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OTrexaaHe Ha 3bPHEHO-0000BH KYJITYPH B IOJI€ 32
OMOJIOTHYHO 3eMe/ie/Ine

I'aaun 'mnueB*, CBetiiana CrosinoBa, EBrenus 7Kexkoa, Uiinana iBanoBa
WucTutyT 1o 3emenenue u cemesnanue ,,00pa3ios undumk’ - Pyce
*E-mail: ggynchev1975@abv.bg

Pesrome

[Ipe3 nepuona 2011-2013 r. B onutHOTO mosne Ha U3C ,,00pa3noB undauk” — Pyce e u3BeneH NoICKH OMUT
C CKOJIOTMYHO 00OCHOBAHO CEMTOOOOPBIIICHNUE, BKIIFOUBAIIO PEIyBaHE Ha JBE 3bPHEHO-0000BH (1oJicku (hacyi,
(ypaxkeH rpax) ¢ JBe 3bPHCHO-KHUTHHU KYJITYpH (IIIICHNUIIA, TUBOBAPEH €YEMUK) Ha TIONI cliesl KouBepcwusl. Llen-
Ta Ha M3CJEIBAHETO € Ja ce HaOo[aBa U onuile OHOJIOTMYHOTO PEryIMpaHe Ha IUIEBEJINTE, O0JIECTUTE U He-
HOPUATEINTE B [IOCEBH OT 3bPHEHO-0000BU KYJITYPH, OTIJICKIAHH B YCIOBHUATA Ha OMOJIOrMYHA CUCTEMA Ha 3€-
menenue. ONMUTHT € 3aJI0%KeH 110 OCMOpHaTa cxema Ha JKopx Bun B 3 nmoBropenus, pasmnoioxeHu no Promkep, ¢
roJieMHHa Ha peKoJTHaTa mapuena 52,5 m?. Ha oTrnexaaHute KyJITypH HE ca MpHjaraHu MeCTUIUIN, CHHTEe-
TUYHH TOPOBE U MOJOOPHUTEIH Ha M0YBATa, 3a0paHEHHU 32 OHOJIOTHYHO TIPOU3BOJICTBO.

B GuonornyHOTO MOJIE BUIOBOTO pa3HO0Opa3ue Ha TIICBEIIUTE CE BIHSIC OT KJIMMATHYHHUTE YCIIOBUS, TOYBE-
HUTe 00pabOTKHU U 3aceTUTE KyATypH. Pasnuuus B 3amseBensiBaHETO HAa KYJITYPUTE UMa CaMO [0 OTHOILCHHE
Ha KOJMYECTBOTO IJIEBEIH HA M?, KOETO € B MPsKa BPb3Ka C HIKOM OHOJIOTMYHU OCOOCHOCTH Ha KYJITYpPHHUTE
pacrenus. Hanmagenuero ot 6osecty B cenTO00OPAILECHUETO € B 3aBUCUMOCT OT a0MOTHYHHUTE U OMOTHYHUTE
(akTopu Ha cpenara. [Ipe3 nepuosa Ha U3NUTBAHE HE Ca YCTAHOBEHU HEMPHITEIH B ITBTHOCT IPEBHILABAILA
mpara Ha MKOHOMHUYECKa BpeJHOCT. B ycioBusiTa Ha OMOJIOTHYHA CUCTEMa Ha 3eMeJieNIie PEryianusiTa ce 0Ch-
HIECTBSIBA OT eHTOMO(Aaru, KOWTO HaMHUpaT OJIArONPUsITHA Cpe/ia 3a Pa3BUTHE — HAIMYKE Ha TpopHrueH (hakTop
Y JIUIICA Ha XUMUYECKU TPETUPAHUSL.

KuarouoBu nymu: nosicku dacy, pypaxeH rpax, OnoJOruaHO 3eMezesne, MOHUTOPHHT, KapTHpPaHe,
OoJecTH, TUIEBENN, HEIPUSTEN

Growing of legumes in organic farming field
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Abstract

A field experiment was conducted at the experimental field of IASS “Obraztsov chiflik” — Rousse, with
ecologically grounded crop rotation, including the cultivation of two legumes (field beans, forage peas) and two
cereals (wheat, malting barley) on an area after conversion. The objective of the study was to observe and describe
the biological control of weeds, diseases and insects in crops of legumes, grown under conditions of organic
farming. Pesticides were not applied on the crops, also and synthetic fertilizers and improvers of soil, prohibited
for the organic production. In the organic field, the diversity of weed species was influenced by climatic conditions,
soil tillage and crops sown. There were differences in weed infestation of crops only in terms of quantity of weeds
per m?, which was in direct connection with certain biological characteristics of the crop. Disease attacks in
the crop rotation depended on the biotic and abiotic factors of the environment. During the period 2011-2013 in
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ecologically grounded crop rotation including altering of legumes with cereals under conditions of the biological
system of agriculture, the pest density was below the Economic Injury Level.

Key words: field beans, forage peas, organic farming, monitoring, mapping, weeds, pests, diseases

EnHa OT OCHOBHUTE MPAKTUKH, M3MOJI3BAHH B
OWOJIOTUYHOTO 3EMEJICNINE 3a TMOAIBbPIKAHE M TI0-
NOOpsiBaHE 37paBETO HA TMOYBATA € MPUIIATAHETO
Ha pa3HOOOpa3HU CcenTOO0OOpANICHUS C Pa3InYHU
npemmectBeHUIH ([Tosusax u Pomanosckuit, 2009;
Hukomosa, 2012; Baldwin, 2006). Cent6000pa-
HIEHUATa UMaT MHOTO QyHKUMU. Haii-BaxHUTE ca
MO/ IbPKaHe Ha TIOUYBEHOTO IUIOAOPOANE U TIOAIO-
MaraHe KOHTPOJIa Ha IJICBEJIUTE, HEMIPHUITEIUTE U
oonecrute. [Ipr OMOTOrUIHO TPOU3BOJICTBO HA TOJI-
CKHU KYJITYpU ceuTO000paIleHHETo € KIIF0UOB (pak-
TOp B CHM)KaBaHE HMBOTO Ha 3aIlJICBEIISIBAHE B I10-
cesa (Litterick et al., 2002; Rasmussen et al., 2006;
Atanasova and Koteva, 2009). To ocurypsiBa mo-mno-
Opo M3MOI3BaHE HA IOYBEHATA BJlara, B 3HAUNTEITHA
CTEIeH MPEeIOTBPaTsIBa OTPULIATEITHOTO BB3/CHCT-
BUC Ha 3aCyIIABAaHETO M JIaBa MOJIOKHUTEICH e(eKT
BBpPXY HPOAYKTHBHOCTTA Ha Kynrypute ([lxyma-
nuesa, 1980; Bacunes, 1986; 3apkos, 2000).

Ot nposioBOIICTBEHUTE OOOOBU KYIITYPH, OTITIEXK-
JTAHU Y HAC, MOJICKUAT (acyn U QypaxHUAT Tpax ca
Hal-NIperoYnTaHaTa XpaHa 3a KOHCyMallys opaan
BHCOKUTE MM XPAaHUTEITHH U BKYCOBHU KadecTBa. bern-
TBKBT UM TI0 XPaHUTEIHA CTOHHOCT ce IOOIMKaBa
JI0 TO3M Ha MECOTO, pubara U JIPyrd KUBOTUHCKU
nponyktu. Karto 6000Bu KynTypu (pacyinrsr U rpaxsT
UMaT ¥ Ba)KHO arpOTEXHUYECKO 3HAYCHHE, ThU KaTo
o0oraTsiBaT ouBara ¢ a30T U MoABKMkKeH docdop u ca
OTJIMYCH TIPE/IICCTBEHUK HA BCUYKH 3bPHEHO-KHT-
Hu KyntypH (Koiinos, 1973; Koitnos, 1979).

TexHnonorunute 3a OUOJIOTMYHO MPOMU3BOICTBO
Ha 0OOOBUTE KYIATYpH HaMHUpPAT BCE IO-TOJISIMO
MPUIIOKEHNE B MHOTO CTPaHH, KaToO U3CJIEIBaHU -
Ta Ca HACOYEHH KbM NOBHINABAaHE HA T0OOMBA H TO-
noOpsiBaHe KauecTBOTO Ha mponykiusata (Coppola
et al., 2008; Wang et al., 2009). Cnopen Karov et
al. (1999) 3ppHEen0-6060BUTE KyITYpH ca 6a3zaTa Ha
OMOJIOTUIHUTE CUCTEMH.

IlenTa Ha HACTOSIIOTO M3CJEBAHE € J]a Ce Ha-
OmromaBa M onuie OMOJIOTHMYHOTO peryjupaHe Ha
TUIEBENINTE, OOJIECTUTE U HETIPUATEIUTE B ITOCEBU
OT 3bPHEHO-0000BH KYJITYPH, OTIJICKIAHU B yCIIO-
BUsITA Ha OMOJIOTUYHO 3eMEJIeIIHE.

One of the main practices used in organic farm-
ing to maintain and improve soil health is imple-
menting diverse crop rotations with different pre-
decessors (Poznyak and Romanovskii, 2009;
Nikolova, 2012; Baldwin, 2014). Crop rotations
have many functions. The most important are:
maintaining soil fertility and help the control of
weeds, insects and diseases. In organic production
of field crops, the crop rotation is a key factor in
lowering the level of weed infestation in the stand
(Litterick et al., 2002; Rasmussen et al., 2006; Ata-
nasova and Koteva, 2009). It provides better use of
soil moisture and largely prevents the negative ef-
fects of drought and gives a positive effect on the
productivity of crops (Dzhumalieva, 1980; Vasi-
lev, 1986; Zarkov, 2006).

Field beans and forage peas are the preferable
foods for consumption among the food legumes,
grown in Bulgaria, because of their high nutritio-
nal and taste qualities. Their protein in nutritional
value is close to that of meat, fish and other animal
products. As legumes, beans and peas have also
important agrotechnical importance, because they
enrich the soil with nitrogen and mobile phospho-
rus, and are an excellent predecessor of all cereals
(Koinov, 1973; Koinov, 1979).

The technologies of organic production of le-
gumes are increasingly used in many countries,
as the studies are directed to yield increase and
improving product quality (Coppola et al., 2008;
Wang et al., 2009). The organic production of le-
gumes is significant for the healthy diet, as they
are indispensable source of plant protein. Accord-
ing to some authors (Karov et al., 1999) legumes
are the basis for the biological systems of agricul-
ture.

The objective of the study was to observe and
describe the biological control of weeds, diseas-
es and insects in stands of legumes, grown under
conditions of organic farming.
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MATEPHUAJ U METOIHA

Ot 2005 ronuna MHCTUTYT 1O 3eMe/eNne U ce-
Me3HaHue ,,00pa3noB unduk”— Pyce 3amnousa 1e-
JIeHacOYeHa U3CIIeI0BaTeNICKa ISHHOCT 1Mo pa3pado-
TBaHE Ha TEXHOJOI'MH 32 OMOJIOTUYHO OTIJICKIaHE
Ha 3bPHEHO-KHUTHU H 3bPHEHO-0000BU KYJITYpH Ha
IOl ciiefl KoHBepeus. KaTo moarorsuTeneH Moxe
na ce onpenenu nepuoast a0 2008 r., mpe3 KoiTo
ca HalpaBeHU TPEIBAPUTEITHH MIPOYUBAHUS BBPXY
MPOAYKTUBHOCTTA HAa OTJCIHUA 3bpHEHU U 0000BU
KyJnTypu 0e3 U3N0JI3BaHe Ha MHHEPAJIHU TOPOBE U
XUMHUYHH TPErnaparTy 3a pacTUTEIHA 3aIIUTa.

[IepBHUAT eTan BKJIIOYBA NMOXOOP HA TOIXOSIII
3eMEJIENICKU YYaCThK M IOATOTOBKATa MY 3a Ch3/a-
BaHE Ha OMUTHO I0Jie 32 OMOJIOTUYHO 3eMeJeNHe,
chOOpa3eHo ¢ u3nckBanusATa Ha Hapeooa Ne 1 om
7 pespyapu 2013 na M3X 3a npunacane na npagu-
ama 3a 6UON02UYHO NPOU3BOOCMBO HA PACMEHUS,
HCUBOMHU U AKEAKYIMYPU, DACMUMETHU, HCUBO-
MUHCKU NPOOYKMU, NPOOYKMU OM aKEAKYIMYPU U
Xpanu, mAXHOMO emuKemupane u KOHMpoia 8vp-
Xy npouzeoocmeomo u emuxemupanemo, O6H. /1B,
0p.16 ot 19 desp. 2013 1.

VYyacThKbT, JOKaIU3UpaH 3a Ta3u Liell, ce Ha-
MUpa Ha TepUTOpUsATa Ha MHCTUTYTA ¢ TUI0II OT 5
da. TTouyBeHHST THII, HA KOWTO € 3aJI0)KEH OIUTHT,
€ CHJIHO M3ITy’KEH YEpHO3eM U Ce XapaKTepusupa
¢ 6eqHO XyMYCHO chabpikaHue - 1,65%, ciaba 3a-
naceHocT ¢ muHepalieH a3oT (N - 10,75 mg/1000 g
nousa), noaswken gocdop (PO, - 6,31 mg/1000 g
noysa ) u 1o6pa 3anacenoct ¢ kanmii (K, O - 22,50
mg/1000 g nousa) B ciiosg 0—40 cm. [TouBenara pe-
akmus e cpenHo kucena (pH B KCL — 5,01%), a me-
XaHUYHUSAT ChCTAaB HA MOYBATA € TEXKKO MECHUIH-
BO-TJIUHECT.

IIpe3 2011 — 2013 romuHa € W3BENEH MOJICKH
OMUT C E€KOJOTMYHO 00OCHOBAHO CEHMTOOOOpBIIE-
HUE, BKJIIOYBAIIO OTIJIKIAHETO HA JBE JKUTHU
(mmenuna copt Benka 1 1 nuBoBapeH e4eMUK COPT
00630p) 1 1Be 6000BH KYITYpH (IPOJETEH PypaskeH
rpax Pyce 1 u mosncku dacyn O6pasznos undiauk 12)
Ha TJI0II ciiesi KoHBepcHs. OMUTHT € 3aJI0KEeH T10
ocmopHara cxema Ha JKopx Bun B 3 moBTopeHus,
pasnonokenu 1o ProMkep, ¢ ToleMHHA Ha PEKOIT-
Hara napuena 52,5 m?. Cenrbara u BCHUKHU arpore-
XHUYECKU MEPOIPUSITHS Ca U3BBPILCHH CHIIIACHO
pueTaTta TEXHOJOrHs 3a OMOJIOrMYHO 3eMejienue
MIpH CMa3BaHe Ha arpoTEXHUYECKHUTE cpokoBe. Ha
OTIVISKTAHUTE B OMKUTA KYJITYPH HE ca IpUIaraHu
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MATERIAL AND METHODS

Since 2005 the Institute of Agriculture and Seed
Science “Obraztsov chiflik” — Rousse has began re-
search activities, focused on developing of organic
growing technologies of cereals and legumes on an
area after conversion. The period till 2008 could be
determined as preparatory, during which prelimi-
nary studies were made on the productivity of in-
dividual cereals and legumes without use of fertil-
izers and pesticides for plant protection.

The first stage involves the selection of a suitable
area and preparing it to create an experimental field
for organic farming, consistent with the require-
ments of Regulation Ne 1 of February 7, 2013 of
MAF for applying the rules of organic production
of plants, animals and aquaculture, plant, animal
products, aquaculture products and foods, their la-
beling and control over the production and label-
ing, Prom. SG, No. 16 from 19" February 2013.

An area of 5 da located on the territory of the
Institute was chosen for that purpose. The soil
type, on which the experiment was started, was
strongly leached chernozem and was characterized
with poor humus content — 1.65%, poorly stocked
with mineral N (10,75 mg/1000 g soil) and mobile
PO, (6,31 mg/1000 g soil) and well stocked with
K,0 (22,50 mg/1000 g soil) in the layer 0-40 cm.
The soil reaction was medium acidic (pH as KCL -
5,01%). The mechanical soil structure was heavy
sandy-clay.

In 2011 - 2013 a field experiment was conduct-
ed with environmentally justified crop rotation in-
cluding growing of two cereal crops (wheat vari-
ety Venka 1 and malting barley variety Obzor) and
two legumes (spring forage peas Ruse 1 and field
beans Obraztsov chiflik 12) on an area after con-
version. The experiment started after the eightfold
scheme of Georges Ville in 3 replications, situated
after Ryumker, the size of the harvesting plot being
52,5 m?. Sowing and all the agrotechnical practices
were carried out according to the technology, adop-
ted for organic farming, adheracing to the agro-
technical shedules. Pesticides, synthetic fertilizers
and soil improvers, prohibited for the organic pro-
duction, were not applied.

In the test areas, species composition and den-
sity of the weed were recorded. Weeds are defined
by sight method (number of weeds per m? by bio-
logical groups and species diversity), and the lev-



NECTULUN, TOPOBE U MONOOPUTENIN HAa MOYBATA,
3a0paHeHu 3a OMOJOrMYHO TPOU3BOJICTBO.

B omnutHHMTE momM ca OTYETEHH BUIOBHUST
ChCTaB M IUIBTHOCTTA Ha IuieBenuTe. IlneBemute
ca ompesesieHu 1Mo OKOMEpHHs MeTo (Opoii TieBe-
7 Ha M’ 110 OMOJIOTUYHU TPYIH U BUIOBO Pa3HO-
o0pasue), KaTo ca perucTpUpaHd BCUYKH BHJIOBE,
CpEIIaH!u B IUIONIUTE, A IUTBTHOCTTA Ha TJICBEIINTE
€ OTpesieNieHa TI0 KOIMYEeCTBEHO-TETIIOBHUS METO/I.

MOHUTOPUHT'BT Ha eHTOMO(ayHaTa € OCBIIECT-
BSIBaH OT HA4aJOTO Ha MECEL arpul A0 NprHOrpaHe-
TO Ha KynTypuTe. M31013BaH € KIIacCu4ecKUsT METO
Ha KOCEHE ChC CTaHAapTEH EHTOMOJIOTHYEH cak. Bu-
JIOBUSIT ChCTaB M KOJIMYECTBOTO Ha eHTOMO(ayHaTa
€ OTYUTAHO MPH IPOOH OT 25 OTKOCA C EHTOMOJIOTH-
yeH cak = 5 m? (TTonoB u 1ip., 1968). [IpoGute ca B3e-
MaHU B JIBE MOBTOPEHUS MO BEAHBXK CEIMUYHO TIPU
SICHO W THUXO BpeMme. Pesynrarute ca oOpaboreHu no
kyntypu. Knacudukanusara Ha BUIOBETE € HallpaBe-
Ha 1o boitues (1975), ciopen koATO JOMUHAHTHUTE
BUJIOBE ca ¢ Hall 15% ydacTtue, cyOnOMUHAHTHUTE —
ot 5 1o 15%, Bropocrenennute — ot 1 10 5%.

[Ipe3 BereranmsTa Ha OTTVICKAAHUTE KYJITYPH
¢ HampaBeHa M (PUTOMATONOTMYHA OIEHKA 3a YC-
TOWYUBOCT KbM MKOHOMHYECKH BaXKHHU OOJIECTH IO
9-crenennara ckaia Ha CIAT (Schoonhoven and
Pastor-Corrales, 1987).

PE3VJITATU U OBCBHXKXJIAHE

NuctutyTst € pasnonoxern B CeBepHUs KJinma-
THUYEH paiioH Ha JlyHaBckara paBHHMHA. Ta3u KJiu-
MaTH4yHa 00JacT e ¢ 100pe n3pa3eHr KOHTHHEHTAI-
HU YEPTH, CbC CPEIHU FOAUIIHM Banexxu oT 500 1o
600 mm. B cpaBHeHuE ¢ OCTaHAJIUTE HETIJIAHMHCKU
palioHM Ha cTpaHara, 3MMaTa B TO3U PalioH € Hali-
CTyZI€Ha, a JIATOTO € Hall-roperio, IpojeTTa € Kpar-
Ka U XJIaJIHa, @ €CeHTAa - NPOABJLKUTENHA U TOILIA.

[TomydaBaHeTo Ha BUCOKU M yCTOMYHUBH JOOUBH
OT 3€MEICJICKUTE KYIATYPH € B TSACHA 3aBUCHMOCT
KaKTO OT IIPOBEECHUTE arpOTEXHUYECKH MEPOIPH-
ATHS, TAKA U OT KOHKPETHUTE METEOPOJIOTUYHU yC-
JIOBUS Ha OT/EITHUTE FOANHHU.

Meteoposorndau paxkTopu

W npe3 Tpute ronvHu Ha IPOyUBaHE HE CE Ha-
OmroaBaT CHIIECTBEHU OTKJIOHEHUS OT CTOMHO-
CTUTE Ha CpEIHOJCHOHOIIHATA TEeMIepaTypa B
CpaBHEHME C M3MCKBAHUATA HA KYITYPHTE M MHO-
roroauitHus nepuop (durypa 1).

el of weed infestation — by the quantity-weighting
method.

From the beginning of April to harvesting of
crops, a monitoring of entomofauna was carried
out. A conventional cutting method was used with
a standard entomological sack. The species compo-
sition and quantity of entomofauna was recorded
in samples of 25 slopes = 5 m? (Popov et al., 1968).
The samples were taken in duplicate once a week
in clear and calm weather. The results were pro-
cessed for the crops. The classification of species
was made after Boichev (1975), according which
the dominant species showed over 15% participa-
tion, subdominant — from 5 to 15%, the secondary —
from 1 to 5%.

During the vegetation of crops phytopathologi-
cal evaluation for resistance to diseases of economic
importance was made according to grading scales
of CIAT.

RESULTS AND DISCUSSION

The Institute is situated in the Northern climatic
region of the Danubian plain. This climatic region is
with well pronounced continental features, average
annual precipitation - from 500 to 600 mm. Com-
pared with the other lowland areas of Bulgaria, the
winter in this area is the coldest and the summer -
the hottest, the spring is short and cool, and the au-
tumn is long and warm.

The high and sustainable yield obtained of agri-
cultural crops is highly dependent on agricultural
practices conducted and meteorological conditions
of the year.

Climatic conditions

During the three years of the study, significant
deviations from the values of the daily average
temperature were not observed, compared with
the crop requirements of the multiannual period
(Figure 1).

Differences were observed in terms of the sums
and distribution of precipitation during the period
of study. The precipitation in 2011 was the near-
est to the multiannual period (255.7 mm). The sum
of precipitations in April and May was 42.4 mm
and 40.3 mm, respectively (with norms - 51.1 mm
and 66.2 mm). That influenced favorably on the
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Fig. 1. Climatic characteristics for 2011 — 2013

Pa3nuuus ce HabmogaBaT o OTHOLIEHHE HA CY-
MaTa 1 pa3npeaeseHUeTO Ha BaJIS)KHUTE MPe3 eKcIie-
PUMEHTAIIHUS TIEPUOJ.

Hali-0si3Kku 10 MHOTOTO/TMIITHUS TICPUO]T Ca Ba-
nexxure npe3 2011 rogunHa (255.7 mm). Cymara Ha
BaJIS)KHUTE MPE3 MECEIIUTE allPHJI U Maid € ChOTBET-
HO 42.4 mm u 40.3 mm, npu Hopma 51.1 mm u 66.2
mm. MecenuTe anpui ¥ Maii ca ¢ Temneparypa Ha
BB3AyXa, ONMU3Ka 10 KIUMaTuyHata Hopma. ToBa
ce oTpasu ONaronpusiTHO BbPXY HOPMAJHOTO MO-
HUKBaHE U PacTexk Ha MoJICKUs dacyi u GpypakHus
rpax, KOeTo Ja/ie¢ Bb3MOKHOCT Ha pacTeHHsTa Jia
CE pa3BUAT MO-0BP30 B HAYAIHMS CH €Tall U CaMH
Jla TIOTUCHAT TJIEBETHATA PACTUTEITHOCT.

JIeTHUAT MEpUO MO OTHOIIECHHE HA BAJICKUTE
U TEeMIIepaTypuTe € OJaromnpHsTeH 3a Pa3BUTHETO
Ha OTTJICKJIAHUTE KYJITYpH (Basexu 215 mm npu
HopMma 196 mm), KOeTo ce OTpa3u MOJOKUTETHO
BBPXY (POPMUPAHETO HA JTOOUBHUTE.

2012 roguHa B METEOPOJIOrMYHO OTHOLIEHUE HE
Oerre OyaronpusiTHa 3a OTIVIEKIAHUTE KYJITYpH.
Mecen mapT e cyx (7.8 mm) u Tombi. Banexure
nipe3 anprt (32.0 mm) ca pasnpeneneHu B 14 1o u
ca 6e3 oco0OeHo cTomaHcko 3HaueHue. Konnuectso-
TO Ha MaJHAINTE Bajexu mpe3 mecen mait (114.6
mm) MpeBUIIaBa JBa IBTH HOpMaTa 3a paiioHa
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normal emerging and growing of field beans and
forage peas. April and May were with air tem-
peratures near the climatic norm. This is benefi-
cial to the normal germination and growth of field
beans and spring forage peas, enabling plants to
grow more rapidly in the initial stage and suppress
weeds themselves.

The summer period regarding the precipitation
and the temperatures was favorable for the devel-
opment of crops (precipitation - 215 mm, norm -
196 mm) which positively affected the formation of
yield.

2012 in meteorological aspect was not favorable
for the crops. March was dry (7.8 mm) and warm.
Precipitation in April (32.0 mm) was distributed
in 14 days and was not of particular economic sig-
nificance. The precipitation in May (114.6 mm) ex-
ceeded twice the norm for the region (66.1 mm).
Most of it occurred during the second half of the
month, at an average daily temperature lower than
the normal. For the early and mid-early spring
crops, the meteorological conditions were favor-
able. There was an exception for the field beans
that emerged in variegated moisture and the stand
was ununiform.



(66.1 mm). OcHOBHaTa YacT OT TsX MajiHaxa Ipe3
BTOpaTa IOJIOBUHA HAa MecCella, IPU CPEIHOTHEBHA
TEeMIIEpaTypa Mo-HUCKa OT HOpMaTa. 3a paHHUTE U
CpPEeIHO PaHHUTE MPOJIETHU KYJITYPH METEOPOJIO-
THYHHUTE YCIIOBUS ca O6maronpustHy. M3kimoueHne
MIpaBH MOJICKUST (pacyll, KOWTO MOHUKHA TIPU II1a-
peHa BJIara u ce MoJy4d HeM3paBHEH IOCEB.

Hait-ronemun xonmyecTBa BaJle’KH MO BpEME Ha
BEreTalusaTa Ha U3MUTBAHUTE KYJITYPH ca OTYETE-
Hu nipe3 2013 roguua (451 mm), KouTO NMpeBUIIABAT
¢ 151.1 mm HOpMmara — 299.9 mm cpenHo 3a MHOTO-
TOAMILIHUS IEPUOL.

Karo oueHsiBaMe KOMIUIEKCHOTO Bb3ACHCTBHE
Ha METEOPOJOTHYHHUTE (PAKTOPHU - KOJTUYECTBO Ba-
JISKU U CPETHOJACHOHOIIHU TEMIepaTypy Ha Bb3-
JlyXa T0 OTHOIIEHWE Ha OWOJIOTMYHHUTE W3HCKBA-
HUS Ha KyJITYpUTE, NPOyYBAHUTE T'OAMHM MOraT
Jla ce xapakrtepusupar kakto crneasa: 2011 u 2013
rogunu — onaronpustHy; 2012 roguHa — ¢ mo-He-
OJaronpusiTHU yCIOBUSL.

Iaesean

[Tnomra, Ha KOATO € W3BENEH OMUTHT, € C ec-
TecTBeH ()OH Ha 3arieBeNsiBaHE C TpeobiaaaBa-
mo yJactue Ha: edeMepu — 3Be3auiia (BpabuoBU
upeBna) (Stellaria media L.), oBuapcka TOpOWY-
ka (Capsella bursa-pastoris L.), TOICKO BeIHK-
nende (Veronica agrestis L., yepBena (0OMKHO-
BUHA) MBbpTBa Kompua (Lamium purpureum L.);
PAaHHU TPOJIETHH TUJIEBEJIU — JIETEH TOPHUIIBET
(cmutu xoca) (Adonis aestivalis L.); KbCHH TIPO-
JIETHM TUIeBeJIM — OOWKHOBeH mup (Amaranthus
retroflexus L.), 6sma kyda nmobona (Chenopodium
album L.), 3enena xompsBa (Setaria viridis L.), ko-
kome mpoco (Echinochloa crus-galli L.), xpbBHO
npoco (Digitaria sanguinale L.), uepHO Kyue Ipo3-
ne (Solanum nigrum L.); 3MMHO-NIPOJIETHHU ILJIe-
BeJin — JieueOHa naiika (Matricaria chamomilla
L.). Ot MHOTOTOAUIITHUTE TIJICBEIN MPeo0IiaiaBat
NPEACTAaBUTEIIUTE HAa KOPEHOBOW3IbHKOBHUTE:
nosicka ioBetuta (Convolvulus arvensis L.), nana-
muna (Cirsium arvense L.) 1 kopeHHMIIHUTE - Oa-
nyp (Sorghum halepense L.).

Peanusupanero Ha OMOIIOTUYHUS TIOTEHIIUA HA
M3MUTBAaHUTE 3bPHEHO-0000BU KYJITYPH U3UCKBA B
MaKCHMaJlHa CTETIeH J[a Ce eIMMUHUPA OTPHUIIATEN-
HOTO BB3/ICHCTBHE HA TUICBEIIUTE, KOUTO CHITHO pe-
JAyLIHpAT PEnpONyKTUBHUTE MPOSIBU HA KYJITYPUTE
Y MPUYMHSBAT 3aTPYJHEHUS Ha TIpUOUpaIara Tex-
HUKa, KOETO BOJH JI0 TOJIEMH 3aryOu Ha 3bPHO.

The highest precipitation during the vegetation
of crops was reported in 2013 - 451 mm, exceeding
with 151.1 mm the norm of 299.9 mm average for
the multiannual period.

Evaluating the complex influence of meteorolog-
ical factors - precipitation and average daily air tem-
peratures, in regard to the biological requirements
of crops, the years of study could be characterized
as: favorable - 2011 and 2013, with more unfavor-
able conditions - 2012.

Weeds

The area, where the tests were conducted, was
with a natural background of weed infestation with
prevailing participation of: ephemera - chickweed
(Stellaria media L.), shepherd’s purse (Capsella
bursa-pastoris L.), common speedwell (Veronica
agrestis L.), red dead nettle (Lamium purpureum
L.); early spring weeds - pheasant’s eye (Adonis
aestivalis L.); late spring weeds - pigweed (4m-
aranthus retroflexus L.), white goosefoot (Che-
nopodium album L.), green bristlegrass (Setaria
viridis L.), barnyard grass (Echinochloa crusgalli
L.), blood millet (Digitaria sanguinale L.), black
nightshade (Solanum nigrum L.); winter-spring
weeds - chamomile (Matricaria chamomilla L.).
In perennial weeds the representatives of soboles
dominated: corn bindweed (Convolvulus arvensis
L.), Canada thistle (Cirsium arvense L.), rhizomes
- Johnson grass (Sorghum halepense L.).

The realization of the biological potential of
studied grain legumes required the negative effects
of weeds to be eliminated, because they strongly
reduce the reproductive crop manifestations and
cause difficulties to the harvesting machines, lead-
ing to high grain losses.

In field beans, the wide inter-rows created fa-
vorable conditions for the emergence and devel-
opment of a large number of weeds as the main
species in the weed associations were: green bris-
tlegrass (Setaria viridis L.), barnyard grass (Echi-
nochloa crus-galli L.), blood millet (Digitaria san-
guinale L.), white goosefoot (Chenopodium album
L.), pigweed (Amaranthus retroflexus L.), chamo-
mile (Matricaria chamomilla L.), broad cocklebur
(Agrimonia eupatoria L.). In later phases of devel-
opment of field beans a secondary weed infestation
was observed with soboles: corn bindweed (Con-
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[lpu nonckus gpacyn mmpoxuTe MEKIypenus
Ch3/a70Xa OJIATONPUSATHU YCIOBHS 3a IIOHUK-
BAaHETO M PA3BUTHETO HAa TOJsM Opoil TIEBeNH,
KaTo TJIABHUTE BUJOBE B IJIEBEJHHTE AacCOIHA-
U Osixa: 3erneHa kompsia (Setaria viridis L.),
Kokote npoco (Echinochloa crus-galli L.), kpbB-
HO mipoco (Digitaria sanguinale L.), Osina Kyda
nobomxa (Chenopodium album L., oOMKHOBEH
mup (Amaranthus retroflexus L.), nedeOHa naii-
ka (Matricaria chamomilla L.), ceuauna (OyTpak)
(Agrimonia eupatoria L.). B no-kbcHute aszu Ha
pa3BuTHE Ha TMoOJCKUs (acyn ce HaOmrOgaBa BTO-
PHYHO 3aIlICBEIIIBaHE C KOPEHOBOU3TbHKOBH BU-
nose - noisicka nmosetuna (Convolvulus arvensis L.)
u nanamunaa (Cirsium arvense L.), a OT KOpeHMII-
HUTe — ¢ Oanyp (Sorghum halepense L.).

I'paxvm ce xapaktepusupa ¢ 0aBeH TeMIl Ha
pacTex M pa3BUTHE CIIe]l TOHUKBAHETO, TIOPAIH KO-
€TO € CHJTHO YSI3BUM Ha KOHKYPEHTHOTO BB3JICUCT-
BUE Ha IUIeBeNHTEe. B moceBuTe ce pa3Buxa rias-
HO: e(peMepH - uepBEHA MBPTBA Konpusa (Lamium
purpureum L.), paAaHHU NPOJIETHH TIJIeBeJH (JIETECH
roputBeT (cnuTu Koca) (Adonis aestivalis L.) n no-
OrPaHUYCHO KBCHH MPOJIETHU IUIeBeJH - Osiia
Kyua siobona (Chenopodium album L.), 0OMKHOBEH
mup (Amaranthus retroflexus L.), 3eneHa xouips-
Ba (Setaria viridis L.), koxorie ipoco (Echinochloa
crus-galliL.). OT MHOTOrOIMIIIHMTE BUAOBE C HAli-
HIMPOKO Pa3MpPOCTPAHEHUE M C HAW-TOJsIMA TLIBT-
HoOCT Osixa nosicka nosetuta (Convolvulus arvensis
L.) n nanamuna (Cirsium arvense L.).

[pe3 romuHUTE HA MPOYYBAHE B 3aBUCHMOCT OT
KJIMMaTUYHUTE YCJIOBHSI, KYJITypata W TPEIIIecT-
BEHHUKA, MPeo0naaBaT pa3luyHu BHUIOBE IUICBEIIN
B pasiM4HA IUTBTHOCT. [IbpBaTa roguHa OT HM3CIen-
BAHETO C€ XapaKTepH3upa ¢ Haii-HUCKA TUTBTHOCT Ha
TUICBEITHUTE ACOIMALINH CIIE]] IPEIICCTBEHUIIH TTIIe-
Huna copt Benka 1 3a monckust gacyn U muBoBapeH
edeMuK copT O030p 3a QypakHUs Tpax, KaTo Ipe-
obnanasart: cBuHuIa (OyTpak) (Agrimonia eupatoria
L) mo 19 Op./m? npu mosckust ¢acyn u Osia Kyda
nobona (Chenopodium album L) no 20 Op./m* mpu
¢dypaxnust rpax. [Ipe3 Bropara roguHa OT M3Ciel-
BaHETO B ONMHUTHHUTE TUIOIIM OEIlle OTYeTeHAa TO-BH-
COKa TUTBTHOCT Ha IUICBEIUTE, Karo MpeodiiajaBar:
neyeOHa Javika (Matricaria chamomilla L.), Osna
ky4da soooma (Chenopodium album L.), 0OMKHOBEH
p (Amaranthus retroflexus L.) n cBunuta (OyTpax)
(Agrimonia eupatoria L). Ilpe3 Tperara romuHa ot
M3CJIE/IBAHETO HUBOTO HA 3aILICBEIISIBAHE U BUJIOBETE
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volvulus arvensis L.) and Canada thistle (Cirsium
arvense L.); rhizomes - Johnson grass (Sorghum
halepense L.).

Peas was characterized with slow growth and
development after emergence, making it highly
atackable to the competitive effects of weeds. In
the first days after emergence it developed slow-
ly and was easily overgrown by weeds. In peas
the main species in the weed associations were:
ephemera - red dead nettle (Lamium purpureum
L.); early spring weeds - pheasant’s eye (Adon-
is aestivalis L.) and limited late spring weeds
- white goosefoot (Chenopodium album L.), pig-
weed (Amaranthus retroflexus L.), green bris-
tlegrass (Setaria viridis L.), barnyard grass (Echi-
nochloa crus-galli L.). In perennial weeds the
representatives of soboles dominated as with the
widest distribution and highest density were corn
bindweed (Convolvulus arvensis L.) and Canada
thistle (Cirsium arvense L.).

During the years of the study, various weed
species dominated in different density, depend-
ing on the climatic conditions, crop and prede-
CesSsor.

The first year of the study (2011) was charac-
terized with the lowest density of weed associa-
tions, after predecessors Venka 1 wheat variety
for field beans and Obzor malting barley variety
for forage peas, as the following weeds were re-
corded: broad cocklebur (Agrimonia eupatoria
L. - to 19 pcs/m? in field beans and pigweed
(Chenopodium album L.) - to 20 pcs/m? in for-
age peas.

During the second year of the study (2012)
in the test areas, a higher density of weeds was
recorded, predominantly - wild chamomile (Ma-
tricaria chamomilla L.), white goosefoot (Che-
nopodium album L.), pigweed (Amaranthus ret-
roflexus L.) and broad cocklebur (Agrimonia eu-
patoria L.).

In the third year of the study (2013), the level
of weed infestation and weed species in stands of
forage peas, as a whole, was lower than in field
beans.

In field beans the weed density, average for
the period, varied from 113 to 132 pcs/m?, and in
forage peas - from 102 to 129 pcs/m?, as weeds
from the group of ephemerals were prevailing
(Table 1).



TUIEBEITN B MOCEBHUTE OT (pyparkeH Tpax Karo Lo €
TMO-HKCKO, OTKOJIKOTO ITPH TIOJICKUS (acyil.

[Tpu nosnckust acy MIBTHOCTTA HA TUICBEIIUTE,
CpenHo 3a repuoaa, Bapupa ot 113 mo 132 6p./m?, a
npu GypaxHust rpax - ot 102 g0 129 6p./m?, karo
npeoliiaaBaiy ca IIeBeJIuTe OT Ipynara Ha ede-
mepute (Tabnuna 1).

In the biological field, the weed density depend-
ed on climatic conditions, soil treatments, predeces-
sor and crops.

Insects
As aresult of the monitoring of the entomofauna,
insects were identified, as belonging to the orders

Ta6auua 1. 3anneBensiBaHe Ha 3bpHEHO-0000BM KynTypH 3a nepuoaa 2011-2013 rox., 6p./m?
Table 1. Weed infestation in legumes during period 2011-2013, psc/m?

Bunose miaesean/ Weeds 2011

Cpenno 3a
nepuoaa
2011-2013/
Average for the
period 2012-2014

2012 2013

Houcku dacya/Field beans

Eonozoouwunu eonocemeoennu/Annual cereal

Setaria viridis (L.) 10 14 13 12
Echinochloa crusgalli (L.) 11 12 15 13
Digitaria sanguinale (L.) 11 11 11 11
Eonozoouwnu osycemeoennu/Annual broad - leaf

Matricaria chamomilla (L.) 15 19 19 18
Amaranthus retroflexus (L.) 10 13 18 14
Chenopodium album (L.) 15 20 21 19
Agrimonia Eupatoria (L.) 19 18 17 18
Mmnozozoouwnu ogycemeoennu/Perennial broad - leaf

Convolvulus arvensis (L.) 6 8 6 7
Cirsium arvense(L.) 9 7 5 7
Sorghum halepense (L.). 7 6 7 7
Benuko/ Total 113 128 132 124

®ypazken rpax/Field pea

Eonozoouwnu eonocemeoennu/Annual cereal

Setaria viridis (L.) 10 12 15 12
Echinochloa crusgalli (L.) 15 15 12 14
Eonozoouwnu ogycemedennu/Annual broad - leaf

Lamium purpureum (L.) 13 19 20 17
Amaranthus retroflexus (L.) 15 16 24 18
Chenopodium album (L.) 20 21 22 21
Polygonum convolvulus (L.) 15 11 19 15
Mnozozoouwmnu ogycemeoennu/Perennial broad - leaf

Convolvulus arvensis (L.) 8 9 8 8
Cirsium arvense (L.) 6 7 9 7
Beunuxo/Total 102 110 129 114
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B OHOJOrHYHOTO MOJIE IUITETHOCTTA Ha IJIEBEIUTE
CC BJIMC OT KIIMMATUYHUTC YCIIOBUSA, TIOUYBCHUTC 00-
p3.6OTKI/I, NpeAIICCTBCHUKA U 3aCETUTE KYJITYPH.

Hacexomu

B pesynrar Ha MOHMTOpHUHTa Ha €HTOMOQay-
HaTa ca YCTAaHOBEHU HACEKOMH, IPHHAJJICKAIIN
kbM paspenute Coleoptera, Diptera, Heteroptera,
Homoptera, Hymenoptera, Lepidoptera, Neuroptera,
Thysanoptera u Orthoptera. JlomuHupaneTo Ha
paspeauTe ce pa3uvaBa pe3 pa3InuyHUTE TOIUHU
Ha u3cnenBaneTo. [Ipu nBeTe KynTypu Hal-MaabK
Opoii HacekoMu € yctaHoBeH mpe3 2012 1. - 159 6p.
npu dacyn u 77 Op. npu rpax. [Ipu rpaxa naii-mHO-
ro Hacekomu ca ycraHoseHu npes 2013 rox. — 217

Coleoptera, Diptera, Heteroptera, Homoptera, Hy-
menoptera, Lepidoptera, Neuroptera, Thysanoptera
and Orthoptera. The domination of the orders dif-
fered over the years of the study. In both crops, the
lowest number of insects was defined in 2012 - 159
pcs in field beans, and 77 pcs in peas. In peas, the
most insects were found in 2013 - 217 pcs, and in
beans - in 2011 - 458 pcs (Tables 2 and 3).

At forage peas in 2011 pea weevil (Bruchus pisi
L.) and beet aphid (Aphis fabae Scop.) dominated.
Subdominant species was green cicada (Cicadella
viridis L.). In 2012 pea aphid (Acyrthosiphon pisi
Kalt) dominated. Subdominant species was alfalfa
weevil (Tychius quinquepunctatus L.). In 2013 pea

Ta6auna 2. Pasnpenenenne Ha HACEKOMUTE 110 Pa3peln U TOIWHHU TPH Gy pakeH rpax
Table 2. Spreading of insects by order and year in forage peas

Pa3pen Bpoii/Number

Order 2011 2012 2013
Coleoptera 30 20 131
Diptera 22 - -
Hymenoptera 12 - 10
Homoptera 72 52 40
Lepidoptera 2 - -
Heteroptera - 5 36
06 opoii Hacekomu/Total number of insects 138 77 217

Tadauna 3. PaznpesencHue Ha HACEKOMUTE TI0 Pa3peId U TOAMHHY MPH MOJCKHU (hacy
Table 3. Spreading of insects by order and year in field beans

Pa3pen Bpoii/Number

Order 2011 2012 2013
Coleoptera 240 58 93
Diptera 30 - 11
Heteroptera 6 3 36
Homoptera 156 89 92
Orthoptera 26 2 1
Hymenoptera - 1 15
Lepidoptera - 1 2
Thysanoptera - 5 -
Neuroptera - - 3
O0m 0poii Hacexkomu/ Total number of insects 458 159 253
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oOp., a mpu dacyna npe3 2011 rox. — 458 6p. (Tadmau-
1 2 u 3).

Ilpu gypasrcuus zpax npe3 2011 r. fomuHUpaT
I'PaxoBUAT 3bpHOSA (Bruchus pisi L.) m depHara
000oBa nucTHa BbIIKA (Aphis fabae Scop.), a cy0-
JIOMUHAHTEH BUJ ¢ 3eneHara ukana (Cicadella
viridis L.). IIpe3 2012 r. noMuHupa rpaxoBara JHCT-
Ha BBIIKa (Acyrthosiphon pisi Kalt), a cyomomuHaH-
TEH BHJI € 0000BHSAT METTOUYKOB X00O0THHK (Tychius
quinquepunctatus L.). TIpe3 2013 1. noMmunupa rpa-
XOBaTa JIMCTHA BbIIKA (Acyrthosiphon pisi Kalt.), a
CyOOMUHAHTHU BUJIOBE Ca JINBATHUTE IHPBEHUIIH
oT pon Lygus, rpaxoBusT 3upHos (Bruchus pisi L.)
u yepHaTa 3eMHa Obsixa (Phyllotreta atra F.). Bro-
pPOCTETIEHHN BHUJIOBE ca OOOOBHSAT METTOYKOB XO-
6otuuk (Tychius quinquepunctatus L.), TpyaKOBHU-
T€ X000THUIM OT pox Sifona n HUEBUAT 3BPHOS
(Bruchus rufimanus Boheman). OT mone3HuTe BH-
JIOBE Hal-4ecTo Cce cpemar 7-TOYKoBaTa KaJHHKA
(Coccinella septempunctata L..) 1 XUIIHUTE TbpPBE-
HUIH OT pox Nabis.

Ilpu nonckus ¢gpacyn npes 2011 r. joMmunupa 3e-
nenara nukana (Cicadella viridis L.) u 3emHuTE OBJI-
x# oT pox Phyllotreta. CyOGnOMUHAHTHU BHJIOBE ca
T'PYAKOBUTE XOOOTHUIM OT POJ Sitona v 3eNeHUST
ckakaern (7Tettigonia viridissima L.). OT mone3nute
BUJIOBE HAll-4eCTO CpelIaHUTe ca 7-TOYKOBaTa Ka-
nuuka (Coccinella septempunctata L.), 14-ToukoBa-
Ta KanuHka (Propylea quatuordecimpunctata L.) n
Cantharis sp.

IIpe3 2012 r. nomuHHMpa 3ejeHaTa LHKajaa
(Cicadella viridis L.). Cy6noMuHaHTEeH BU/I € JIUCT-
HaTa BwIIKa (Aphis fabae Scop.). OT mone3HUTe BU-
JTIOBE HAl-4€CTO CPEIIAHUTE Ca 7-TOUKOBA KAJTMHKA
(Coccinella septempunctata L.) n 14-ToukoBa Ka-
nunka (Propylea quatuordecimpunctata L.).

[Ipe3 2013 r. foMHHMpPA OTHOBO 3€JI€HATa IMKa-
na (Cicadella viridis L.). CyOmoMUHaHTHU BUJIOBE
ca JIMBaJIHUTE AbPBEHULIU OT pox Lygus. Bropocre-
TICHHH BUJIOBE ca uepHaTa 3eMHa 0bixa (Phyllotreta
atra F), pa3HouBeTHaTa 3eileBa JIBPBEHHIIA
(Eurydema ornata L.), pueBust 3ppHOSA (Bruchus
rufimanus Boheman) u rpaxoBara JINCTHAa BBIIIKa
(Acyrthosiphon pisum Harr.). Ot none3nuTe BUJO-
BE€ HAll-4eCTO CpelIaHuTe ca 7-TOYKOBaTa KaJMHKa
(Coccinella septempunctata L.) u 14-mexypkoBata
kanunka (Coccinula quatuordecimpustulata L.).

[Tpu HUTO e1HA Ky Ty pa pe3 TOJUHKUTE Ha TIPO-
y4BaHE HE ca YCTAHOBEHU HEMPUSTEIIN B IITBTHOCT
HaJ rpara Ha ukoHoMudecka BpeaHocT (ITUB).

aphid (Acyrthosiphon pisi, Kalt.) dominated. Sub-
dominant species were tarnished plant bugs of genus
Lygus, pea weevil (Bruchus pisi L.) and flea beetle
(Phyllotreta atra F.). Secondary species were al-
falfa weevil (Tychius quinquepunctatus L.), sitona
beetles of genus Sitona and bean weevil (Bruchus
rufimanus, Boheman). The most commonly found
useful species were 7-spotted ladybug (Coccinella
septempunctata L.) and predatory bugs of genus
Nabis.

At field beans in 2011 green cicada (Cicadella
viridis L.) and garden fleahopper of genus Phyl-
lotreta dominated. Subdominant species were
sitona beetles of genus Sifona and large green
grasshopper (Tettigonia viridissima L.). The most
commonly found useful species were 7-spotted la-
dybug (Coccinella septempunctata L.), 14-spotted
ladybug (Propylea quatuordecimpunctata L.) and
Cantharis sp.

In 2012 green cicada (Cicadella viridis L.) dom-
inated. Subdominant species was cereal aphid —
Aphis fabae Scop. The most commonly found use-
ful species were 7-spotted ladybug (Coccinella sep-
tempunctata L.), and 14-spotted ladybug (Propylea
quatuordecimpunctata L.).

In 2013 green cicada (Cicadella viridis L.) was
dominant again. Subdominant species was tar-
nished plant bugs of genus Lygus. Secondary spe-
cies were flea beetle (Phyllotreta atra F.), cabbage
bug (Eurydema ornata L.), bean weevil (Bruchus
rufimanus Boheman) and pea aphid (Acyrthosiphon
pisum Harr)). The most commonly found useful
species were 7-spotted ladybug (Coccinella septem-
punctata L.) and 14-vesicular ladybug (Coccinula
quatuordecimpustulata L.).

During the period of the study, insects in density
higher than Economic Injury Level were not found
in none of the crops. An availability of entomophaga
in the experimental plots was reported - ladybugs,
nubises, cantharises, etc., which was explained by
the favorable ecological conditions and the avail-
ability of trophic factor and the lack of chemical
treatments with insecticides.

Diseases

During crop vegetation a phytopathological
evaluation was carried out, using the conventional
phytopathological methods (Table 4).
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Tabauua 4. GuTONaToJOrHYHA OIICHKA Ha PACTCHUATA 32 YCTOMYMBOCT KbM HKOHOMHYECKH BaKHU

o6oxnectu, 2011-2013 1.

Table 4. Phytopathological evaluation of plants for resistance to economically important diseases, 2011-2013

®acyax / Field beans
baa na nananenne / Grade of attack baxa na namagenue, % / Grade of attack

Tonuna / Year

I'pax / Forage peas

X. campestris Erisiphe polygoni
2011 3 5
2012 5 5
2013 5 7

Hannunero Ha eHToMOodaru — KaJauHKU, HAOH-
CH, KaHTapUCH U Ap., C€ OOsICHSIBA C OIaromnpusT-
HUTE EKOJIOTUIHH YCJIOBUS U MO-TOYHO C HAJTMYHE-
TO Ha TpoduyeH (HakTop U JUTICaTa HA XUMHUIECKU
TPETHPAHUS C MHCEKTUIIUIH.

Boaectn

IIpe3 BereranmsitTa Ha KYyJITypHUTE € H3BBPIIC-
Ha (DUTOMATOJIOTMYHA OIEHKA, KaTo € HW3IO0J3Ba-
Ha 9-6anmnata ckana Ha CIAT (Schoonhoven and
Pastor-Corrales, 1987).

[Tpu pypascnus zpax e ycTaHOBEHO HAIaICHIE
ot OpamHecTa Mana (Erisiphe polygoni) cpenHo 3a
niepuoza ot 5 1o 7 6ana. Haii-cuimHo HamaieHue ot
Opamnecta mana (Erisiphe polygoni) ce nabmiona-
Ba mnipe3 2013 roguHa, THH KaTO KOJUYECTBOTO HA
NaIHAJIUTE BaJICKU € Hali-BHCOKO.

Ilpu nonckusa ¢hacyn oneHkata € Hampase-
Ha BBB (paza 6006000pa3yBaHe. 3a mepuoaa Ha U3-
CJIEIBAHETO HATAJICHUETO OT OaKTEepHaJIeH TIPUTOP
(Xanthomonas campestris) e ot 3 1o 5 6ana.

U3BOIU

Pasnuuust B 3aruieBensiBaHETO Ha KYNTYpUTE
MMa CaMo IO OTHOIICHUE Ha KOJMYECTBOTO IJIeBe-
JH Ha M?, KOETO € B TpsiKa BPh3Ka ¢ HAKOU OHOJIO-
THYHH OCOOCHOCTH HA KYJITYPHUTE PACTCHUSI.

Hamanenuero ot 6osectu B cenTO000paIieHume-
TO € B 3aBHCHMOCT OT aOMOTHYHHUTE U ONOTHYHHTE
(axTopu Ha cpezaTa.

I[pe3 nepuona Ha U3MUTBAHE HE Ca YCTAHOBEHU
HENpUATENN B IIBTHOCT, IPEBHIIABAIIA [Tpara Ha
MKOHOMHYECKa BPEeIHOCT. B ycrnoBusTa Ha 6Hoio-
THYHA CHCTEMa Ha 3eMe/IeIIie PEryianusiTa ce 0Ch-
IIECTBSIBa OT eHTOMO(daru, KONTO HaMupat Onaro-
IPHTHA Cpelia Ha Pa3BUTHE — HAJTMYUE Ha TPODH-
4eH (haKkTop U JIMICA HA XUMUYECKU TPETHPAHUSL.
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In forage peas attack by powdery mildew (E7i-
siphe polygoni) was found, average for the period
from 5 to 7 grade. The evaluation was carried out
according to the 9-point grading scale of CIAT.
The strongest attack of powdery mildew (Erisiphe
polygoni) was observed in 2013, because of the
highest precipitation.

In field beans the evaluation was made accord-
ing to the 9-point grading scale of CIAT in phase
pod formation. For the period, the attack of bacte-
rial blight (Xanthomonas campestris) was evaluated
as from 3 to 5 grade.

CONCLUSIONS

There were differences in weed infestation of
crops only in terms of quantity of weeds per m?,
which was in direct connection with certain biologi-
cal characteristics of the crop.

Disease attacks in the crop rotation depends on
biotic and abiotic factors of the environment.

During the period of the study, insects in density
higher than Economic Injury Level were not found
in none of the crops. In conditions of biological sys-
tem of agriculture, regulation was performed by
entomophaga that find a favorable environment for
development - the presence of a trophic factor and
the absence of chemical treatments.
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