., Oxycarenus
pallens (H.-S.), Emblethis griseus W.,
Lamprodema maurum F., Lethaeus
cribratissimus (Stal), Lethaeus picipes (H.-S.)
(Onder et al., 1999).

stress and strong drought, migrate from
wild plant species - hosts to alfalfa and
cause considerable damages (Sweet,
2000). Into phytophaga, damaging
lucerne seed also relates species of the
genus Lygaeus (Augul et al., 2012).

Species of the genus Geocoris
(Lygaeidae) are among the most
numerous and important predators of
insects in many agro-ecosystems that
feed on small insects, butterflies eggs,
nymphs of herbivorous bugs, aphids and
mites. The potential of Geocoris spp. as
bioagents is justified, because adults and
immature individuals can consume
dozens of specimens per day (Hagler and
Cohen, 1994). For example, Geocoris
pallidipennis as a potential biological
agent for A. lineolatus (in China) has a
high consuming power - for 24 hours adult
females feed on 37.9 nymphs of
phytophaga bug in the first stage of its
development. In addition, predation rate
gradually increases with increase of
temperature from 15 °C to 35 °C and it is
1.78 times higher at 35 °C, than at 15 °C
(Tong et al, 2011). In Montana, G.
pallens Stdl and G. bullatus Say are
reported as one of the main predators that
feed on eggs and nymphs of pest Lygus
genus in alfalfa (Blodgett, 2009).

As a result of 8-year fauna study of
the family Lygaeidae in the Western Black
Sea, Central  Anatolia and the
Mediterranean region of Turkey, which
are characterized by different climates
and habitats in alfalfa, have been
identified 16 species. They are Cymus
glandicolor H., Cymus melanocephalus
Fieb., Geocoris arenarius Jak., Geocoris
ater F., Piocoris erythrocephalus PS.,
Lygaeus saxatilis Scop., Melanocoryphus
tristrami D.-Sc., Nysius cymoides Spin,
Nysius ericae Schl., Nysius graminicola Kit.,
Oxycarenus longiceps Wgn., Oxycarenus
pallens H.-S., Emblethis griseus W.,
Lamprodema  maurum F., Lethaeus
cribratissimus Stal, Lethaeus picipes H.-S.
(Onder et al., 1999).
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Heteroptera e Hanl-6oratMaT U MHO-
rouyncreH nogpaspes, npeacTaBeH OT XULL-
HVY HacekoMu B foLepHaTa, KaTto Haii-yec-
TO cpeljaHnTe BMAOBE MpuHagnexar KbM
cemeiictBata Nabidae, Anthocoridae 1
Miridae (Pons et al., 2005). MonyTBbpAo-
KpUnuMTe XuwHuuy, BkwouuTenHo u Nabis
spp., cbcTaBnasat ot 40 Ao 89% oT obwus
6pOi Ha XMWLHW HacekoMu B ApXeHTUHa
(Cornelis et al., 2012). CxogHn pesyntatu
cbobuwasa Razmjoo (2012), kaTo AOMUHK-
pawmTte Bugose oT pog Deracoris, Nabis,
Orius n Geocoris cbcTasnasar 60% ot
obLiaTa YMCIeHOCT Ha cbbpaHuTe UHAMBU-
An B LleHTpasiHarta yact Ha MpaH.

CewmeiictBo Nabidae

CewmeiictBo Nabidae ce cbcTtom oT 31
pofa n okoso 386 BuAa, pas3npocTpaHeHu
BbB BCUYKM OGuoreorpaddCku permoHn Ha
ceeTa (Henry, 2009). Pog Nabis npuHaane-
XM KbM nogacemeiictBo Nabinae n e npea-
ctaBeH ot 15 Bupga (Volpi and Coscarfn,
2011). [OdbpBeHuuMTe OT TO3U pog ca
MHOTOSIAHN XULLIHULW, XpaHeLLy ce C rosiimo
pasHoobpasve OT MaJlku Y/IeHeCTOHOru
Karo NIMCTHM BbLUKKM, Lygus AbpBeHuUM K
Op. M MHOTO OT TAX MMAaT rof Mo YMCNEHO
3HayeHne npu KyITypyu Kato JlouepHa, cos,
namyk n gp. (Mirab-balou, et al., 2007). MNMpwn
fnca Ha [oCTaTbyHO XpaHa, BuaoBeTe
Nabis mMoxe pga nposBAT U KaHUOaIM3BbM
nomexgy cu (Wheeler, 2001). Jorgensen
(2005) ycTtaHoBsIBa, 4e npu mnsbopa mexagy
Bugose ot pog Lygus u Acyrthosiphon
pisum, xuwHUTe abpBeHuUuM OT pof Nabis
sSpp. npegnouvTar ga KoHcymupat Humdu
Ha Lygus AabpBeHuuuTe. B nogkpena Ha
ToBa  TBbpaeHue, Camprag (2007)
cbobuaBa, ye Nabis BuAgoBeTe ce XpaHAT
OCHOBHO C npefcTaBuTenun Ha cemM. Miridae,
1 cneumasiHo ¢ pog Lygus, koeTo obacHABa
BMCOKATaA UWUC/MEHOCT Ha XUlWHUUWTE B
NouepHoBUTE noneta € AOMUMHAUMA Ha
Lygus.

Nabis ferus L., uma koyoBa pons B
KPUTUYHOTO HamasisiBaHe Ha 4uc/eHocTTa
Ha HUM@WTe Ha pacTUTenHoAaHUTE AbpBe-
HUUM 1 MCTHU BblwkK (Mirab-balou et al.,
2007) v e JomMuHMpall, BWA B pas/iMyHu
reorpadpcky 30HU. Kato u4ecTo cpeLiaHu
XULLHULM, XpaHeikn ce ¢ pacTUTeNHOSAHU
ObpBeHVLM 1 Ap. BpeaUTe v, NpUchCTBaLLM

Heteroptera is the richest and most
numerous  suborder, presented by
predatory insects in alfalfa, the most
common species belong to families
Nabidae, Anthocoridae and Miridae (Pons
et al.,, 2005). Bugs predators, including
Nabis spp., comprise from 40 to 89% of
the total number of predatory insects in
Argentina (Cornelis et al., 2012). Similar
results reported Razmjoo (2012) as the
dominant species of the genus Deracoris,
Nabis, Orius and Geocoris constitute 60%
of the total number of individuals collected
in the Central part of Iran.

Family Nabidae

Nabidae family consists of 31
genera and about 386 species distributed
in all biogeographical regions of the world
(Henry, 2009). Genus Nabis belongs to
the subfamily Nabinae and is represented
by 15 species (Volpi and Coscardn,
2010). Bugs of this genus are polyphaga
predators, feeding on a wide variety of
small arthropods such as aphids, Lygus
bugs and others, and many of them have
a high numerical value in crops such as
alfalfa, soybean, cotton and others.
(Mirabbalou, et al., 2007). In the absence
of enough food Nabis species can
express cannibalistic aptitude to each
other (Wheeler, 2001). Jorgensen (2005)
found that when choosing between
species of Lygus and Acyrthosiphon
pisum, predatory bugs of the genus Nabis
spp. prefer to consume nymphs of Lygus
bugs. In support of this assertion,
Camprag (2007) reported that Nabis
species feed mainly with representatives
of the family Miridae, and especially with
Lygus genus, which explains the high
number of predators in lucerne fields
where Lygus dominate.

Nabis ferus L. has a key role in the
critical reduction in the number of nymphs
of herbivorous bugs and aphids
(Mirabbalou et al.,, 2007) and it is the
dominant species in different geographical
areas. As common predators, feeding on
herbivores bugs and other pests present
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B /iouepHaTta, B 3aBUCMMOCT OT reorpad-
CKknTe palioHn, ce cbobuwaeaTr Nabis
provencalis Remane, Nabis capsiformis
(Germar, 1837) u gp. (Pons et al.,, 2005;
Cornelis et al., 2012)

CemeiictBo Anthocoridae

BupgoseTe oT cemeiictBo Anthocoridae
Ce XpaHAT C Ma/KM HacekoMu, akapu wu
qaiya. Te ybumBaT cBosiTa NAsivka, KaTo
npeaBapuTenHO rM NPOHM3BAT CbC CTUNETA,
WHXEKTUPAT C/IOHYECT CEeKpPeT U U3CMyKBaT
TefnecHuTe TeyHocTW. ToBa v onpegens
KaTo Nofie3HM OGUOMOMMYHN areHTU 3a KOH-
TPO/IMpaHe Ha YMCNEeHOCTTa Ha HACEKOMHU-
Te BpeauTenu (Bokina, 2008). Anthocoridae
ca 4YeCcTo CpelaHn XuLWHWLM B ceme-
Npovn3BOACTBEHUTE M/IOWM C  foLepHa
(Jorgensen, 2005; Blodgett, 2009). OT ToBa
cemelictBo, Orius niger Wolff., O. minutus
L., O. majusculus n Anthocoris confosus
Reut. ca npeo6nagasawy kato O. minutus
n O.niger nmaT CbLLECTBEHO 3HaueHue 3a
peavua pacTuTesIHOSAHM akapu, fidla Ha
HaceKkoMW, SIMCTHW BbLUKW, TPUNCK U MasIKu
rbCEHULM, nopagu 6bP30TO pasBUTUE Ha
BCMYKM TEXHW CTaauu, KOEeTo rv onpegens
KaTo MHOro edpeKkTuBHU XuwHuum (Pons et
al., 2005; Mirab-balou, et al., 2007; Konjevi¢
and KereSi, 2014). B pgonb/iHEHKE,
BuaoBeTe oT pog Orius umar K/14voBa posst
B KOHTpONUpaHe Ha MAbTHOCTTA Ha
goutocharHnTe Tpuncu B CBETOBEH Mallab.
MpeobnagasawmTte no swouepHara Orius,
Ca U3BECTHM KaTO BaXHW GUOAreHTu cpeLly
BpegHuTe Tpuncn B EBpona n Bbanskua
M3Tok (Bahsi and Tung, 2008; Bosco and
Tavella, 2013). BCbLHOCT, Hail-BaxHa pons
B OMO/IOTOYHUSI KOHTPOST Ha TpUnNcuTe umar
BugoBeTe oT pof Orius, KOUTO ca A0oKa3aHo
Jo6pe afjanTupaHu KbM  KIUMaTUYHUTE
ycnosus (Bosco and Tavella, 2008; Bosco

et al., 2008).
MonesHnte BugoBe oT Miridae,
Deraeocoris pallens Rt.,, D. ruber (L.), D.

serenus Dgl. Sc., Campylomma verbasci
(Meyer-Duer, 1843), ce cpeliat BbB BUCOKA
NABTHOCT M MMaT BaxHa pons 3a
HaMasiiBaHe YMC/MIEHOCTTA Ha JINCTHUTE
BbWKM ¥ HumdM OT pon Lygus B
nouepHosute nosneta (Lodos et al., 2003;
Augul et al., 2012).

oT cemeiicTBo Pyrrhocoridae,

in alfalfa, depending on geographical
areas, Nabis provencalis Remane, Nabis
capsiformis (Germar, 1837) and others
are reported (Pons et al., 2005; Cornelis
etal., 2012).

Family Anthocoridae

The species of family Anthocoridae
feed on small insects, mites and eggs.
They Kill their prey, through pre-piercing it
with stiletto, injecting salivary secretion
and suck body fluids. It defines them as
useful biological agents that control the
numbers of insect pests (Bokina, 2008).
Anthocoridae are common predators in
seed production areas with alfalfa
(Jorgensen, 2005; Blodgett, 2009). From
this family, Orius niger Wolff., O. minutus
L., O. majusculus and Anthocoris
confosus Reut. are prevalent. Orius
minutus and O.niger are essential for a
number of herbivorous mites, eggs of
insects, aphids, thrips and small
caterpillars, due to the rapid development
of all their stages, which identifies them as
very effective predators (Pons et al. |,
2005; Mirabbalou, et al., 2007; Konjevi¢
and KereSi, 2014). In addition, the species
of the genus Orius have a key role in
controlling of the density of phytophaga
thrips worldwide. Prevailing on alfalfa
Orius are known for important bioagents
against harmful thrips in Europe and the
Middle East (Bahsi and Tung, 2008;
Bosco and Tavella, 2013). In fact, the
most important role in the biological
control of thrips have species of the genus
Orius, which have proved good
adaptability to the weather conditions
(Bosco and Tavella, 2008; Bosco et al.,
2008).

The useful species of Miridae,
Deraeocoris pallens Rt., D. ruber L., D.
serenus Dgl. Sc., Campylomma verbasci
Meyer-Duer, found in high density and
have an important role in reducing the
number of aphids and nymphs of the
genus Lygus in alfalfa fields (Lodos et al.,
2003; Augul et al., 2012).

From the family Pyrrhocoridae,
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Pyrrhocoris apterus L. e no-yecto cpelyaH
BMA, B JlOLepHaTa, KOWTO ce XpaHu c
pasnnyHN HacekoMMu, KakTo U CbC CEMEHa,
pacTeHusi BbpXy NOBBPXHOCTTA U Ap., HO He
npeactasnsBa 3aniaxa 3a JlouepHaTa
(Mirab-balou, et al., 2007; Augul et al.,
2012).

B Bbarapua no-o6CTOlHM Mpoy4Ba-
HUS BbPXY KOMYECTBEHUS U KayecTBeH
CcbCTaB Ha nopgpaspen Heteroptera B arpo-
6roueHo3aTa Ha /lLepHa ca M3BbpLLIBAHU
npes 60Te roguHn B Codomiicko n MNMnoeame-
cko (Yosifov, 1962; Popova, 1966). Te ca
CBbp3aHn C BMONOTUSITa, KaKTO U CbC CE30H-
HaTa ¥ Ko/MyecTBeHa AMHaMuKa Ha OCHOB-
HaTa xeTeponTepHaTa eHToMod)ayHa, KOeTo
“Ma rofisMo NpakTUYecKo 3HaYeHue 3a npo-
BEXJAHETO Ha YycrnellHa W LefeHacodyeHa
6opba cpelwly BpegHUTE  ObPBEHULN.
Popova (1966) ycrtaHoBsBa 17 Buga
dutocharn, oT KOMTO OCHOBEH [AOMMHMpaLL
Bua e Lygus rugulipennis (42.5%) (Miridae).
3HaunTenHo no-cnabo yyactue OT CbLLOTO
cemelictBo wumat L. pratensis (8.2%) wn
Adelphocoris  lineolatus  (2.4%). or
Pentatomidae camo Piezodorus lituratus e
NO-TAICHO CBbp3aH C fouepHaTta, HO npu-
CbCTBa He3HauuTeNnHo B nocesuTe. [pu
CpaBHUTENEH aHau3 Mexay OoTAernHuTe
KaTeropun (BpefHW, Mofe3HN U uHAMe-
PEHTHU), aBTOPBLT YCTAHOBSBA, Ye BpeaHUTE
ObpBEHNLM OOMMHUPAT CbLECTBEHO Hafj,
ocTaHa/MTe, a cpej, XULHUUUTE AOMUHaH-
TeH BuA e Nabis pseudoferus (29.6%).
CXO0fHVN pes3ynTatu 3a OCHOBHUTE BpeaHU
XeTeponTepy B fioLepHaTa cbobliasar no-
KbCHO Pirgozlieva n Dochkova (1996).

B cpaBHMTENHO HOBO MNpoOy4BaHe,
Atanasova (2006), 3a paiioHa Ha l1noBauB,
ycTtaHoBfiBa 13 BuAa BpefHU ObpPBEHULM,

kaTo npeo6bnagasaw, Bug e Lygus
rugulipennis (44.7%), cnepggaH oT
Adelphocoris lineolatus (37.1%) wn L.

pratensis (13.3%) (Miridae). CemeicTBo
Pentatomidae e npeAcTaBeHO OCHOBHO OT
Nezara viridula (1.8%) w»n Piezodorus
lituratus  (1.2%). Kbm XxuwHWunMTEe C€
cbobuwasaTt BugoseTe oT pog Nabis, Orius,
Deraeocoris n Geocaoris.

He3asucvmo OT npoBefeHuUTe Yy Hac
no-paHo Mpoy4yBaHus, CbLuecTByBa onpeje-
JleHa Heo6XoAMMOCT OT aKTyaslHu U 3a4bfl-
604YeHn uscneaBaHusi BbpPXy BUOOBUS CbC-

Pyrrhocoris apterus L. is a common
species in alfalfa that feeds with various
insects, as well as the seeds, plants on
the surface and others, but does not
constitute a threat to alfalfa (Mirabbalou,
et al., 2007 ; Augul et al., 2012).

In Bulgaria more thorough studies
on guantitative and qualitative
composition of the suborder Heteroptera
in agrobiocenoses of alfalfa were made in
the 60 years in Sofia district and Plovdiv
district (losifov 1962; Popova, 1966). They
are related to biology, as well as seasonal
and quantitative dynamics of the main
heteroptera entomofauna, which has
great practical importance for a successful
and targeted control on harmful bugs.
Popova (1966) sets 17 species
phytophaga, of which a major dominant
species is Lygus rugulipennis (42.5%)
(Miridae). Significantly, lower part of the
same family has L. pratensis (8.2%) and
Adelphocoris lineolatus (2.4%). From
Pentatomidae, only Piezodorus lituratus is
more closely related to alfalfa, but it is
present insignificantly in crops. In a
comparative  analysis  between the
different categories (harmful, useful and
indifferent), the author found that the
harmful bugs predominate significantly
over the others, and among predators the
dominant species is Nabis pseudoferus
(29.6%). Similar results for major harmful
heteroptera species in alfalfa reported
later Pirgozlieva and Dochkova (1996).

In a recent study, Atanasova (2006),
for the region of Plovdiv, established 13
specis of harmful bugs, the predominant
species is Lygus rugulipennis (44.7%),
followed by Adelphocoris lineolatus (37.1%)
and L. pratensis (13.3%) (Miridae). The
family Pentatomidae is represented mainly
by Nezara viridula (1.8%) and Piezodorus
lituratus (1.2%). The species of the genus
Nabis, Orius, Deraeocoris and Geocoris are
reported to be predators.

Regardless of the earlier conducted
studies in Bulgaria, there is a definite
necessity for relevant and profound
research on species composition,
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TaB, uWCMeHaTa AuMHamuka Ha Hal-yecto | population dynamics of the most common
cpewjawte ce AbpPBEHULM, yCTaHoBsiBaHe | bugs, determination of objective laws
Ha 3aKOHOMEPHOCTM N0 OTHOLWeHWe obpa- regarding the formation of
3yBaHeTo Ha chuToarpolieHosarta npu pas- | phytoagrocenosis under different climatic
JMHHN KNMATU4YHN YCNOBUA U CE30HU Ha | conditions and seasons of the year as
rognHara, Kakto n 6I/IOL|,eHOI'IOFI/IHHVI 3aBUCU- well as biocenological dependencies

'}‘QOCI” MEXAy J/iouepHata U HaceKOMUTE. | hatween alfalfa and insects. The ultimate
panHara Uen € KOHTPO/IMPaHE Ha nonyna- | aiy  js  controlling the population of

umata Ha doutodharHuTe Hacekomu, 3anas- phytophaga insects, preservation of the

BaHe Ha pa3Hoo6pasveTo U 1306UIMeTo oT diversity and abundance of natural

ecTecTBeHWUTe Bparose, KOWTO ynpasnssaTr . !
enemies that govern the population

W/CneHaTa AMHaMVKaTa Ha BpeguTenuTe, U | i v . 4 wh
npu 060CHOBaHa HeoBxoaMMOCT npunarane | ¢YNamics 0 € pest, and wnhere
Ha Haii-echeKTMBHM ekonorochoGpasHn sa- | 'easonable to apply the most effective
LMTHM MEpPKM 3a KOHTPON Ha MkoHommuecku | ENvironmental protection measures for the

BAXKHWUTE HENPUSITENN. control of economically important pests.
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PE3OME

C uen ycraHoBsBaHe 6MoNOrnY-
HOTO B/IMSIHWE Ha PaCTeXHUTe perynaro-
pu (c petapfaHTHa akTmeHocT) CCC 750
Cn (750 g/l xnopmeksaT xnopug) v Ton-
pekc 375 CK (250 g/l andpeHokoHason +
125 g/l naknobyTpa-30/1) B ONUTHOTO Mose
Ha WHCTUTYT no dypaxHute Kyntypu -
MneseH npe3 nepunoga 2014-2016 ca n3Be-
[JeHV NoJsickM onuT cbe Sorghum sudanense
Piper. Stapf. n Sorghum bicolor L.

YcTtaHoBeHO €, ye CCC 750 C/l B
po3sa 60,120 n 180 ml/da n Tonpekc 375
CK B po3a 25, 50 1 75 ml/da, npnnoxeHu
BbB (peHopaza BBCH-13-15 He okasBart
dutoTokcmyeH edoekt (6an 1) npwu
npoyysaHute Bugose S. sudanense u S.
bicolor.

CCC 750 C/1 npunoxeH B go3sa 60
ml/da ctatnctnyeckn pokasaHo (P=0.05)
yBesfiMyaea 6pos cemeHa B ejHa MeTnuua
npu S. sudanense, gokato npu S. bicolor
npeaussukea genpecupad, edekr. C
yBenuyasaHe fo3uTe Ha 120 n 180 ml/da
ce ycTaHoBsiBa Hama/isiBaHe 6pos Ha ceme-
HaTa B efHa MeT/uua v npu Agata Buga —
S. sudanense u S. bicolor, kato Te3u

SUMMARY

In order to establish the biological
influence of the plant growth regulators
(with retardant activity) CCC 750 SL (750
g/l chlormequat chloride) and Toprex 375
SC (250 g/l difenoconazole + 125 g/l
paclobutrazole) in the experimental field
of the Institute of Forage Crops, Pleven
during the period 2014-2016 was conducted
field experiences with Sorghum sudanense
Piper. Stapf. and Sorghum bicolor L.

It was found that CCC 750 SL at
doses 60, 120 and 180 ml/da and Toprex
375 SC at doses — 25, 50 and 75 ml/da
applied at the growth stage BBCH-13-15
did not have phytotoxic effect (score 1) of
the tested plant species S. sudanense
and S. bicolor.

CCC 750 SL applied in dose 60
ml/da statistically significant (P=0.05)
increased the number of seeds in one
panicle in S. sudanense, while S. bicolor
produced a depressant effect. With
increasing doses of 120 and 180 ml/da
there was a decrease in the number of
seeds in one panicle in both species — S.
sudanense and S. bicolor, he differences
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pas/iMkM ca CTaTUCTUYeCKU [oKasza-HWU npu
Ha-BMcokaTa npuaoxeHa gosa (P=0.05).

CCC 750 C/1 He oka3Ba penpecupaly,
edekT BbpXy MOKbMBAHETO W MbpBOHAYasI-
HOTO pa3BuTMe Ha S. sudanense u S. bicolor
C M3K/II0UYEHNE Ha Hali-BMcoKaTa npoyysaHa
po3a — Gl Bapupa B rpaHuumute ot 87.7 8o
123.0, pokaro TpetnpaHeTo ¢ Tonpekc 375
CK, okasBa cu/ieH nHxmbupaly, edpekT BbpXxy
MbpBOHAYa/IHOTO  pas3BuMTMEe  Ha  TecT
pacteHusaTa — Gl Bapupa B rpaHuuute oT
20.0 o 79.7 npv BCUYKKN [,03MW.

KntouoBu OYMU: Sorghum
sudanense Piper. Stapf., Sorghum bicolor
L. CenekTMBHOCT, pacTexHu peryiartopu

yBO/[,

Mpe3 nocnegHuTe rOAMHU B Hay4HU-
Te u3cneaBaHusl ce 06pbLia 0COGEHO BHU-
MaHue Ha BbNpocuTe CBbp3aHu ¢ usmono-
TMUYHOTO Bb3ENCTBME N CTOMNAHCKUST eddexT
OT MpunaraHeTo Ha pacTeXxHu perynatopu
(c peTapgaHTHa akTMBHOCT) Mpu peauua
XUTHU KyNTYpWU KaTo CpeAcTBO 3a MoBuLUa-
BaHe edpukacHOCTTa Npu CEeMenpou3Boa-
cTBOTO UM (Tams al., 2004; Eduardo, 2006;
Acreche, 2011; Berry and Spink, 2012;
Diallo et al., 2015).

M3BbpLUEHU ca NpoyvBaHUs 3a ycTa-
HOBSiIBaHe Ha OMTYMa/IHUTE KOHLeHTpauuu
3a NPU/IoXKEHVEe Ha pacTexHu perynatopu (c
peTapgaHTHa akTMBHOCT) npu  peauua
CEe/ICKOCTONAaHCKN KyNTypu B 3aBUCUMOCT OT
arpomeTteoposiornyHuTe ycnosusa (Vardhini
and Rao, 2003; Gortz et al., 2012).

CnopaguMyHn 1 NPOTUBOPEYMBU Cca
CbHO6LLEHMATA 32 NPUIOKEHNE HA PACTEXHU
perynatopu (C peTapfaHTHa akTUBHOCT) Npu
cypgaHka n copro. Singh n Sunder (2012),
Pirasteh-Anosheh et al. (2014) ycTaHo-
BABAT, Ye NOBEYETO pacTeXHW perynatopu
HamansBaT oOTpuuatenHute edekTn Ha
OCMOTUYHMA CTpec Npu HapacTBaHeTO Ha
pacTeHusiTa BK/IKUYUTESHO 1 NPU CyAaHKaTa.
B npoyusaHusaTa cu Glll et al. (1976), Pando
n Srivastava (1985; 1987) yctaHoBsIBaT, ue
NPUNIOXEHNETO Ha X/IOPMEKBAT X/10pUA, Npu
BMAOBE OT poA Sorghum noBullaBa Ao6UBa
M Ka4eCTBOTO Ha cemeHara.

OrpaHuyeHuTe MpoyyBaHUsa y Hac
ca aprymMeHT fda ce yctaHoBu (pu3nono-
TMYHOTO Bb3LENCTBME W OLEHW CTOMaH-

were statistically significant at the highest
applied dose (P=0.05).

CCC 750 SL did not have a
depressant effect on the ceg germination
and initial development of S. sudanense
and S. bicolor with excluding for the
highest dose — GI ranging from 87.7 to
123.0. Treatment with the Toprex 375 SC
had a strong inhibitory effect on the initial
development of test plants — Gl ranges
from 20.0 to 79.7 at all doses.

Key words: Sorghum sudanense
Piper. Stapf., Sorghum bicolor L.
selectivity, plant growth regulators

INTRODUCTION

In recent years, research has
focused on physiological effects and
economic effects following the application
of plant growth regulators (with retardant
activity) to a number of cereals as a
means of increasing the efficiency of seed
production (Tams al.,, 2004; Eduardo,
2006; Acreche, 2011; Berry and Spink,
2012; Diallo et al., 2015).

Studies have been carried out to
determine optimal concentrations for the
application of plant growth regulators (with
retardant activity) to a number of crops
depending on the agro-meteorological
conditions(Vardhini and Rao, 2003, Gortz
et al., 2012).

Sporadic and contradictory are
reports of the use of plant growth
regulators (with retardant activity) in
sudangrass and sorghum. Singh and
Sunder (2012), Pirasteh-Anosheh et al.
(2014) find that most plant growth
regulators reduce the negative effects of
osmatic stress on plant growth. In studies
of the GIll et al. (1976), Pando and
Srivastava (1985; 1987) found that the
use of chlormequat chloride in Sorghum
species increased the yield and quality of
the seeds.

Limited studies in Bulgaria are an

argument to establish on the physiological
and to assess the economic effect of the
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CKUAT epekT OT npunaraHeTo Ha pacTex-
HW perynatopu (C peTapfaHTHa akTuB-
HocT) CCC 750 CN (750 g/l xnopmeksat
xnopug) n Tonpekc 375 CK (250 gl
andbeHokoHaszon + 125 g/l naknobyTtpason)
npv BugoBe oT pog Sorghum.

MATEPVAJT U METOOU

MpoyyBaHeTo e NpPOBEAEHO Mpes3
2014 - 2016 roguHa B ONUTHOTO NoOJie Ha
WHctutyTa no  dypaxHute Kyntypu -
MneBeH Ha cnabo W3NyXeH, cpefHOMO-
LLIeH YepHOo3eM Npu HENOJIMBHY YCI0BUS.

OnuTHLT € 3a/10KEH MO NepneHANKy-
NApHUS MeToh B TpWM MOBTOPEHMA C
rofleMyHa Ha onuTHaTa nouy, — 5 m

MpoyyeHn ca cnepgHute hakTopu:
dakTop A — B1aoBe ot pog Sorghum: a;—
Sorghum sudanense (Piper) Stapf.
(myTaHTHa c¢hopma — M 200/256) n a,
Sorghum bicolor (L.) Moench (JlnHus Ne
16113); daktop B — pactexHu peryna-
Topu (C peTapgaHTHa aKTUBHOCT): b; —
CCC 750 Chn (750 g/l xnopmeksat
xnopua) n b, — Tonpekc 375 CK (250 g/l
andpeHokoHason + 125 g/l naknobytpa-
30N) u daktop C — f03U Ha NPUSIOXKEHUE:
C1 — KOHTpONa,; ¢, — 50%; c3 — 100% n c, —
150% oT perncTpupaHata pfosa Ha
pacTexHute perynatopu o7 upmara
nponssoauten (Taénmuya 1).

application of plants growth regulators
(with retardant activity) CCC 750 SL (750
g/l chlormequat chloride) and Toprex 375
SC (250 g/l difenoconazole + 125 g/l
paclobutrazole) in species of genus
Sorghum.

MATERIAL AND METHODS

The studies were conducted during
the period 2014-2016 in the experimental
field of the Institute for Forage Crops,
Pleven on leached black ground under
non-irrigated conditions.

The field trial were conducted
perpendicularly  methods in three
replicates with a test area of 5 m?.

The following factors are observed:
Factor A — Species of genus Sorghum:
a;— Sorghum sudanense (Piper) Stapf.
(Mutant form — M 200/256) and a, —
Sorghum bicolor (L.) Moench (Line Ne
16113); Factor B — plants growth
regulators (with retardant activity): b; —
CCC 750 SL (750 g/l chlormequat
chloride) and b, — Toprex 375 SC (250 g/l
difenoconazole + 125 g/l paclobutrazole)
Application: ¢; — control treatment; ¢, —
50%; c; — 100% and c, — 150% of the
registered dose of the plant growth
regulators by the manufacturer (Table 1).

Tabnuua 1. BapyaHTu Ha onmTa U xXapakTepucTMKa Ha TeCTBaHUTE pPacTexHu

perynatopu (c petTapgaHTHa aKTUBHOCT)

Table 1. Experimental treatment and characteristics of test plant growth

regulators (with retardant activity)

Bug [eHoTMn AKTUBHO BeLLecTBO Tbproscku npoaykt |Josa / Dose, ml/da*
Species Genotypes Active ingredients Commercial product | 50% |100% [150%
750 g/l xnopmeksat xnopug CCC 750 Cn
MyTanTHa 750 g/l chlormequat chloride CCC 750 SL 60 120 | 180
Sorghum opma
250 g/l pudpbeHokoHaszon + 125
sudanense M 200/256 I 6 T 375 CK
Piper. Stapf. | Mutant form g/l axnooyTpasos Onpeke 25 | 50 | 75
250 g/l difenoconazole + 125 Toprex 375 SC
M 200/256
g/l paclobutrazole
750 g/l xnopmeksaT xso0pug, Ccc750Cn 60 | 120 | 180
NuHna 750 g/l chlormequat chloride CCC 750 SL
Sorghum bicolor|  Ne 16113 250 g/l gudpeHokoHa3on + 125
L. Line g/l nakno6yTtpason Tonpekc 375 CK o5 50 | 75
Ne 16113 250 g/l difenoconazole + 125 Toprex 375 SC
g/l paclobutrazole

* MpOoLUEeHT OT perucTpupaHarta fo3a Ha TbProBCKuUa NPoAyKT OT hupmaTa npousBoauTes
* Percentage of the registered dose of the commercial product from the manufacturer
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BHacAHeTO Ha pacTexHute pery-
natopv e U3BbPLLEHO C rpbOHa npbckay-
kKa ,ptp 18 npu pasxog Ha paboTeH
pastBop 40 l/da c «koHuyHa [Aro3a,
HansraHe P max 3 bar, V max 1.64 |, and
Q max 0.63 I/min, BBLB heHoGa3a
BBCH-13-15 (Hess et al., 1997) Ha TecT-
BaHWTe BUOOBE.

OTuutaHu ca cnefiHUTe nokasaTte-
nn: BusyanHu otuntaHua B 6asioBe, 3a
onpenensHe Ha (PUTOTOKCUYHOCTTA MO
ckanata Ha (European Research Society
Weed) (6an 1 — 6e3 noespegmn, 6an 9 —
HaNb/IHO YHULLLOXEHW pacTeHus) n XKus-
HeHocT (CV) (6an 0 — Hanb/HO YHULLLO-
XeHu pacTteHus, 6an 100 pacTeHusATa ca
6e3 nospean) Stall et al. (1989) Ha 7, 14,
20, 30 n 45 pHu cnep TpeTupaHeTo
(DAT). CteneH Ha nonsraHe e onpegenisHa,
upes BM3yasIHU HabAeHMS Mo ckanarta ot
1 po 9 B 6asioBe (1 6an HAMa nonAraHe, 9
6a pacTeHusiTa ca CWIHO MNoJierHanm) BbB
heHopaza BBCH - 83, cwbriacHo
MeToamkaTa Ha Vera et al. (2012).

OT BCUYKM BapmaHTX Ha onuta ca
aHanu3supaHn no 30 6p. pacTeHus no
cnegHuTe  GUOMETPUYHM  MoKas3aTesnu:
BMCOYMHA Ha pacTeHusaTa, CM; Ab/XUHA
Ha MeT/Muata B cm; 06WO Terno Ha
MeT/imuaTa g; Tersi0 Ha cemeHata oOT
efHa MeTnuua g; 6poii cemeHa OT egHa
MeTnmua, 6p.

B nabopaTtopHu ycnoBus e onpe-
OensHa XU3HEeHOCTTa N Kb/IHAEMOCTTa Ha
cemeHata, kaTo B netpmesu 6nwoga (90
mm) mMexay unTbpHa XapTus, HanoeHa
¢ 5 ml gectnnnpaHa Boga ca noctaBsHU
no 100 6pos cemMeHa OT BCEKM BapuaHT
Ha onuTa. Taka noAroTBeHuUTe npobu ca
WHKYOGUpaHu B TepMocTaT npu Temnepa-
Typa 22 + 2 °C B NpoAbL/IKEHNE HA CeaeM
OHW. Bcekn BapuaHT e 3a/l0keH B neT
NMOBTOPEHMS.

OnpefensHu ca crefHuUTe nokasa-
Tenu 3a BCUYKM BapuvaHTM Ha onuta:
Kb/IHAEMOCT Ha cemeHaTta (%); Ab/KnHa
Ha Kb/fIHA, mm 1 cBexa buomaca B g 3a
Kb/H. bkuHata e usmepsaHa ¢ MUIu-
MeTpoBa XapTus, a Ter/0TO Ha Kb/iHa C
aHaIMTU4Ha Be3Ha.

The plants growth regulators were
applicated with a spraying machine "ptp
18 at 40 l/da with a conical nozzle,
pressure Pmax 3 bar, V max 1.64 |, and
Qmax 0.63 I/min, in growth stage
BBCH-13-15 (Hess et al., 1997) of the
test species.

The following metrics are reported:
The phytotoxicity was  determined
according to the scale of EWRS
(European Research Society Weed)
(score 1 — No damage, score 9 -
Completely depleted plants) and Crop
vigor (CV) (score 0 — Completely
depleted plants and score 100 Plants are
no damage) Stall et al. (1989) at 7, 14,
20, 30 and 45 days after treatment (DAT).
Lodging scores was determined by visual
observation on a 1 — 9 scale (1 score no
lodging and 9 score completely lodged) in
growth stage BBCH — 83 of the plannts
according to the method of Vera et al.
(2012).

For each variant of the treatments,
30 number plants were analysed by the
following biometric features: plant height,
cm; length of panicle, cm; total weight of
panicle, g; seed weight from one panicle,
g; number of seeds from one panicle,
num.

Vitality and seeds germination for
all treatment in laboratory conditions were
determined. In Petri dishes (90 mm) were
placed 100 seeds of all treatment
between filter paper and 5 ml are added
of distiled water. The samples are
incubated in a thermostat at 22 + 2 °C for
seven days. Each treatment consisted of

five replicates including the control
treatment.
The following indicators are

determined for all experimental variants:
percent of germination in (%), length of
the seedling, mm and fresh biomass in g
per seedling, g. Length was measured
using graph paper and the weight was
recorded on an analytical balance.
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MHOekchT Ha  pasButMe  Ha
pacTteHusita (Gl) e onpegensiH, CbriacHo
mMeTogmkata Ha Gariglio et al. (2002):

Gl= [(Gi) (Li)] 100

Kkbaeto G u Gy — NOKb/IHA/IM CeMeHa
CbOTBETHO 3a BapuaHTUTE M KOHTponarta
(%); L — cpegHa AbMXnHa Ha Kb/Ha (cm)
B TpeTvpaHWs BapuaHT, u3paseHa B
MPOLEHT B CPaBHEHWE C KOHTPOJIHUA
BapuaHT; Lo — Ab/KMHA Ha KbjHa B
KOHTPO/THMA BapuaHT, npuet 3a 100%.
MpoLEeHTBLT NOKb/IHANN CEMEHA 3a
BCWYKM BapvaHTW Ha onuta e WU3YUCNEH
cnepf npeaBapuTesiHo TpaHcdopMupaHe

Y =arcsin (X% / 100) (Anant, 1996).

MaTtemaTuko-cTaTucTmyeckata 06paboT-
Ka Ha eKCnepumMeHTa/IHO MNoJyYyeHuTe
pe3ynTatu e M3BbplleHa CbC coquTyep-
HuA npoaykt STATGRAPHICS Plus 3a
Windows Ver. 2.1 n STATISTICA Ver. 10

PE3SYNTATV N OBCBbXOAHE

OueHABaiku KOMM/IEKCHOTO Bb3-
[ecTBMe Ha HAKOM OT OCHOBHUTE METeo-
POMIOrMYHN  (pakTopyu — KOJIMYECTBO Ha
BaUIeXUTE U CPEAHOAEHOHOLLIHM Temnepa-
TYpu Ha Bb3gyxa npes roguMHuTe Ha npo-
yyBaHe morar fa ce rpynvpar yC/I0BHO B
age rpynu: 2014 n 2015 r. — ¢ 6naro-
NPUATHM YCNOBKUSA 3a pacTexa 1 passuTtune
Ha BugoBseTe OT pof Sorghum npu apug-
HocT (I,-DM) npe3 BeretaynoHHUs Nepuog
(lI-1X) cboTBETHO: 29.6 U 25.4 1 2016 T. —
HeGnaronpuaTHa npu apugHoct — 22.3
(Tabnuua 2).

O6LWOTO KO/IMYECTBO Ha Banexwurte
npes3 nepuoja Ha npoyysaHe MOXe ga ce
paHwxupa B C/efHUA Bb3XOAAL, pef
2016<2015<2014, n B obpaTHa 3aBuUCK-
MocT 2014<2015<2016 no OTHOLLEHVEe Ha
CpefHOAEHOHOLWHNTE TemnepaTtypu Ha
Bb3Ayxa. ArpoMeTeoposiornyHuTe Yycrio-
BUA Npe3 roguHuTe Ha wuscnegsaHe (c
uskyeHne Ha 2014 r.) ca cbC Temne-
paTypHu OTK/NI0OHeHuA oT -1.3 go +3.4 °Cu
CW/IHa BapuabusIHOCT B KOJIMYECTBOTO Ha

The plant development index (Gl)
was determined according to the method
of Gariglio et al. (2002):

1)

where G and G, — germinated seeds in
each treatment and the control,
represpectively, %; L — average length (cm)
of seedlings in treatment transformed into
percentage as against the control
treatment; L, — average length (cm) of the
seedlings in the control treatment taken as
100%.

The percentage of germinated seeds
in each treatment was calculated previously

transformed Y = arcsin,/(x,, / 100)

(Anant, 1996). The mathematical-
statistical processing of the experimental
data was performed with the software
product STATGRAPHICS Plus for Windows
Ver. 2.1 and STATISTICA Ver. 10.

RESULTS AND DISCUSSION

Estimating the complex effect of
some major meteorological factors,
rainfall amount and average 24-hour air
temperatures, the studied years can be
divided conventionally into two groups:
2014 and 2015 — conditions for the growth
and development of the genus Sorghum
at aridity (l,-DM) of the growing season
(l-1X): 29.6 and 25.41, respectively and
2016 - unfavorable at aridity of 22.3
(Table 2).

The total rainfall amount during the
period of study can be ranged in the
following ascending order:
2016<2015<2014 and in inverse relation
2014<2015<2016 with regard to average
24-hour air temperatures. The agro-
meteorological conditions during the years
of study (except for 2014) showed
temperature deviations from -1.3 to +3.4
°C and stronger variability in the rainfall
amount from 12.7 to 314.8%, as
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Banexute ot 12.7 go 314.8% B cpaBHe- | compared to those for the many-year
HME CbC CbWwmMTe 3a MHororoguMwHus | period (Table 2)
nepvog (Tabnuua 2).

Tabnuua 2. MeTeoposiIOrMYHN MNokKasaTtesin No roguHM N cpefHo 3a nepuvoja Ha
npoyuyBaHe (2014-2016 r.)
Table 2. Meteorological indicators during the years and period average (2014-2016)

BereTtaunoHeH nepuog/ Vegetation period CpegHo 3a
Mepuvog Ha nscnefsaHe CpefHa MeceyHa TemMnepaTtypa Ha Bb3ayxa, t°C H—1x,tc
Period of study The average monthly emperature of the air, t°C Average for
11l v \ Vi Vil VIl IX m-1x,t°c
2014 9.7 14.9 16.7 20.6 231 | 23.7 | 179 18.1
OTknoHetue °C Deviation °C | 3.3 2.9 -1.0 -0.6 03 | 08 | -04 0.0
2015 6.8 12.2 18.8 20.7 255 | 244 20 18.3
OTknoHenre °C Deviation °C | 0.4 0.2 1.1 -0.5 2.1 15 1.7 0.2
2016 8.5 15.4 16.4 23 24.6 23.5 19.4 18.7
OTknoHerneC Deviation°C | 2.1 3.4 -1.3 1.8 1.2 0.6 11 0.6
CpepHo 3a 50 r. (1964 — 2013)
Average 50 years (1964-2013) 6.4 12.0 17.7 21.2 23.4 229 18.3 18.1
BeretaunoreH nepuog/ Vegetation period Cyma 3a lll - IX,
Mepuop Ha n3cnesaBaHe MeceyHu Cymun Ha Basiexute, mm mm
Period of study Monthly rainfall, mm Amount for
11l v \ Vi Vil VIl IX - 1X, mm
2014 39.7 | 323 83 54.3 71.8 | 23.9 | 142.6 447.6
OTkNoHeHwe, % / Deviation,% | 111.5| 66.3 | 132.0 | 852 | 116.7 | 52,5 | 314.8 123.2
2015 76.9 43.6 30.6 95.9 21.5 29.9 | 130.3 428.7
OTkNoHeHwe, % / Deviation,% | 216.0 | 89.5 48.6 | 150.5 | 35.0 | 65.7 | 287.6 118.0
2016 68.4 72.5 77.2 46.1 7.8 31.2 61.8 365.0
OTkNoHeHwe, % / Deviation,% | 192.1 | 148.9 | 122.7 | 724 12.7 | 68.6 | 136.4 100.5
CpepHo 3a 50 r. (1964 — 2013)
Average 50 years (1964-2013) 35.6 48.7 62.9 63.7 61.5 455 45.3 363.2
MHpekc Ha cyxota De Martonne
Hepl;o(e,c:igg S?Z?jcﬂ/BaHe De Martonne aridity index, l,-DM A(\:/gfei;eoff)? IIIIII_—DI(X
1] [\ \Y VI VI Vil IX
2014 46.8 | 15.6 37.3 21.3 26 8.5 61.3 29.6
2015 48.9 23.6 12.8 375 7.3 10.4 52.1 25.4
2016 49.9 | 343 35.1 16.8 2.7 11.2 | 25.2 223
CpepHo 3a 50 r. (1964 — 2013)
Average 50 years (1964-2013) 26 26.6 27.3 24.5 22.1 16.6 19.2 22.7
PacTtexHunte perynartopu (c petap- Plant growth regulators (with

JaHTHa aktmBHocT) CCC 750 CJ1 wu | retardant activity) CCC 750 SL and
Tonpekc 375 CK npunoxeHn npu S. | Toprex 375 SC applied to S. sudanense
sudanense n S. bicolor BbB (peHohasza | and S. bicolor in growth stage
BBCH-13-15 He oka3BaTr Buaumo dumto- | BBCH-13-15 did not have a phytotoxity
TOKCMYHO Bb3geiictBue (6ann 1) 3a | effect (score 1) for the study period of the
neprvofa Ha npoy4ysaHe npu TecTBaHuTe | test species (Table 3).

Bupgose (Tabnuua 3).
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Tabnuua 3. PUTOTOKCUYHOCT W XU3HEHOCT Npu Buaose OT poj Sorghum B
3aBUCUMOCT OT BuAa W pgo3aTa Ha MNPUIOXEHUTe pacTexHu perynatopu (c
peTapAaHTHa aKTUBHOCT) CpefiHO 3a nepuoja Ha npoyysaHe

Table 3. Phytotoxicity and crop vigor in Sorghum species depending on the type
and dose of applied plant growth regulators (with retardant activity) averaged for
the period

7
BapuanTi [losa/Dose, 0 DBA DAA 14 DAA | 20 DAA | 30 DAA | 45 DAA
Treatments ml/da
Sorghum sudanense Piper Stapf.
dutoTokcuyHocT / Phytotoxicity
KoHTpona/Control 1 1 1 1 1 1
Ccc750Chn 60 1 1 L 1 L 1
CCC 750 SL 120 1 1 1 1 1 1
180 1 1 1 1 1 1
KoHTpona/Control 1 1 1 1 1 1
Tonpekc 375 CK 25 1 1 L 1 L 1
Toprex 375 SC 50 1 1 L 1 L 1
75 1 1 1 1 1 1
XKusneHoct / Crop vigor
KoHTpona/Control 100 100 100 100 100 100
60 100 100 100 100 100 100
%%%77%%%{' 120 100 100 100 100 100 100
180 100 100 100 100 100 100
KoHTpona/Control 100 100 100 100 100 100
Tonpekc 375 CK 25 100 100 100 100 100 100
Toprex 375 SC 50 100 100 100 100 100 100
75 100 100 100 100 100 100
Sorghum bicolor L.
dutoTokcuyHocT / Phytotoxicity
KoHTpona/Control 1 1 1 1 1 1
Ccc750Chn 60 1 1 L 1 L 1
CCC 750 SL 120 1 1 1 1 1 1
180 1 1 1 1 1 1
KoHTpona/Control 1 1 1 1 1 1
Tonpekc 375 CK 25 L L L L L L
Toprex 375 SC 50 1 1 L 1 L 1
75 1 1 1 1 1 1
XKusneHoct / Crop vigor
KoHTpona/Control 100 100 100 100 100 100
60 100 100 100 100 100 100
ggg ;g% (;{I 120 100 100 100 100 100 100
180 100 100 100 100 100 100
KoHTpona/Control 100 100 100 100 100 100
Tonpekc 375 CK 25 100 100 100 100 100 100
Toprex 375 SC 50 100 100 100 100 100 100
75 100 100 100 100 100 100

Nerenpa: EWRS (European Weed Research), 6an 1 — HaAma nospeaun, a npu 6an 9 — kynTypaTa e
YHULOXEeHa HanbnHo; DBA — 6poit gHM npeau TpeTupaHe; DAA — 6poii gHWM cnep TpeTupaHe;
JXusHeHocT 100 — HaAMa nospean, a npn 0 — KynTypaTa e YHULLOXEeHa Hamb/HO.

Legend: EWRS (European Weed Research), Ball 1 - no damage, and at score 9 - culture is completely
destroyed; DBA - day before treatment; DAA - days after application; crop vigor 100 - no damage, and O - the
culture is completely destroyed
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BucounHata Ha pacrteHusATa U
cTeneHTa Ha nondraHe (6an 1) npu S.
sudanense BbB BapvaHTUTE TpeTUpaHu ¢
CCC 750 CN n Tonpekc 375 CK Bapupar
B TeceH gmanasoH (oT 200.4 pgo 246.7
Cm) W He 3aBWUCAT OT npoyyBaHuTe
pakTopy — BUZ Ha pacTeXxHus perynaTop
W [031MTe Ha NpPWIOXKEeHWe, KaTto pas-
JIMKUTE ca CTaTUCTUYECKU HeaoKasaHu
(Tabnuua 4).

Plant height and degree of lodging
(score 1) in S. sudanense after treatment
with CCC 750 CL and Toprex 375 SC
varied in a narrow range (from 200.4 to
246.7 cm) and did not depend on the
factors studied — the type of plant growth
regulator and the dose of application, the
differences  were  statistically = not
significant (Table 4).

Tabnuua 4. CTPYKTYpHU eneMeHTn Ha gobusa npu Sorghum sudanense Piper
Stapf. B 3aBMCMMOCT OT BMAa Ha pacTexHuTe perynatopu (C peTapgaHTHa

aKTUBHOCT) 1 NPUOXEHUTE 403U

Table 4. Structural elements of productivity in Sorghum sudanense Piper Stapf.
depending on the type of plant growth regulators (with retardant activity) and the

applied doses

BapuaHTn [Jo3za/ Mokazartenu/ Indicators
r opuHy Treatments Dose |
Years mI/dal M SH LP WT WS NSP
KoHTpona/Control 1 | 235.1a | 32.4bc 20.4b 16.2ab | 887.1ab
60 1 | 240.7a 30.1c 24.5b 20.9b 1185.0c
C(::C(::C(:: ;‘2% g{l 120 1 | 228.6a 30.1b 17.4a 15.2a 994.5bc
2014 180 1 | 200.4a 29.5a 16.6a 11.5a 749.2a
KoHTpona/Control 1 | 235.1a 32.4b 20.4b 16.2b 887.1b
Tonpekc 375 25 1 | 246.7a | 30.2b 22.0b 16.4b 995.5b
CK 50 1 | 231.5a 24.9a 13.2a 9.5a 631.1a
Toprex 375 SC 75 1 | 222.1a 25.9a 12.7a 9.7a 630.9a
KoHTpona/Control 1 | 195.8a 32.4a 21.8b 17.3b 819.6a
60 1| 2014a | 33.1a 27.0c 23.3c 1120.3b
(é(é(é ;g% gﬂ 120 1 | 189.3a | 31.2a 18.1ab 15.9b 704.3ab
2015 180 1| 272.9a 30.9a 17.4a 12.1a | 756.5ab
KoHTtpona/Control 1 | 197.6a | 32.4ab 20.4b 16.4ab 766.9a
Tonpekc 375 25 1 | 207.4a | 35.6ab 26.0c 19.4ab | 1011.7b
CK 50 1 | 192.2a | 30.3a 16.8ab 12.1b | 624.53ab
Toprex 375 SC 75 1 | 182.8a 31.5a 15.4a 11.8a 461.1a
KoHTtpona/Control 1 | 215.5a 32.4a 21.1b 16.8b 853.4ab
CpegHo 60 1| 221.1a 31.6a 25.8c 22.1c 1152.7b
3a C(::C(::C(:: ;‘2% g{l 120 1 | 209.0a 30.7a 17.8a 15.6b 849.4a
nepuoga 180 1 | 236.6a 30.2a 17.0a 11.8a 752.9a
Average | KoHTpona/Control 1 | 216.3a 32.4a 20.4bc 16.3a 827.0bc
for the Tonpekc 375 25 1 | 227.0a | 32.9a 24.0c 17.9a | 1003.6c
period CK 50 1| 2119a 27.6a 15.0ab 10.8b 627.8ab
Toprex 375 SC 75 1 | 202.4a 28.7a 14.1a 10.8b 546.0a

Nerexga: M, — nonsraHe Ha pacTeHuaTA (1-9); Vera et al. (2012); SH — B/CcOYMHA Ha pacTeHusTa, cm; LP —
Ob/DKMHA Ha MeT/iMyaTa, cm; WT — 060 Terno Ha meTnmyaTa, g; WS —Terno Ha cemeHaTa, g; NSP —

6poil cemeHa 0T efjHa MeT/mua, 6p.

Legend: M, — lodging plants; SH - height of plants, cm; LP - length of panicle, cm; WT - total weight of
panicle, g; WS - seed weight, g; NSP - number of seeds from one panicle, num.

BnvsHMeTo Ha TecTBaHWUTE pac-
TeXHW perynaTopu npu S. bicolor Bbpxy
BMCOYMHATA Ha pacTeHusiTa He e

The influence of the plant growth
regulators tested on S. bicolor on the
height of the plants is not one sided.
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efHonocoyHo. JuHamukata Ha HapacTBaHe | Growth dynamics of plants treated with
Ha pacTeHusaTa npu BapuaHTuTe TpetupaHm | CCC 750 CL and Toprex 375 SC depend
cbc CCC 750 CJ/1n Tonpeke 375 CK 3aBucK | on dose aplied and degree of lodging did

OT npuioxeHata Ao03a, a CcTeneHta Ha | not depend on the studied factors (Table
nondaraHe He 3aBUCWM OT nNpoy4yBaHUTE 5)_

oaktopu (Tabnuua 5).

Tabnuua 5. CTPYKTYpHU enemMeHTM Ha gobusa npu Sorghum bicolor L. B
3aBUCUMOCT OT BUAA Ha pacTexHuTe perynartopu (C petapgaHTHa akTUBHOCT) U
NpUIoXKeHNTe [,03N

Table 5. Structural elements of productivity in Sorghum bicolor L. depending on
the type of plant growth regulators (with retardant activity) and the applied
doses

MokazaTtenu/ Indicators

CpegHo | CCC 750 Ch

FroavHu T?ggrn?:;ltds Jo3sa/Dose,
Years mi/da M | SH LP wT ws NSP
KoHTpona/Control 1 78.0c 17.6b 9.9b 7.8b 300.8b
60 1 78.1c 17.6b 6.1a 4.7a 183.7a
ggg ;,gg (é{l 120 1 73.2b 14.9a 6.2a 4.9a 191.8a
180 1 69.0a 14.9a 6.2a 4.9a 213.2a
2014  Kontpona/Control 1 | 78.0b 17.6¢c 9.9a 7.8a | 300.8a
Tonpekc 375 25 1 85.0c 15.3ab 12.7b 10.7b | 362.4a
CK 50 1 | 742b | 16.0b 9.8a | 8.6ab | 380.6a
Toprex 375

sc 75 1 | 77.4ab | 14.5a 9.3a 7.7a | 291.2a
KoHTpona/Control 1 67.9b 16.4b 12.4b 7.7b 375.6b
60 1 67.7b 16.8b 6.2a 4.6a 190.2a
((::((::((:: ;28 g{l 120 1 63.4a 14.9a 6.2a 4.8a 194.0a
180 1 59.5a 14.6a 6.1a 4.9a 211.0a
2016  |[Kontpona/Control 1 | 66.3a 17.6b 11.1a 8.7a | 335.2a
Tonpekc 375 25 1 70.1b | 15.5ab 13.6a 11.5a | 295.7a
CK 50 1 65.0a 16.1ab 9.3a 8.1a 354.7a
T°p'§é 875 75 1 | 630a | 147a | 10.1a | 8.la | 239.2a
KoHTpona/Control 1 73.0a 17.0b 11.2b 7.8c 338.2b
60 1 72.9a 17.2b 6.2a 4.6b | 187.0a

1

1

1

1

1

120 68.3a 14.9a 6.2a 4.9b 192.9a
nepamao,qa cccrsosL 180 64.3a 14.7a 6.1a 4.9a 212.1a
Average KoHTpona/Control 72.2a 17.6d 10.5a 8.3a | 318.0ab

forthe | ronpekc 375 25 77.6a 15.4b 13.2b 11.1b | 329.1ab
Toprex 375 75 1
SC 70.2a 14.6a 9.7a 7.9a 265.2a

Nerenga: M, — nonsraHe Ha pacTeHnaTs (1-9); Vera et al. (2012); SH — BucounHa Ha pacTeHusaTa, cm; LP —
[Ob/MKUHA Ha MeT/vuaTa, cm; WT — 0610 Terno Ha MeTamyaTa, g; WS —Terno Ha cemeHaTa, g; NSP —
6poil cemeHa 0T efjHa MeT/mua, 6p.

Legend: M, — lodging plants; SH - height of plants, cm; LP - length of panicle, cm; WT - total weight of
panicle, g; WS - seed weight, g; NSP - number of seeds from one panicle, num.

C yBenuuaBaHe fo3ara ce ycTaHo- With the iincreasing dose was

BSiBA HenponopunoHasHo HamanssaHe | found to disproportionately reduce the
BYCOYMHATa Ha pacTeHusaTa, kaTo pas3nu- | height of the plants, the differences were
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KNTe ca CTAaTUCTUYECKM AoKa3aHn crnpamMo
KOHTpOsiHMA BapuaHT (P=0.05), HO camo
npuv Mo-BUCOKUTE [03X Ha MNPUIOXKEHNE.
M3knioyeHve OT onucaHaTta 3aBMCUMOCT
ce ycTaHOBsiBa NpW Hali-HWCkaTa f[03a,
kbaeTto Tonpekc 375 CK okasBa crva-
TUCTUYECKN  HefoKasaH  CTUMy/Mpaly,
epeKT BbpXy NpoyyBaHUs nokasarter.

AHanorMyHn ca v nonyyeHuTe pe-
3ynTaTyi N0 OTHOLUEHWUE Ab/IXMHATA Ha MET-
nvuata. C yBennyasaHe fosata Ha npuso-
XEHVs1 pacTexeH perynartop (C petapfaHT-
Ha aKTMBHOCT) HenponopLMOHaSIHO HaMma-
NnsiBa Ab/DKMHATA Ha MeT/IMuuTe, KaTo pas-
NMKMTe ca CTaTUCTMYECKU [0Ka3aHu camo
npu Haii-BUcokKaTa NpUIoXKeHa fo3a.

Ha Tabnuua 4 n 5 ca npeacraseHn
JaHHn 3a BAnAHueTo Ha CCC 750 C/1 un
Tonpekc 375 CK BBbpXy HAKOW CTPyK-
TYPHU efnemMeHTM Ha pJgobusa oT S.
sudanense u S. bicolor.

CTpyKTypHUTE €N1EMEHTH Ha
JobvBa nokasear, 4ye 06WO Terno Ha
MeT/imuara v Ter/io Ha cemeHaTta oT egHa
MeT/MLUa, g ce BAUSIAT CUIHO OT go3arta
Ha NPUIOXEHNa pacTexeH perynatop (c
peTapfaHTHa akTMBHOCT) U HE3aBUCAT OT
BMAA Ha pacTeXHUsi perynartop.

C yBenvMyaBaHe Ha fjo3aTa Ha
pacTexHuTe perynaropu (C petapgaHTHa
aKTMBHOCT) MNpoy4YyBaHWTE MoKasaTenu
CTATUCTUYECKM [OKa3aHO Hamanssart oT
0.7 po 45.5%, HO camo NpU NO-BUCOKUTE
[03K. MMo-CbLEeCTBEHN pas/ukM ce YCT-
HOBsiIBaT MpuW NokasaTtesns 6poil cemeHa
Ha efiHa meTnuua.

Hali-Hnckata npunoxeHa gosa (60
ml/da) Ha CCC 750 CJ1 ctaTuctuyecku
pokazaHo (P=0.05) yBsenuuaBaT 6pos
cemMeHa B egHa MeTnvua npu o S.
sudanense, gokato npu S. bicolor npe-
an3BrkBa pAenpecupaw, edekt. C yBe-
NunyaBaHe po3ute Ha 120 n 180 ml/da ce
yCTaHOBsiBa HaMasisiBaHe 6poli cemeHa B
efHa MeTnuua u npu ggata suga — S.
sudanense wun S. bicolor, kato Te3u
pasfvkn ca cTaTUCTUYECKN foKa3aHu npu
Hai-Bucokata npunoxeHa gosa (P=0.05)
(Tabnmum 4 n 5).

statistically significant against the control
variant (P = 0.05), but only at the higher
doses. An exception to the described
dependence was found at the applied
lowest dose, where Toprex 375 SC had
differences  were  statistically  not
significant on the studied indicator.

The results obtained with respect
to the length of the broom are similar.
Increasing the dose of the plant applied
growth regulator (with retardant activity)
disproportionately reduces the length of
panicle, the differences being statistically
proven only at the applied highest doses.

On Table 4 n 5 was present data
on the Influence of CCC 750 SL and
Toprex 375 SC on some structural
elements of the yield of S. sudanense
and S. bicolor.

The structural elements of the yield
show that the total weight of the panicle
and the weight of the seeds of one
panicle g are strongly influenced by the
dose of the applied plant growth regulator
(with retardant activity) and are not
dependent of the type of plant growth
regulator.

With increasing dose of growth
regulators (with retardant activity), the
studied parameters statistically proven
decrease from 0.7 to 45.5%, but only at
higher doses. More significant differences
are found in the number of seeds of one
panicle.

The lowest applied dose (60 ml/da)
of CCC 750 SL statistically significant (P
= 0.05) increased the number of seeds in
one panicle in S. sudanense, while S.
bicolor produced a depressant effect.
With increasing doses of 120 and 180
ml/da there was a decrease in the
number of seeds in one panicle In both
species — S. sudanense and S. bicolor,
he differences were statistically
significant at the highest applied dose (P
=0.05) (Tables 4 and 5).
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Cnepn npwnaraHeto Ha Tomnpekc
375 CK BbB theHothasn BBCH-13-15 ot
pa3BuTHeTo Ha S. sudanense u S. bicolor
npeans3BMkBaT noTUCKal, edekT Bbpxy
cemeobpasyBaHeTO Ha KynTypuTe, KaTto ¢
yBenuMyaBaHe Ha gosara, 6pos Ha ceme-
HatTa B efHa MeTauua CcTaTUCTUYECKU
[JoKazaHO HamansBea.

Pesyntatnte OT M3BbPLUEHUTE
ONCNepcuoHHW aHa/M3M  3a  ycTaHo-
BSiBAHe B/IMSAHWETO Ha npoyyBaHuTe pak-
TOpPU BbPXY CTPYKTYPHUTE €NleMeHTU Ha
[obuBa B 3aBUCUMMOCT OT BuUA M gosaTa
Ha NPUIOXeHNs pacTexeH perynaTtop (c
peTtapaaHTeH edpekT) npu S. sudanense 1
S. bicolor nokasear, Ye Hail-ronam aan ot
06WOTO BapupaHe (hz) ce [Ab/kKM Ha
thakTopa (go3a) — h? ot 0.71 go 27.85%,
a B OTHocuTesnHO no-cnaba TexecTt e
(hakTopa (BWfA Ha pacTexHuss perynarop) -
h? ot 1.25 o 11.10%.

PacTexHute perynaTtopu (c
peTtapgaHTHa aktnsHocTt) CCC 750 C/1 u
Tonpekc 375 CK okasBaT BnAHNE BbPXY
Kb/IHAEMOCTTa Ha cemeHara n
NMbpBOHAYa/IHOTO  pa3BuTME Ha  S.
sudanense u S. bicolor B 3aBUcMMOCT OT
npunoxexHunte gosun (Tabnvua 6).

HanpaBeHUAT NbpBUYEH CKPUHWUHT
nokassa, 4Ye u3nosizsaHeto Ha CCC 750
C/1 He oka3Ba MHXMbMpaLLo Bb3geincTeme
BbpXY MOKb/IBAHETO U NMbpPBOHAYA/THOTO
pasBuTue Ha S. sudanense u S. bicolor ¢
U3K/TIOYEHUE Ha Hail-BMCOKaTa Npoy4YBaHa
posa — Gl Bapupa B rpaHnuute ot 87.7
0o 123.0, gokarto TpetnpaHeTo ¢ Tonpekc
375 CK, okasBa CcuneH WuHxubupaltli
edekT BbpXy NbpPBOHAY&/THOTO pasBuTue
Ha TecT pacTteHuaTa — Gl Bapupa B
rpaHuymte ot 20.0 go 79.7 npu BCUYKM
po3n (Tabnuua 6). AHasorMyHn pesynrta-
M cbobwasatr Pando and Srivastava
(1987) npu cnbHyornen u Rajala and
Peltonen-Sainio (2001) npu peguua
XUTHU KYNTYpU.

After application Toprex 375 SC in
S. sudanense and S. bicolor at growth
stage BBCH-13-15 was established a
suppressive effect on seed formation,
with increasing dose, the number of
seeds in a panicle decreased statistically
significant at P=0.05.

The results of the dispersion
analisys performed to determine the
influence of the studied factors on the
structural elements of the yield depending
on the species and doses of the applied
plant growth regulator (with retardant
effect) in S. sudanense and S. bicolor
show that the largest share of the total
variation (hz) is due to the factor (dose) -
h® from 0.71 to 27.85%, and in relatively
lesser weight is the factor (type of plant
growth regulator) - h® from 1.25 to
11.10%.

Plant growth regulators (with
retardant activity) - CCC 750 SL and
Toprex 375 SC have a stimulatory or
inhibitory effect on seed germination and
the initial development of S. sudanense
and S. bicolor depending on the applied
doses (Table 6).

The primary screening performed
showed that the use of CCC 750 CL did
not have an inhibitory effect on
germination and the initial development of
S. sudanense and S. bicolor except for
the highest dose — GI ranging from 87.7
to 123.0, whereas Toprex 375 SC has a
strong inhibitory effect on the initial
development of test plants — the Gl
ranges from 20.0 to 79.7 at all doses
(Table 6).

Similar results reported by Pando and
Shrivastava (1987) in sunflower and
Rajala and Peltonen-Sainio, 2001 for a
number of cereal crops.
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Tabnuua 6. BausHne Ha pacTexHuTe perynaropu (C petapgaHTHa akTUBHOCT)
BbPXY NOHMKBAHETO U NbPBOHAYaIHOTO pa3BuTue Ha Sorghum sudanense Piper
Stapf. u1 Sorghum bicolor L. npn naébopaTopHu yc/ioBUs B 3aBUCUMOCT OT

NnpuNoXXeHnTe A03n

Table 6. Influence of plant growth regulators (with retardant activity) on

germination and initial development of

Sorghum sudanense Piper Stapf. and

Sorghum bicolor L. depending on the applied doses under laboratory conditions
Mokasartenu / Indicators
Popg Bapuantn  |lo3a/Dose|KbiHsseMocT ﬂbﬂrﬁ:g Ha C:ae)gafHMErﬁsa
Genus| Treatments ml/da |Germination Avr Gl

% Length of germ| Fresh blomass

cm per seedling, g
KoHTpona/Control 45.0b 1.0a 0.04a 100.0
) 60 42.1ab 1.3a 0.05a 123.0
= ggg Zgg §|}_1 120 46.4b 0.9a 0.04a 87.7
5 180 30.0a 0.8a 0.05a 61.5
3 KoHTposna/Control 45.0c 1.0a 0.04b 100.0
2 25 30.0bc 0.8a 0.02a 59.1
2 TTOO"prZ')‘(C337755SCCK 50 18.4ab 0.6a 0.02a 38.6
P 75 9.1a 0.5a 0.0la 20.0
KoHTpona/Control 80.9b 1.0b 0.05b 100.0
60 80.9b 0.9b 0.04b 94.9
5 (é(é(é ;gg gﬂ 120 65.3b 0.6ab 0.04b 54.9
8 180 33.2a 0.3a 0.02a 18.5
5 KoHTpona/Control 80.9a 1.2b 0.05b 100.0
2 25 71.6a 1.1ab 0.05b 79.7
TTOO”ppri')‘(C;’;SSS%K 50 80.9a 0.6a 0.02a 47.1
75 67.2a 1.0ab 0.05b 69.6

N3BOAN CONCLUSIONS
PacTtexHute perynatopu (c petap- Plant growth regulators (with

JaHTHa akTmBHOcT) CCC 750 C/1 B pfo3a
60,120 n 180 ml/da n Tonpekc 375 CK B
posa 25, 50 n 75 ml/da, npunoxeHn BbB
(peHopaza BBCH-13-15 He oka3BaT
doutoTOKCHMYeH edpekT (6an 1) npu npoyu-
BaHuTe BnaoBe S. sudanense u S. bicolor.

CCC 750 C/1 npunoxeH B go3sa 60
ml/da ctatuctnyeckn pokasaHo (P=0.05)
yBesfiMyaea 6pos cemeHa B efHa MeTnuua
npu S. sudanense, gokaro npu S. bicolor
npeaussukea pgenpecupauw, edpekt. C
yBenuyasaHe fo3uTe Ha 120 n 180 ml/da
ce ycTaHOBfIBA HamasisiBaHe 6pos Ha
cemeHaTa B efHa MeT/uua 1 npu asata
Bnga — S. sudanense u S. bicolor, kato
Te3n pasnnku ca CTaTUCTUYecKu Aokasa-
H/ Mpu Hali-BUcokata npwioXeHa [o3a
(P=0.05).

CCC 750 CJ1 He oka3Ba pgenpecu-
paLy ehekT BbpXy NOKb/IBAHETO U MbPBO-

retardant activity) CCC 750 SL at doses
60, 120 and 180 ml/da and Toprex 375
SC at doses — 25, 50 and 75 ml/da
applied at the growth stage BBCH-13-15
did not have phytotoxic effect (score 1) of
the tested plant species S. sudanense
and S. bicolor.

CCC 750 SL applied in dose 60
ml/da statistically significant (P=0.05)
increased the number of seeds in one
panicle in S. sudanense, while S. bicolor
produced a depressant effect. With
increasing doses of 120 and 180 ml/da
there was a decrease in the number of
seeds in one panicle In both species — S.
sudanense and S. bicolor, he differences
were statistically significant at the highest
applied dose (P=0.05).

CCC 750 SL did not have a
depressant effect on the ceg germination
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Hayas/lHOTO pas3BuTue Ha S. sudanense u | and initial development of S. sudanense
S. bicolor ¢ nsknoyeHne Ha Hal-Bucokata | and S. bicolor with excluding for the
npoyysaHa fgosa — Gl Bapupa B rpaHu- | highest dose — Gl ranging from 87.7 to
umte ot 87.7 po 123.0, pgokato Tpetu- | 123.0. Treatment with the Toprex 375 SC
paHeTo ¢ Tonpekc 375 CK, oka3Ba cuneH | had a strong inhibitory effect on the initial
MHXMO6MpaLL edpekT BbpXY NbpBoHayasiHo- | development of test plants — Gl ranges
TO pasBuTve Ha TecT pacTeHusATa — Gl | from 20.0 to 79.7 at all doses.

Bapupa B rpaHvnuute ot 20.0 go 79.7 npm
BCUYKM [O3W.
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Influence of herbicides Wing-P, Stomp Agqua
and Gardoprim Plus Gold 500 SC on seed germination
and initial development of the species
of the genus Sorghum
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YInstitute of Forage Crops, 5800 Pleven, Bulgaria
’Soybean experimental station, 5200 Pavlikeni, Bulgaria

PE3HOME

Mpe3s nepuopga 2016-2017 r1. B
WHCTUTYT no  doypakHuTe Kyntypu -
MneBeH npu nabopaTopHX yCNoBus Gelle
npoyyeHa YyBCTBUTE/THOCTTA Ha AECEeT re-
HOTMMa OT poA Sorghum KbMm xepouunau-
Te Yuur-Nn (212.5 g/l anmeteHamma-n u
250 g/l neHgnmeTanuH), Ctomn akea (455
g/l neHanmeTanuH) n Fapgonpum Tlaoc
Fong 500 CK (312.5 g/l S-meTonaxnop +
187.5 g/l TepbyTunasunH) npu nadbopaTop-
HW YCNOBUS.

Mpu ycnoeBusiTa Ha onuta TecT-
BaHUTE xepbuumanm v [o3uTe Ha Mpuo-
XEHME OKa3BaT CW/IEH HeratuBeH edekT
BbpPXY KbJ/IHAEMOCTTA Ha CeMeHaTa W
HapacTBaHETO Ha KbJiHa Npu BUAOBETE OT
pog Sorghum.

YCcTaHOBEHO €, Ye YuHr-I1 (212.5 g/l
anveteHamung-n n 250 g/l neHanmeTanuH)
n Fapgonpum Mntoc Mong 500 CK (312.5

SUMMARY

During the period 2016-2017, at the
Institute of Forage Crops - Pleven was
studied sensitivity of the ten genotypes of
the genus Sorghum to herbicides Wing-P
(212.5 g/l dimethenamid-p and 250 g/l
pendimethalin), Stomp Aqua (455 g/l
pendimethalin) and Gardoprim Plus Gold
500 SC (312.5 g/l S-metolaclor + 187.5 g/l
terbutilazin) under laboratory conditions.

Under the test conditions herbicides
and application doses have a strong
negative effect on seed germination and
growth of seedlings in species of the
genus Sorghum.

It was found that Wing-P (212.5 g/l
dimethenamid-p and 250 g/l
pendimethalin) and Gardoprim Plus Gold
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g/l S-metonaxnop + 187.5 g/l TepbyTMna-
3MH) OkasBaT WHxmbupauw, edekt (IR oT
10.5 go 100%) BbpXY MNOKbLNBAHETO Ha
cemMeHarta npu BCUYKM TeCcTBaHW BUOOBE
oT pos Sorghum. Ctomn akBa (455 g/l
neHaAVMeTasIMH) NPU BCUYKN MPUIOXKEHU
KOHUEHTpauun He oka3Ba CTaTUCTUYECKU
pokazaH (P=0.05) wuHxubupalw, edekT
BbPXY Kb/IHAEMOCTTa Ha emeHaTa npu
reHotvnoseTe Kazitachi, M300/43, GL15A,
Mi16N n G16.

MpunaraHeTo B pas/inyHN KOHLIEH-
Tpauuun Ha Yunr-N (212.5 g/l pumeteHamna-
n n 250 g/l nenaumeTtanuH), CToMn aksa
(455 g/l neHgumeTanuH) u Tapgonpum
Mnoc Tong 500 CK (3125 g/l S-
MeTonaxnop + 187.5 g/l TepbyTunasuH)
noATucKaTt HapacTBaHeTo Ha KbsHa (IR oT
50.9 po 100%) npu BCUYKM TeCTBaHU
Bugose ot pog Sorghum (Sorghum
sudanense (Piper.) Stapf.; Sorghum
vulgare var. technicum [K&rn.]), kaTo
pasnvknTe ca CTatUCTUYEeCKM p[okasaHu
(P=0.05) B cCpaBHEHME C KOHTPOJSIHUTE
BapuaHTu.

KntouoBu gymn: Sorghum, cemeHa,
Xepbuumnamn, Kb/IHAEMOCT, CeNIeKTUBHOCT

yBO/[,

EcdmkacHOTO  yHULOXaBaHe Ha
nJeBennTe e efHoO OT OCHOBHUTE 3BEHa
OT arpoTexHukarta 3a 6opba cpelly nne-
Be/IMTE Mpu BuAoBeTe OT pog Sorghum,
nopagu 6aBHUAT MM TEMN Ha OTpacTBaHe
B HavyasHuTe (pa3n OT pas3BUTUETO UM
(noHukBaHe — TpeTtu nmcT) (Martin et al.,
1982; Dimitrova and Tsukov, 1996; Moyer
et al., 2003; Dimitrova, 2005).

3anneBesniiBaHETO Npe3 TO3U ne-
pyuog BOAWM A0 CWHO pedyuupaHe Ha
NPOAYKTUBHUS MOTEHUMas B pe3ynTar Ha
KoeTo fo6mebT Hamansasa (Dimitrova and
Tsukov, 1996; Dimitrova, 2005; Hristova,
2005; 2006; 2007).

Upes npunaraHeTo Ha KOMMEKC OT
arpoTexHNYeckn MeponpuaThs ce MnocTu-
rat OTHOCUTENHO [06pu pesyntartun 3a
orpaHuMyaBaHe CTeneHTa Ha 3annesens-
BaHe W MOBMWABaHe KayecTBOTO Ha
nosydyeHata npogykumsa (Tahir et al.,

500 SC (312.5 g/l S-metolaclor + 187.5 g/l
terbutilazin) have an inhibitory effect (IR
from 10.5 to 100%) on seed germination

for all tested species of the genus
Sorghum. Stomp Aqua (455 gl
pendimethalin) at all applied
concentrations had no  statistically

significant (P = 0.05) inhibition effect on
germination of genotypes Kazitachi, M300
/ 43, GL15A, Mi16N and G16.

The  application in  different
concentrations of Wing-P (212.5 gl
dimethenamid-p and 250 g/l
pendimethalin), Stomp Aqua (455 g/l
pendimethalin) and Gardoprim Plus Gold
500 SC (312.5 g/l S-metolaclor + 187.5 g/l
terbutilazin) suppress the growth of
seedlings (IR from 50.9 to 100%) in all
tested species of the genus Sorghum
(Sorghum sudanense (Piper.) Stapf.;
Sorghum vulgare var. technicum [K&rn.]),
and the differences were statistically
significant (P = 0.05) compared with
control treatments.

Key words: Sorghum,
herbicides, germination, selectivity

seeds,

INTRODUCTION

Efficacious destruction of weed
species is an essential element of
agrotechnics in species of the genus
Sorghum for weed control, because of
their slow rate of early grow stage and
initial development (germination - third
leaves) (Martin et al., 1982; Dimitrova and
Tsukov, 1996; Moyer et al, 2003;
Dimitrova, 2005).

Weed infestation during this period
reduces the productive potential and yield
decreases (Dimitrova and Tsukov, 1996;
Dimitrova, 2005; Hristova, 2005; 2006;
2007).

Application of a complex of
agronomic techniques can be achieved
relatively good results for restricting the
degree of weeding to improve the quality
of the resulting production (Tahir et al.,
2005; Bibi et al., 2012; Kikindonov et al.,
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2005; Bibi et al., 2012; Kikindonov et al.,
2013a, 2013b 1 2013c).

TonepaHTHOCTTa KbM Xepouunau
npv BUAOBETE M COPTOBE OT pog Sorghum
€ 4aCTMYHO NpoyyeHa B CBETOBEH Malab
(Pannaccie, et al., 2010; Yu et al., 2015),
a y Hac TakvMBa Npoy4YBaHMs ca KpaiiHo
orpaHnyeHn (Enchev and Georgieva-
Andreeva, 2013; Marinov-Serafimov and
Golubinova, 2015a; 2015b).

Llenta Ha mn3cnegBaHeTo e ga ce
YCTaHOBM B/IMSHNETO Ha XepouumguTe
Yunr-Mn (212.5 g/l gumeteHamug-n n 250
g/l neHgumeTanuH), Ctomn akea (455 g/l
neHgumeTanuH) n Fapgonpum Mntoc Fong
500 CK (312.5 g/l S-meTonaxnop + 187.5
g/l TepbyTnnasnH) BbpPXy NpopacTBaHETo
Ha cemeHaTta Ha BugoBe oT pog Sorghum
N OTKPpUBAHE Ha FEHOTUMOBE C MO-HUCKA
YyBCTBUTE/THOCT KbM TE€3U Xepbuunan 3a
BK/IIOYBAHETO UM KaTo KOMMOHEHTU B
O6bAELN CENEKLUNOHHN NPOrpamu.

MATEPVAT N METOON

MpoyyBaHeTO e MnpoBefeHO Mpe3
nepvoga 2016-2017 r. npu naéopaTopHn
ycnosuss B VIHCTUTYTa MO  oypaxHuTe
KynTypu - MNneseH.

CbbupaHe ” noOAroTOBKAa Ha
pacTuTenHus mMaTepuan. V3non3saHu
ca cemMeHa OT reHoTunoee OT poa Sorghum
(coptoBe, MyTaHTHM OPMU U MECTHMU
COpTOBE), Cb3JafeHN upe3  pas/IMuHu
cenekynmoHHn metoamn (Tabnuuyal).

2013a; 2013b and 2013c).

Tolerance to herbicides in species
and varieties of the genus Sorghum was
partially studied globally (Pannaccie et al.,
2010; Yu et al., 2015) and in us such
studies are extremely limited (Enchev and

Georgieva-Andreeva, 2013; Marinov-
Serafimov and Golubinova, 2015a;
2015b).

The objective of this study was to
determine influence of the herbicides
Wing-P (212.5 g/l dimethenamid-p and
250 g/l pendimethalin), Stomp Aqua (455
g/l pendimethalin) and Gardoprim Plus
Gold 500 SC (312.5 g/l S-metolaclor +
187.5 g/l terbutilazin) on seeds
germination on species of the genus
Sorghum and detection of genotipes with
low sensitivity to these herbicides for
inclusion as components in future
breeding programs .

MATERIAL AND METHODS

The study was conducted during
the period 2016-2017 in the laboratory of
the Institute of Forage Crops in Pleven.

Collection and Preparation of Plant
Material. Used seeds of genotypes of the
genus Sorghum (varieties mutant forms
and local varieties), created by different
breeding methods (Table 1).

Tab6nuua 1. NMpoyyBaHn BUAOBe OT pog Sorghum
Table 1. Studied species of the genus Sorghum

Ne Bup / Species MeTop Ha Cb3aaBaHe

~ | HayuHo HaumeHoBaHue / Scientific name eHoTun / Genotype Method of creation
1. Sorghum sudanense (Piper.) Stapf. Exnpxe-1/ Endje-1 Copr / Variety
2. Sorghum sudanense (Piper.) Stapf. KasuTtauu / Kazitachi Coprt / Variety
3. Sorghum sudanense (Piper.) Stapf. BopoHexckas 9 / Voronejkaya 9 Copt / Variety
4. Sorghum sudanense (Piper.) Stapf. Bepkopc / Vercors Coprt / Variety
5. Sorghum sudanense (Piper.) Stapf. M300/43 MyTaHTHa dhopma / Mutant form
6. Sorghum sudanense (Piper.) Stapf. M200/86 MyTaHTHa dhopma / Mutant form
7. | Sorghum vulgare var. technicum [Ké6rn.] GL15A MecTHa nonynauus / Local variety
8. | Sorghum vulgare var. technicum [Kérn.] Mi16N MecTHa nonynaups / Local variety
9. | Sorghum vulgare var. technicum [Kdrn.] S14 MecTHa nonynauus / Local variety
10. | Sorghum vulgare var. technicum [K6rn.] G16 MecTHa nonynauus / Local variety
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TexHuka Ha 6buoaHanusa. 3a ga ce
OLUEHU BANSHUETO Ha TecTBaHUTe xepou-
LMAn BbPXY NOKb/IBAHETO Ha CeMeHara 1
MbpPBOHAYA/THOTO pa3BuUTME Ha BUAOBE OT
pon, Sorghum OT BCeky reHoTun (dpakrop
A) ca noctaesiHn no 100 6posi cemeHa B
netpuesn 6swda ¢ guametrbp 90 mm
Mexay unTbpHa XapTUs HaBfiaXHeHa C
5 ml pa3TBop, NpPUroTBEH CbI/IACHO
npoy4ysaHute ghakropute B n C.

MpocnepsasaHu ca crefHuTe ak-
Topu: ®akTop A — BUOOBE OT poA
Sorghum: a; — S. sudanense — Endje-1;
a, — S. sudanense — Kazitachi; a; — S.
sudanense — BopoHexckasa 9; a4 — S.
sudanense — Vercors; as — S. sudanense —
M300/43; ag — S. sudanense — M200/86;
a; — S. vulgare var. technicum — GL15A;
ag — S. vulgare var. technicum — Mil6N;
ag — S. vulgare var. technicum — S14 un
a0 — S. vulgare var. technicum — G16.

dakTOop B - xepbuuyman: b; —
Yunr-Mn (212.5 g/l aumeteHammg-n n 250
g/l neHgmmeTanuH); b, — Ctomn akBa (455
g/l neHgmmeTanvH) n bs — Tapgonpum
Mnoc Tong 500 CK (3125 g/l S-
mMeTonaxnop + 187.5 g/l TepbyTunasuH).

dakTop C — [03M Ha NPUIOXEHNE:
¢, — 25%; ¢, — 50% un c3— 100% ot gosa
onpefeneHa ot hupmara nponsBoanTes
(npeacTtaBeHy no-Aosy B TekcTa Kato
eksuaneHtTn Ha 0.3, 05 wn 1.0%
pa3TBop). 3a KOHTpona e u3non3BaHa
jectunupaHa Bopja. Bceku BapuaHT e
3as1araH B 0ceM noBTopeHus. lNpobute
ca nocTtaBeHM B TepMmocTar npu
Temnepartypa 22 + 2 °C 3a cegem OHu.

OnpefensaHu ca crefHuUTe nokasa-
Tenun: Kb/HAEMOCT Ha cemeHata, % wu
Ob/XKMHA Ha KbMHa, MM 32 BCUYKK
BapvaHTu Ha onuTa

MpoueHTbT Ha wuHxmbupaHe (IR)
6elle onpegeneH no ypasHeHune (1) (Ahn

and Chung, 2000).
-T
IR = 7] 100
e

KbAeTo C — oT4eTeHU nokasartenn 3a BCekn
€4VH OT KOHTPOJ/IHUTE BapuaHTH, T — oTye-
TEHW MNokKa3aTesin BbB BCAKO e4HO TpeTupaHe

Bioassay Techniques. In order to
assess the effect of the tested herbicides
on the seed germination and initial
development of species of genus
Sorghum, 100 seeds of each genotypes
were placed in Petri dishes, 90 mm in
diameter between filter paper, moistened
with 5 ml of a solution prepared according
to the study the factors B and C.

They were studied following
factors: Factor A — species of the genus
Sorghum: a; — S. sudanense — Endje-1;
a, — S. sudanense — Kazitachi; az — S.
sudanense — Voronejkaja 9; a; — S.
sudanense — Vercors; as — S. sudanense —
M300/43; ag — S. sudanense — M200/86;
a; — S. vulgare var. technicum — GL15A;
ag — S. vulgare var. technicum — Mil6N;
ag — S. vulgare var. technicum — S14 and
a0 — S. vulgare var. technicum — G16.

Factor B — applied herbicides: b; —
Wing-P (212.5 g/l dimethenamid-p and
250 g/l pendimethalin); b, — Stomp Aqua
(455 g/l pendimethalin) and bs; -
Gardoprim Plus Gold 500 SC (312.5 g/l
S-metolaclor + 187.5 g/l terbutilazin)

Factor C — application rates: c; —
25%; ¢, — 50% n cz — 100% of the dose
determined by the  manufacturer
presented hereinafter in the text as
equivalents of 0.3, 0.5 and 1.0% solution,
respectively). Distilled water was used as
a control. Each variant had eight
replications. The samples were then placed
in a thermostat operated device at a
temperature of 22 + 2 °C for seven days.

The following characteristics were
determined: Percentage of germinated
seeds (%); seedling length, mm for all
treatments of the study.

Inhibition rate (IR) was determined
by the Equation (1) (Ahn and Chung,
2000).

1)

where C — studied parameters in each
control treatments; T -  studied
parameters in each treatment
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MHpekc Ha TonepaHtHocT (TI) e
onpejensH, ypes agantupaHa opmyna

Tahseen and Jagannath (2015) no
ypaBHeHue (2).
LS
T = — TR
LS~.100

KbAeTo LStr — Ab/MKMHA HA Kb/lHA BbLB
BCAKO efHO TpeTupaHe, mm; LScr —
Ob/DKMHA Ha 3a BCeKM eavH
KOHTPOJ/IHUTE BapmaHT, mm.
KbnHaemocTta Ha cemeHaTa e
usynucnaBaHa  cnef  npeasapuTeniHo
arcsin - TpaHcdopmupaHe no gopmynara

Tolerance Index (TN was
determined an adapted formula by
Tahseen and Jagannath (2015), Equation

@).

@)

where LStr — Longest of seedlings in
each treatment, mm; LSct — Longest of

ot | seedlings in each control treatment, mm;
The percentage of seed
germination  was  calculated  after
preliminary arcsin - transformation
following the formula
X
Y = arcsin (—‘)
100
forwarded by Hinnkelmann and

Hinkelmann and Kempthorne (1994), a
LDsg, cbrnacHo Hamilton et al. (1977).
CbbpaHnTe eKcnepyMeHTa/lHU  AaHHK
6sixa aHanuM3vpaHyn C nomowTa Ha
cothbTyepHuTe  npoayktu  Statgraphics
Plus for Windows Ver. 2.1 n Statistica
Ver. 10.

PE3YJITATU N OBCBb)XOAHE

Xepoéuumaute (YnHr-MN, Ctomn aksa
n Tapgonpum TMMnwoc Tong 500 CK)
okasBaT UHxmbmpauy ecekT (IR oT 5,1 go
100%) BbpXy NOKb/BAHETO Ha cemMeHarta
npu BCWUYKN TecTBaHW BUAOBE OT pPoOA
Sorghum (Ta6nuua 2).

C yBenMyaBaHe Ha KOHLeHTpaums-
Ta Ha xepouymaute —  YuHr-Nn nu
Mapgonpum Tnwoc  Tong 500 CK,
HamasifiBa HenponopLuMoHasIHO npoueHTa
Ha MNOKb/IHA/IMTE CEMEeHa Mpu BCUYKU
BapvaHTM Ha onWTta B CpaBHEHME C
KOHTPOJIHMA BapuaHT, KaTo pas/nkuTe ca
CTaTUCTMYECKN [0Ka3aHO HamasieHu npu
P=0.05. M3knoyeHne ot onucaHara 3aBu-
CMMOCT e YyCTaHOBEeHa Npu reHoTunose
Vercors u GL15A cnep TpetupaHe ¢ YWUHr-
M B go3n 25 n 50% (B 3aBUCMMOCT OT
Jo3arta, peructpupaHa oT npoussoauTe-
Ns), KbAETO pasnKMTe ca CTaTuCTUYEeCcKu
HepokasaHu rpu P = 0.05.

Kempthorne (1994), and to induce half-
maximal inhibition of growth (LDsp)
according to Hamilton et al. (1977). The
collected data were analyzed using the
software Statgraphics Plus for Windows
Ver. 2.1 and Statistica Ver. 10.

RESULTS AND DISCUSSION
The herbicides (Wing-P, Stomp
Aqua and Gardoprim Plus Gold 500 SC)
showed an inhibitory effect on the seed
germination in all tested species of the
genus Sorghum (Table 2).

With the increase concentration of
the herbicides — Wing-P and Gardoprim
Plus Gold 500 SC the decreased
disproportionately germinated seed
percentage in all treatments, as compared
to the control treatment, the differences
being statistically significantly smaller at
P=0.05. An exception was found for
genotypes Vercors and GL15A after
treatment with the herbiside Wing-P at
doses of 25 and 50% (depending on the
dose specified by the manufacturer),
where the differences are statistically no
significant at P=0.05.
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Tabnuua 2. BnvsaHue Ha TecTBaHWTe Xepbuumam BbPXY Kb/IHAEMOCTTa Ha
cemeHarta 1 HapacTBaHeTO Ha KbJjlHa Npu BUAOBe OT pog Sorghum
Table 2. Effect of tested herbicides on seed germination and seedling growth on
the genotypes of the genus Sorghum

F'eHoTunoBe KoHueHTpaums / Concentration, %
Genotypes 00% | 03% [ 05% | 1.0% 00% | 03% | 05% [ 1.0%

GRy% | GRy | IR | GRy | IR | GRw| IR | LSum |.Sym IR |LSmm IR |LSmm IR

KbnHsgemocT Ha cemeHaTa / Germination seeds, %A bmknHa Ha KkbHa / Length of the seedling, mm
YuHr-P (212.5 g/l gumetenamug-n n 250 g/l neHgumetanun) / Wing-P (212.5 g/l dimethenamid-p and 250 g/l pendimethalin)
Endje-1 63.4c 33.2b 47.6 0.0a 100 0.0a 100.0a (102.3c 20.3b 80.2 0.0a 100.0 0.0a 100.0
Kazitachi 71.6b 39.2a 452 26.6a 629 26.6a 629 |115.6b 30.6a 73.522.3a 80.7 22.0a 81.0
\Voronejkaya 9 63.4c 26.6b 58.1 26.6b 58.1 0.0a 100.0 [89.4c 22.8b 74.521.9b 755 0.0a 100.0
\Vercors 71.6b 63.4b 11.4 56.8ab 20.6 33.2a 53.6 |101.3b 24.4a 75.9 22.4a 77.9 20.8a 79.5
M300/43 71.6c 33.2b 53.6 0.0a 100 0.0a 100.0 [158.2b 13.2a 91.7 0.0a 100.0 0.0a 100.0
M200/86 50.8b 39.2b 22.7 0.0a 100 0.0a 100.0 [88.7b 12.3a 86.1 0.0a 100.0 0.0a 100.0
GL15A 63.4b 45.0ab 29.1 39.2ab 38.2 18.4a 70.9 |109.1c 30.1b 72.4 12.0a 89.0 3.0a 97.3
Mil6N 90.0d 56.8c 36.9 26.6b 70.5 0.0a 100.0 [102.3b 15.4a 84.9 6.0a 94.1 0.0a 100.0
S14 71.6c 39.2b 452 0.0a 100.0 0.0a 100.0 |67.8b 13.6a 79.9 0.0a  100.0 0.0a 100.0
G16 71.6c 33.2b 53.6 0.0a 100.0 0.0a 100.0 [140.6b 15.4a 89.0 0.0a 100.0 0.0a 100.0
CpepgHo/Average 68.9c 40.9b 40.3 17.6ab 75.0 7.8a 88.7 |107.5b 19.8a 80.8 85a 91.7 4.6a 95.8

Crtomn akBa (455 g/l nengnmeTtanut) / Stomp Aqua (455 g/l pendimethalin)
Endje-1 63.4b 63.4b 0.0 63.4b 0.0 0.0a 100.0 |102.3d 42.4c 58.6 21.3b 79.2 0.0a 100.0
Kazitachi 71.6a 63.a 114 71.6a 0.0 56.8a 20.6 |115.6c 38.6b 66.6 25.7ab 77.8 12.4a 89.3
\Voronejkaya 9 63.4b 63.4b 0.0 39.2ab 38.2 26.6a 58.1 [89.4c 43.4b 51.523.6a 73.6 13.6a 84.8
\Vercors 71.6c 71.6c 0.0 33.2b 53.6 0.0a 100.0 |101.3c 25.6b 74.7 12.3ab 87.9 0.0a 100.0
M300/43 71.6a 63.4a 11.4 56.8a 20.6 50.8a 29.1 [158.2c 33.1b 79.1 21.1ab 86.7 8.7a 94.5
M200/86 50.8b 50.8b 0.0 45.0b 11.4 0.0a 100.0 |88.7b 22.6a 74.5 14.5a 83.7 7.6a 91.4
GL15A 63.4a 58.7a 7.5 b58.7a 7.5 39.2a 38.2 [109.1b 22.5a 79.4 20.3b 81.4 12.3a 88.7
Mi16N 90.0a 90.0a 0.0 90.0a 0.0 71.6a 20.5 |102.3c 49.3b 51.8 32.1b 68.6 16.4a 84.0
LV-S14 71.6b 56.8ab 20.6 45.0a 37.1 33.2a 53.6 [67.8b 33.3a 50.9 20.2a 70.2 18.7a 72.4
G16 71.6a 716a 0.0 56.8a 20.6 50.8a 29.1 |140.6b 26.1a 81.4 22.3a 84.1 14.3a 89.8
CpegfHo/Average 68.9b 65.3b 5.1 56.0ab 18.9 32.9a 54.9 |107.5c 33.7b 66.8 21.3ab 79.3 10.4a 89.5

Fapponpum Mntoc Mong 500 CK (312.5 g/l S-meTonaxnop + 187.5 g/l TepbytnnasvH)/

Gardoprim Plus Gold 500 SC (312.5 g/l S-metolaclor + 187.5 g/l terbutilazin)
Endje-1 63.4b 56.8b 10.5 26.6a 58.1 18.4a 70.9 [102.3c 28.3b 72.3 25.6ab 75.0 11.9a 88.4
Kazitachi 71.6c 50.8bc 29.1 45.0b 37.1 0.0a 100.0 |115.6c 25.6b 77.9 18.4b 84.1 0.0a 100.0
\Voronejkaya 9 63.4b 39.2ab 38.2 33.2a 47.6 26.6a 58.1 [89.4c 25.3b 71.7 15.7ab 82.4 7.3a 91.8
\Vercors 71.6c 33.2b 53.6 26.6b 629 0.0a 100.0 |101.3b 15.7a 84.5 6.3a  93.8 10.0a 90.1
M300/43 71.6c 50.8b 29.1 0.0a 100.0 0.0a 100.0 [158.2c 18.6b 88.2 0.0a 100.0 0.0a 100.0
M200/86 50.8b 39.2b 22.7 0.0a 100.0 0.0a 100.0 [88.7c 15.6b 82.4 0.0a  100.0 0.0a 100.0
GL15A 63.4c 26.6b 58.1 0.0a 100.0 0.0a 100.0 [109.1b 8.7a 92.0 0.0a 100.0 0.0a 100.0
Mil16N 90.0b 90.0b 0.0 71.6b 205 39.2a 56.4 |102.3c 35.2b 65.6 25.6ab 75.0 15.6a 84.8
S14 71.6b 56.8b 20.6 71.6b 0.0 0.0a 100.0 [67.8c 31.6b 53.4 25.1b 63.0 0.0a 100.0
G16 71.6c 50.8b 29.1 0.0a 100.0 0.0a 100.0 |140.6c 16.7b 88.1 0.0a  100.0 0.0a 100.0
CpepgHo/Average 68.9c 49.4bc 29.1 27.5ab 62.6 8.4a 88.5 |107.5c 22.1b 77.6 11.7a 87.3 4.5a 95.5

Nerenpa: GRy, - Kb/IHAEMOCT Ha cemMeHaTa, %; LSym — Ab/KMHA Ha KaHa;

fokasaHu pasnunku npu P=0.05;
Legend: GRy, - Germination seeds, %; LS, — Length of the seedling, mm; IR- Inhibition rate,%; a, b, c, d, e statistically significant differencesat

P=0.05

KbnHaemocTTa Ha cemeHata npu

IR- npoueHT Ha uHxnbupate, %; a, b, c, d, e — cTaTucTUYECKn

Practically, the seed germination of

reHotunosete Kazitachi, M300/43, GL15A,
Mil6N 1 G16 npakTuyeckn He ce BNAUAAT OT
xepuumaa CTOMN  akBa MNpU  BCUYKK
NPUIOXEHN KOHLIEHTpaLun, B CpaBHEHWE C
KOHTPONHUSA BapuaHT (Tabnuua 2).
JaHHuTe oT GUuoMeTpuyHMUTE N3Mmep-
BaHVS BbPXY Ab/DKMHATA Ha HapacTBaHeTo
Ha KbnHOBeTe [faBaT Bb3MOXHOCT 06ek-
TUBHO [la Ce OLEeHU (PUTOTOKCUYHUST edpeKT
Ha TecTBaHWTe Xepbuuuay B HavanHuTe
eTanM OT pa3BMTMETO Ha BMAOBE OT pof
Sorghum (Ta6nuua 2). Bcuukm TecTBaHu
Xepovuuam v NpWIoXKEHW KOHLEHTpauumu,
okasBaT CTaTUCTUYECKM [oKa3aH WHXUOK-

genotipes Kazitachi, M300/43, GL15A,
Mil6N and G16 was not influenced after
treatment with Stomp aqua at all applied
concentrations according control treatment
(Table 2).

Data from biometric measurements
of increase in seedlings length allowed
objective assessment of phytotoxic
effects of the tested herbicides in the
initial growth stage of development of
species of the genus Sorghum (Table 2).
All  tested herbicides and applied
concentrations, had statistically
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pall edbekT BbPXy HapacTBaHeTo Ha KbfiHa | significant inhibitory effect on the growth
npw BCcuukn reHotTunose ot poA Sorghum B | of seedlings in all genotypes of the genus
CpaBHeHMe C  KOHTPO/HMTE  BapuaHTh | Sorghum compared to control treatments
(Tabnuua 2). (Table 2).

KonuyectBeHOTO WM3MEHEHME Ha The quantitative change of studied
npoy4YyBaHUTE MoKasaTenn kopecnoHau- | parameters corresponded with  the
pat ¢ onpegeneHus MHAEKC Ha TonepaHT- | designated index of tolerance (TI) (Figure
HocT (TI) (Purypa 1). C otHocuTeneH | 1). With relative highest tolerance (IT
Hali-Bucoka TonepaHTHocT (T| Bapupa ot | ranged from 27.7 to 49.1) can be
27.7 po 49.1) morart ycfioBHO aa ce onpe- | conditionally genotypes Endje-1,
nenart reHotunoseTe EHake-1, BopoHex- | Voronejkaya 9, Mil6N and S14 after
ckas 9, Mil6N n S14 npu TpeTupaHe cbe | treatment  with  Stomp Aqua and
Ctomn akea u lapgonpum [Mnoc Tong | Gardoprim Plus Gold 500 SC.

500 CK.

YcTaHoBsiBaT Ce U pasnnumsa B Establish and differences in the
TONepaHTHOCTTa Ha npoyyBaHuTe reHo- | tolerance (TI) of the genotypes studied,
TMNOBE B 3aBUCUMMOCT OT Bugosata uMMm | depending on the species affiliation for

NpYHaANEeXHOCT. genus Sorghum.
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Garc¢oprimFus Gold 500 52

dur. 1. NHgekc Ha TonepaHTHocT (Tl) Ha BugoBeTe oOT pog Sorghum B
3aBMCMMOCT OT NPUIOXEHUS Xepouung,

Fig. 1. Tolerance Index (TI) of species of the genus Sorghum depending on
herbicide applications

FeHoTMNOBETE npuHagnexaiiu The genotypes belonging to the
KbM Buga Sorghum vulgare var. | genus Sorghum vulgare var. technicum
technicum [K&6rn.] ca ¢ oTHocuTenHo no- | [Koérn.] have a relatively higher tolerance
BMCOKa TonepaHTHocT (TI) B cpaBHeHue ¢ | (TI) compared to the genotypes of the
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reHoTUNoBeTe NpuHaZIexallin KbM BuAa
Sorghum sudanense (Piper.) Stapf.
Morat ga 6bAar M3NoN3BaHW Kako KOM-
MOHEHTU NpY Cb34aBaHETO Ha COpToBe C
nogobpeHa TONEepPaHTHOCT KbM Xepouun-
an (Tabnuuya 1 1 durypa 1). AHanornyHm
ca v noJslyyeHuTe pesyatatv npu onpe-
pensiHe LDsy Ha TecTBaHMTe xepbuuuau
npv NOKb/IBaHE Ha CEMEHaTa Ha reHoTu-
noeeTe oT pog Sorghum (Ta6nuua 3).

genus Sorghum sudanense (Piper.)
Stapf. that can be used as components in
development of varieties with improved
tolerance to herbicides (Table 1 and
Figure 1). The obtained results were
analogous when determining LDsq on
seed germination of the tested genotypes
of the genus Sorghum depending on the
tested herbicide (Table 3).

Tabnuua 3. NletaniHa go3sa (LDsp) Ha TecTBaHUTeE xepbuuman npu BnaoBe OT poj,

Sorghum
Table 3. Lethal concentration LDs, of tested herbicides in species of the genus
Sorghum
Xep6uumnan / Herbicides
F'eHoTunoBe . Fapgonpum Mntoc Mong 500 CK
Genotypes YuHr-P / Wing-P Crtomn akBa / Stomp Agua (‘faArdo?)rim Plus Gold'D'SOO sC
LDso Clp=0.05 LDso Clp=0.05 LDso Clp=0.05
Endje-1 103.30 90.7 +117.64 236.79 | 228.89 + 244.96 | 195.43 161.86 + 235.96
Kazitachi 118.92 85.78 + 164.87 >79.2 216.34 183.95 + 254.45
Voronejkaya 9 >57.1 269.89 | 207.84 + 350.45 | 237.84 130.70 + 432.80
\Vercors 366.80 | 305.60 +440.26 | 170.44 | 158.62 ~ 183.14 >54.2
M300/43 >54.2 >70.8 124.76 116.61 + 133.48
M200/86 129.63 | 122.76 + 137.00 | 228.03 | 218.03 +238.49 | 127.92 121.48 + 134.71
LV-GL15A 242.45 | 200.91 + 292.62 >61.9 >57.1
LV-Mil6N 131.95 | 114.44 + 152.14 >80.8 352.64 301.78 + 412.06
LV-S14 106.31 93.02 +121.49 | 294.31 (212.28 +408.04) | 188.90 167.67 + 212.82
LV-G16 >54.4 >70.8 123.11 115.49 + 131.24
CpegHo/Average 121.64 | 104.14 + 142.08 | 334.53 | 275.40 + 406.55 | 158.57 136.60 + 189.09

Nerenpa: LDso- NneTanHa fosa, ,
Legend: LDsg- lethal doses, mm; ClI- confidence interval

CroiHocTuTe Ha LDs, 3a TecTBaHUTe
Bugose OT pog Sorghum BapupaTl B
rpaHmymte ot 103.30 go 366.80 ml 3a
xepéuvumng Yunr-f, ot 195,43 go 352,64 mi
npu Fapgonpum Tnoc Fong 500 CK wn
OTHOCUTENHO HaW-BUcoka oT 236.79 a0
334.53 ml 3a CtomMn akBa M MOXe YCNOBHO
jJa 6bpar  rpynupaHu B cnegHute
Bb3xo4suw, pea: Ctomn akBa — [apgonpum
Mntoc Nong 500 CK — YuHr-Tl.

Pa3nukute B cToHOCTUTE Ha LDsq

Ha Xxepbuumgute Morat pga oO6baAbT
OOSICHEHN C FEHEeTUYHW Pas3/IMunst Mexay
TecTBaHWTe  TEHOTMMOBE  OT  poA

Sorghum, Tbii KaTo CpaBHEHUATA MEXay
TSIX Ca HanpaBeHW Npu eiHaKBY YC/I0BUSI.

N3BOAN

Yuur-N (212.5 g/l gumeteHamung-n n
250 g/l neHgumeTanvH) n Mapgonpum Mntoc
Fong 500 CK (312.5 g/l S-meTonaxnop +

mm; Cl - goBepuTeneH HTepsas

The LDsq values for tested species
of the genus Sorghum varied from 103.30
to 366.80 ml for herbicide Wing-P, from
195.43 to 352.64 ml for Gardoprim Plus
Gold 500 SC and the relatively highest
from 236.79 to 334.53 ml for Stomp Aqua
could be conventionally grouped in the
following ascending order: Stomp Aqua -
Gardoprim Plus Gold 500 SC - Wing-P.

Differences in the LDsy values of
herbicides can be explained by genetic
differences between the tested genotypes
of the genus Sorghum, as comparisons
are made under the same conditions.

CONCLUSIONS

Wing-P (212.5 g/l dimethenamid-p
and 250 g/l pendimethalin) and Gardoprim
Plus Gold 500 SC (312.5 g/l S-metolaclor
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187.5 g/l TepbytunasunH) okas3BaT CWEH
nHxnoéupaw, edekt (IR ot 10.5 go 100%)
BbpPXy KbJ/IHAEMOCTTA Ha CemMeHaTa npu
BCUYKM TecTBaHW BuAoBe OT pof Sorghum.
Ctomn akBa (455 g/l neHgumeTanuH) npwm
BCUYKM  MPUIOKEHN  KOHUEHTpauuMn He
oKasBa craructuyecks pokasaH (P=0.05)
NHXMBMpaLy, edhekT BbpXy Kb/IHAEMOCTTA Ha
cemeHata npu reHotunoseTe Kazitachi,
M300/43, GL15A, Mi16N n G16.

MpunaraHeTo B Pas/IMYHN KOHLEH-
Tpauuun Ha YuHr-N (212.5 g/l gumeteHamna-
n un 250 g/l neHgumetanuH), CTomn aksa
(455 g/l neHgnvmeTanvH) u T[apgonpum
Mmoc Tong 500 CK (3125 g/l S-
MeTonaxsop + 187.5 g/l TepbyTunasuH)
noAtnckar HapacTBaHeTo Ha KbjHa (IR oT
50.9 pgo 100%) npuv BCUYKM TECTBaHU
Bugose o1 pog  Sorghum  (Sorghum
sudanense (Piper.) Stapf.; Sorghum vulgare
var. technicum [Ko6rn.]), kato pasnvkute ca
ctatuctuyeckm  pgokasaHun  (P=0.05) B
CpaBHEHVEe C KOHTPOJIHWUTE BapuaHTy.

FeHoTMNOBETE MpUHAAIEXALLN KbM
Buga Sorghum vulgare var. technicum
[Kdrn.] ca c oTHocuTenHo no-BMcoka Tose-
paHTHOCT (TI) KbM TecTBaHUTE Xepbuumnan B
CpaBHEHVe C reHOTUNOoBEeTe NpUHaAIexallm
KkbM Buga Sorghum sudanense (Piper.)
Stapf. n morat ga 6baaT M3N0M3BaHN Kato
KOMMNOHEHTU MNpW Cb3JaBaHETO Ha COopToBe
C TO/IEPAHTHOCT KbM Xepbuunau.

+ 187.5 g/l terbutilazin) have an strong
inhibitory effect (IR from 10.5 to 100%) on
seed germination for all tested species of
the genus Sorghum. Stomp Aqua (455 g/l
pendimethalin) at all applied
concentrations had no  statistically
significant (P=0.05) inhibitory effect on
germination of genotypes Kazitachi,
M300/43, GL15A, Mi16N and G16.

The application in different
concentrations of Wing-P (2125 g/l
dimethenamid-p and 250 g/l pendimethalin),
Stomp Aqua (455 g/l pendimethalin) and
Gardoprim Plus Gold 500 SC (312.5 g/l S-
metolaclor + 187.5 g/l terbutilazin)
suppress the growth of seedlings (IR from
50.9 to 100%) in all tested species of the
genus Sorghum (Sorghum sudanense
(Piper.) Stapf.; Sorghum vulgare var.
technicum [K&rn.]), and the differences
were statistically significant (P=0.05)
compared with control treatments.

Genotypes from the genus
Sorghum vulgare var. technicum [Kérn.]
have a relatively higher tolerance (TI) to
the herbicides tested, compared to the
genotypes of the genus Sorghum
sudanense (Piper.) Stapf. that can be
used as components in development of
varieties with tolerance to herbicides.
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