YHUBEP3UTET ,,’OHE JEJTYEB” — IITUII
3EMJOJAEJICKH ®AKVITET

UDC 63(058) ISSN 1409-987X

I'OAUIIEH 30PHUK
2010
YEARBOOK

I'OAUHA 10 VOLUME X

GOCE DELCEYV UNIVERSITY - STIP
FACULTY OF AGRICULTURE



Tomuuren 36opauk 2010

Yuusepauter , Tone Jlemdaes” — lltun, 3emjonencku dakynrer

Yearbook 2010 Goce Delcev University — Stip, Faculty of Agriculture
I'OOAUIIEH 350PHUK
YHUBEP3UTET ,'OUE OJEJYEB” — ITUII, 3BEMJOJEJICKU ®AKYJITET
YEARBOOK

GOCE DELCEYV UNIVERSITY - STIP, FACULTY OF AGRICULTURE

M3naBauku coseT

po. n-p Cama Mutpes

ITpod. n-p Nnuja Kapos

IIpod. n-p Baaxo Boes

IIpod. n-p JIunjana Konea-I'ynesa
IIpod. n-p Py6un I'ynabocku

M-p Pucro Kocrypanos

Pepakiucku ongop

IIpod. ni-p Cama MutpeB

IIpod. n-p NUnuja Kapos

IIpod. n-p Baaxo Boes

IIpod. n-p JInnjana Konesa-I'yneBa
IIpoc. n-p Bepuma Nnmesa

ITpod. a-p Jbymuo Muxajnos
IIpoc. n-p Pyoun I'ynabocku

Hou. n-p Qywan CnacoB

OnrosopeH ypeaHuk
pod. n-p Cama Mutpes

I'naBen ypenHuk
IIpoc. n-p JIunjana Konesa-I'ynesa

JasuuHo ypenyBame

Hanuna I'aBpunoBcka- ATaHacoBcKa
(MaKefOHCKH ja3uK)

LenTap 3a cTpaHCKU ja3uilix
dunonowmxku dpakyarer, YT
(aHTTIICKY ja3WK)

TexHn4uko ypenysame
Cnage [IumutpoB
Bnaroj Muxos

Pepakumja u agMuHuCTpanyja
Yuusepsurer ,,I'oue Henues” - Hltun
3emMjonencku hakynaTeT

Byn ,,Kpcte Mucupkos” 66

n.¢pax 201, 2000 MItun, MakenoHuja

Editorial board

Prof. Sasa Mitrev, Ph.D

Prof. Ilija Karov, Ph.D

Prof. Blazo Boev, Ph.D

Prof. Liljana Koleva-Gudeva, Ph.D
Prof. Rubin Gulaboski

Risto Kosturanov, M.Sc

Editorial staff

Prof. Sasa Mitrev, Ph.D

Prof. Ilija Karov, Ph.D

Prof. Blazo Boev, Ph.D

Prof. Liljana Koleva-Gudeva, Ph.D
Prof. Verica Ilieva, Ph.D

Prof. Ljupco Mihajlov, Ph.D

Prof. Rubin Gulaboski, Ph.D

Ass. Prof. Dusan Spasov, Ph.D

Editor in chief
Prof. Sasa Mitrev, Ph.D

Managing editor
Prof. Liljana Koleva-Gudeva, Ph.D

Language editor

Danica Gavrilovska-Atanasova
(Macedonian)

Center for foreign languages
Faculty of Philology, GDU
(English)

Technical editor
Slave Dimitrov
Blagoj Mihov

Address of editorial office
Goce Delcev University

Faculty of Agriculture

Krste Misirkov b.b., PO box 201
2000 Stip, R of Macedonia

M3panneTo e ouHaHCUCKN MOAAPKaHO off MUHICTEPCTBOTO 3a 00pa3oBaHue U Hayka Ha Pemy6mika MakeoHuja

Peamusupa ,,2-pu Asryct” Iltun

Tupax 300 npumepouu



Tonuuren 36opauk 2010 VYuausepauter , Tone lemaes” — Lltum, 3emjonencku daxyarer
Yearbook 2010 Goce Delcev University — Stip, Faculty of Agriculture

COOPXMNHA
CONTENT

Camra Mutpes, dyman Cnacos, Umija Kapos, EMimja KocrammaoBcka,
Bunjana KoBaueBuk
Wnentndukaiyja Ha NPUUMHATENIOT HA cTebJIeHaTa HeKpo3a Kaj IOMaToT
Bo Peny6mmka Makenonuja
Sasa Mitrev, Ilija Karov, Dusan Spasov, Emilija Kostadinovska and
Biljana Kovacevik
Identification of the causer of tomato pith necrosis in the Republic of
IMACEAONIA «.ceveeeeririnreeieiceieicee et es et sas i saseasesae 9

Nmmja Kapos, Cama Mutpes, burjana KoBaueBnk
[ojaBa n upeHTH(VKAIMja HA TPUIMHATEIIOT HAa OoJlecTa ,,6ema MyBia™
Kaj convorsenoT Bo Peny6immka Makenonuja
Ilija Karov, Sasa Mitrev, Biljana Kovacevik
Appearance and identification of the causer of “white mold” at
sunflower plants in the Republic of Macedonia .........rnerncrenecennees 25

JTunjana Konea-I'ygesa, Punanka TpajkoBa
ITpousBoACTEBHM KapaKTEPUCTHUKY Ha LPELIOBUACH AoMat Lycopersicon
esculentum Mill. var. cerasiforme (Dunal) BO CTpyMHUYKHOT PEOH
Liljana Koleva-Gudeva, Fidanka Trajkova
Production characteristics of cherry tomato Lycopersicon esculentum
Mill. var. cerasiforme (Dunal) in the Strumica region ... 35

Buonera MBanosa, Buonera JlumoBcka
OnpenenyBarme Ha BKYITHU (p1aBaH-3-011 BO BUHO
Violeta Ivanova, Violeta Dimovska
Determination of total flavan-3-0lS in WINE .......c.cccceveeueeverrereereinieeieeeeieinieseeseenennes 45

At Kysenos, Murpe CrojaHoBcku, [Injana Hacesa
Y4ecTBO Ha OCHOBHUTE JIEJIOBU M TKMBA BO TPYMOBUTE Off KPCTOCKH
nobueHu nmomery Oywa v cemenmadey
Aco Kuzelov, Mitre Stojanovski, Dijana Naseva
Participation of main components and tissues in carcasses of scruss
received between and Bushy Simental ... 59



Tomuuren 36opauk 2010 Yuusepauter , Tone Jlemdaes” — lltun, 3emjonencku dakynrer
Yearbook 2010 Goce Delcev University — Stip, Faculty of Agriculture

Jlunjana Konesa-I'ygeBa, @unanka TpajkoBa, Mute Unuescku
Copp:KrHa Ha HEKOM OMOTeHHU eJIeMEHTH U IPYTY (PU3MOIIOIIKHI
KapakTepucTHKH Kaj munepka (Capsicum annuum L.) nobuenu Bo In
vivo u In vitro yciaosu

Liljana Koleva-Gudeva, Fidanka Trajkova, Mite Ilievski
The content of some biogene elements and other phusiological
characteristics of pepper (Capsicum annuum L.) obtained In vivo
and In vitro conditions

3opan [JUMUTPOBCKHI
OnacHOCTH U HECPeKH MpH eKCIJIoaTalyja Ha TPAKTOPHUTE BO
3€MjOJIEJICKOTO NIPOU3BOJICTBO
Zoran Dimitrovski
Hazards and accidents with tractors in the agricultural production.................. 81

Mure Unuescku, Jami6op JoBanoB, BecHa 3ajkoBa-ITanoBa
Hekom xeMucKy cBOjCTBa HA CMOJIHULIMTE PACIIPOCTPAHETH BO
HITUNCKUOT, MPOOHIITUNICKUOT U CBETMHUKOJICKUOT PErOH
Mite Ilievski, Dalibor Jovanov, Vesna Zajkova Paneva
Some chemical properties of the vertisols in the region of Stip, Probistip
ANA St INTKOIE .ottt sttt anae . 91

Tamapa JoBanos-MapjanoBa, Enenunna CodujanoBa, Buonera [JumoBcka,
Buosnera MBaHnosa
[Tpexy uHTErpMpaHy MapKeTHHI KOMYHHUKALWMH JI0 TIOA00PO Ma3apHO
MO3ULMOHUPAE HA MAKEIOHCKOTO BUHO
Tamara Jovanov Marjanova, Elenica Sofijanova, Violeta Dimovska,
Violeta Ivanova
Through integrated marketing communications to better market
positioning for the Macedonian Wine................c.cooeoeeeeeeeeeereerrerrsneerianns .. 103

Ivan Pachev, Svilen Raykov, Ivan Dimitrov, Dragica Spasova
Influence of sowing duration of wintering fodder pea on tuber-formation
and plant residues content for improving soil fertility

WBan [Taues, Cunen Pajkos, MiBan [Jumutpos, [Iparuna CracoBa
Bujanne Ha pokOT Ha cenba Kaj 3MMCKHUOT (pypaskeH rpallok Bp3
(hopMUpaeTO rPYTKH ¥ COAP>KMHA HAa PACTUTENHUTE OCTATOLM 32
HO00PYBAHE HA TIOJHOCTA HA TIOUBATA ......oveoreesseeeeesesesssesesssesesssesesssessssessssnn 119



Tonuuren 36opauk 2010 VYuausepauter , Tone lemaes” — Lltum, 3emjonencku daxyarer
Yearbook 2010 Goce Delcev University — Stip, Faculty of Agriculture

Ivelina Nikolova, Svilen Raykov, Dusan Spasov
Study the efficacy of regent 800 BI" against pea granivore Bruchus Pisi
L. (Coleoptera, Bruchidae)
Neemuna Hukosnosa, Ceunen Pajkos, dyman Cnacos
ITpoyuyBame Ha eprkacHocTa Ha ipenapatotr Perent 800 BI' mpoTus
TPAIIKOBUOT XIKOK Bruchus Pisi L. (Coleoptera, Bruchidae,.................... 127

Tpajko Munecku, [Terap KnetHukocku
JIMHaMMKa 1 MOMEHTAJIHA COCTOj6a Ha MPOM3BOJICTBOTO HA TYTYH BO
Peny6mmka Makenonuja
Trajce Miceski, Petar Kletnikoski
Dynamics and real situation of tobacco production in the Republic of
A FTeTCTa o) 1§ T DR 137

Bepra Mnmesa, Cama Murpes, Mmja Kapos, Haramija Mapkosa,
Emumja KoctaguHoBcka, bunjana KoBaueBnk
KBanmTeTH! CBOjcTBa HA CEMETO Off MUSHHI]A MPOU3BEJICHO U 1OPAObOTEHO
BO ,, YHucepsuc arpo” — lltun Bo nepropgot 2008-2010 ropuna
Verica Ilieva, Sasa Mitrev, Ilija Karov, Natalija Markova,
Emilija Kostadinovska, Biljana Kovacevik
Quality characteristics of wheat seed produced and processed in
,Uniservis agro” - Stip between 2008 and 2010...........cooovrvrrrrrrrnrernrirerronrinneennne. 147

Kpurtepuymu 3a o6jaByBambe BO 360pHUKOT



Tonuuren 36opauk 2010 VYuausepauter , Tone lemaes” — Lltum, 3emjonencku daxyarer
Yearbook 2010 Goce Delcev University — Stip, Faculty of Agriculture

INPEATI'OBOP

W3zneryBameTo of meyar Ha JeCeTTOTO M3flaHhe Ha ['ouIIHMOT 300pHMK
2010 wa 3emjomenckuoT (pakynTeT mpu YHuUBep3uTeToT ,Jlomne [lemueB” —
IlITvn e ywTe egeH of miiejajaTa JOKa3W 3a HallaTa MOCBETEHOCT Ha HaykKarta
M Hej3MHaTa amjMKandja BO 3eMjofesIcTBOTO. JleceT rofuHu KOHTMHYHPAHO
BJIOXKYBAaH€ BO COINCTBEHUTE 3HACHA U MOKHOCTH 3HAUM MCTO TaKa M aKTUBHO
YUYECTBO BO IUIAHMPAETO M CHPOBEAYBAHETO HA CEBKYMHOTO 3€MjOAEIICKOTO
NPOU3BOACTBO. BKiyuyBameTO BO COBPEMEHHMTE TEKOBM Ha 3€MjOEIHMETO,
NPHUIOHECOT BO MOIMIabe HA HUBOTO HA MPOU3BOJICTBOTO BO 3€MjaBa, CJACACHETO
Ha HOBUTE JIOCTUTHYBakba BO CBETOT ¥ HUBHA YCIIEILIHA IPMMEHA BO COO[IBETHATA
3eMjOfIesICKa MPAKTHKA Ce HALIM IPUOPUTETH U CEKOjIHEBHN OOBPCKH.

Hayxkata e npuMapeH (hakTop 3a KOHCTPYKTHBEH Pa3BOjoT Ha ceKoja 06JacT
Of1 COBPEMEHOTO OMLITECTBO, 0COOEHO 32 Pa3BOjOT Ha OMIUTECTBO KOE € 6a3UpaHo
Ha 3Haewe. Kako mioj of cTpyyHO-aluIMKaTUBHATA M HAYYHOMCTPAXKyBauKaTa
IeJHOCT Ha 3eMjofIesiCKMOT (Daky/nTeT NPOM3JIEryBaaT U JIeCeTTe W3aHuja
Ha romumeH 36opHuK. [lounyBajiku of 2001 ropmHa CO MPBOTO W3JIaHWE HA
lNogummanoT 360pHuK Ha JHY MHCTUTYT 3a jy>KHU 3€MjOJIENICKU KYJITYpH, Ta
npopokyBajku o 2006 roguHa co M3AaHMjaTa HA 3eMjOMIENICKUOT (haKyJITeT
ja obenoeHyBamMe HailaTa MPOAYKTHUBHA MHcJa. VIHBOJIBMpaweTO Ha Haykarta
BO arpapor € efieH Ofi HamuTe Bofeuku npuopureTd. Co Toa ro yHanpemyBame
NPOU3BOACTBOTO HA 3/IpaBa XpaHa Mo KBAJIMTET U 110 KBAHTUTET, IPUAOHECYBaMe
3a Pa3BOjOT Ha MHJYCTpHjaTa 3a MpepaboTKa Ha 3eMjOofeJICKUTE NpPOU3BOJH,
BJIMjaeMe BO YNPAaBYBAHETO HA MAKENOHCKUTE MPMPOJHM PECypcH, a cO Toa
HETOCPEIHO U BO Pa3BOjOT HAa pypajiHaTa 1 ypbaHaTa CpefiMHa.

LlenokynHMOT Croj Ha Tpajvu@jaTa BO 3€MjOJIEJICKOTO MPOM3BOJACTBO,
HayKaTa ¥ aluiMKauyjaTa ce TeMell 3a yHalpelyBame Ha arpapoT BO 3eMjaBa.
3emMjopenckuor akynarer mpu YHuBep3uretoT ,Jlome [lemues” — IlTun
ce ompefesu f[a ja Herypa M IUTUTH Taa OoraTa M BEKOBHA TpajuLMja Ha
3eMjOJIEJICKO MPOM3BOJCTBO, [1a ja HAIONOJHYBAa M HAArpagyBa cCO COBPEMEHU
Hay4yHM JIOCTMTHYyBama M f1a ja pa3BUBa M YHAIpeayBa KpPEeUpajKu COOBETHU
CTY[MCKH MPOrpaMy 3a JOAMIIIOMCKY CTYAUM U CTY[MH 32 BTOP U TPET LUKIYC
Ofl BUCOKOTO 00pa30BaHue.

Hamero npakTMYHO WMCKYCTBO M HayyHaTa MHCJIAa HECEOMYHO It
CrofielyBaMe CO MAakKefIOHCKaTa CTpyYHa M HaydHa jaBHOCT. MckycTBata u
3HaewaTa CTeKHATH Ofl MMIUIEMEHTAljaTa Ha MHOTY JIOMAllUHU, Me{'yHapOJHH,
aIJIMKATHBHYU U CTPYYHM NIPOEKTH ' IPEHECYBaMe U CIIOfieJlyBaMe CO jaBHOCTA,
a 7I0Ka3 3a CeTO Toa € e/jHa JIeLleHnja Ha NyOIuKyBamwe Ha ['oguiueH 300pHuK Ha
3eMjofieICKiOT (haKyIITeT.

M3naBayku oaoop OnroropeH ypeaHuk
IITun, mapt 2011 ropa. PexTop, npod. a-p Cama Mutpen
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FOREWORD

The appearance in print of the tenth edition of the Yearbook 2010 of the
Faculty of Agriculture at Goce Delcev University — Stip is another proof of our
dedication to science and its application in agriculture. Ten years of continu-
ous investment in knowledge and opportunities means active involvement in
the planning and implementation of the overall agricultural production. Keep-
ing pace with the modern trends in agriculture, contributing to the increase of
production in our country, following the new achievements in the world and
applying them successfully in agricultural practices are our priorities and ev-
eryday obligations.

Science is a primary factor for the constructive development of every
area of modern society, especially for the development of a society founded on
knowledge. The ten editions of the Yearbook are a result of the research and
applicative activities at the Faculty of Agriculture. Beginning with the first edi-
tion of the Yearbook of the Institute for Southern Agricultural Crops in 2001,
and continuing with the editions of the Faculty of Agriculture in 2006, we have
been sharing our productive thought. The involvement of science in agricul-
ture is one of our leading priorities. In this way we give our contribution to the
advancement of the production of healthy food both qualitatively and quantita-
tively, the development of the industry for processing of agricultural products,
the management of Macedonian natural resources, which in turn leads to the
development of the rural and urban areas.

The combination of tradition in agricultural production, science and ap-
plication are the foundation for the development of agriculture in our country.
The Faculty of Agriculture at Goce Delcev University — Stip has set out to
foster and protect the rich century-old tradition in agricultural production, to
supplement and enrich it with modern scientific achievements, and to develop
and promote it by creating relevant study programmes for undergraduate, post-
graduate and doctoral studies.

We generously share our practical experience and scientific thought with
the Macedonian professional and scientific public. We make public our expe-
rience and knowledge acquired as a result of the implementation of numer-
ous national and international applicative and professional projects, a proof of
which is a decade of publishing the Yearbook of the Faculty of Agriculture.

Editorial board Editor in chief
Stip, March, 2011 Rector, Prof. Dr. Sasa Mitrev
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YIIK:633.35-153.04(497.2)”2005/08” OpuruHaseH Hay4deH TPy
Original research paper

THE INFLUENCE OF PERIOD OF SOWING OF WINTER FODDER
PEA VARIETY ON TUBER-FORMATION AND PLANT RESIDUES
CONTENT FOR IMPROVING SOIL FERTILITY

Ivan Pachev, Svilen Raykov, Ivan Dimitrov', Dragica Spasova’

Abstract

The study of plant-microbial associations is important for the devel-
opment of modern farming and environment ecology. In the process of the
gradual reduction of import quantities of mineral fertilizers and pesticides to
increase the plants productivity and yield it is necessary to activate the agroce-
noses biological components, where learning about the legume bean-rizobial
symbiosis is very important. Increasing the reserves of symbiotic nitrogen-
fixation, mobilization and provision of the plants with environmentally safe
biological nitrogen and its storage in the soil are the reasons for constant re-
searches and experiments.

The purpose of this study is to determine the influence of the period of
sowing on the development of the root mass, tuber-formation, the amount
of post-harvest residues and soil agrochemical composition of winter fodder
peas. The experiment is made in the period of 2005 to 2008 in Pleven EFC with
the method of random block system. The results show that in the first sampling
maximum number of tubers (26.62 g plant) and root dry weight (1.55 g/plant)
were formed in a second sowing period (10-15 October), but with the greatest
amount of post-harvest residues (435.5 kg/ha) are those of the a third period
(25-30 October). After the harvest and the secondary growing of peas the indi-
cators value are lower by 76.2, 30.2 and 61.6%.

The agrochemical soil analysis shows pronounced trends in mineral ni-
trogen and organic carbon content under the influence of different sowing
periods. The soils where the plants are harvested from later sowing time are

1). Shumen University “Bishop K. Preslavski”, Shumen, Republic of Bulgaria. rajkov_svilen@

abv.bg
IIY “Emmckon Koncrantun [Ipecnascku”, lllymen, P. Buarapus. rajkov_svilen@abv.bg

2). Goce Delcev” University- Stip, Faculty of Agriculture, Goce Delcev bb 2400 Strumica,
Republic of Macedonia. dragica.spasova@ugd.edu.mk

YuusepsureT ,,['one [Iemues” — lltumn, 3emjonencku dakynret, yi. [lone demues 66, 2400

Crpymuna, P. Makenonnja dragica.spasova@ugd.edu.mk
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characterized with high nitrogen and carbon content determined by the larger
root volume and post-harvest residues in these terms. After the pea harvest the
current and potential soil acidity values decreased by 2.7 and 5.5 percent com-
pared with the control variant.

Key words: peas, symbiotic nitrogen-fixation, plant residues, root mass.

BJINJAHME HA POKOT HA CEUJBA KAJ 3SUMCKHUOT
OYPAXEH I'PAIIOK BP3 ®OPMUPAILETO I'PYTKH
N COAPXNHA HA PACTUTE/IIHUTE OCTATOLIA 3A

INOJOBPYBAILE HA IINIOONHOCTA HA ITIOYBATA

Nean [Iaues, Ceunen Pajkos, UBan [lumurpos, Iparuma Cnacosa

Kpartok u3Bamok

[TpoyuyBameTo Ha pPacCTUTENHUTE MUKPOOMOJIOLWIKM aCOLMjalMu € Off
rOJIEMO 3HAYEH:E 33 PA3BUTOKOT HA MOJIEPHOTO 3€MjOJIEJICTBO 1 €KOJIOTHjaTa Ha
OKOJMHATa. Bo mporecoT Ha NoCTeneHo HaMalyBarbe Ha BHECEHUTE KOJIMYMHU
MUHEepanHu [yOpumba M HEeCTHULMAM 3a 3roJieMyBame Ha MPOXYKTHBHOCTA
W TPUHOCOT Ha PACTEHWjaTa, HEOMXOJHO € [a Ce aKTMBUPAAT OMOJIOLIKWTE
KOMIIOHEHTH Ha arpoOLEHO3MTE, O] KOM BasKHO MECTO 3a3eMa MPOyUyBambeTO Ha
cuMOuno3aTta Mef'y JIeryMUHO3UTE U pU300MjaTHUTE OaKTepUH. 3roJIeMyBabEeTO
Ha pe3epBATE Ha CHMOMOTCKaTa a3oTouKcauyja, MoOWIM3auMjaTa |
00e30e/lyBatbeTO Ha PACTEHMjaTa CO EKOJIOLIKM Oe3omaceH a30oT M HEroBo
CKJIaIUpar-e BO [I0YBATA CE OCHOBA 32 [IOCTOjaH! [IPOYUyBarba 1 €KCIIEPUMEHTH.

Ilenta Ha OBa MCIMTYBame € Jla Ce OApead BJIMjAHMETO HA POKOT Ha
cenpiOa Kaj 3UMCKMOT (pypakeH IpallioK Bp3 pa3BOjOT Ha KOpPEHOBaTa Maca,
(popmupameTo Ha rpyTKOBM OAKTEPHUH , KOJTMYMHATA HA PACTUTEITHUTE OCTATOLH
10 XKEeTBATa M arpPOXEMUCKHOT COCTAB Ha NouBaTa. ONUTOT € BOJIEH BO NIEPUOAOT
2005 — 2008 roguaa Bo MPK — IlneBeHn mo MeTONOT HAa pPaHAOMU3MPAHU
napuesnu. PesynraTure nokakyBaar jeka BO HPBHOT OTKOC MaKCHMMaJleH
6poj rpytku (26,62 g/pacrenme) m cyBa KopeHoBa maca (1,55 g/pactenue)
(hopmmpaat pactenujata Bo Bropuot cenoeH pok (10 — 15 okTomBpn), a co
HajToJIeMO KOJIMYECTBO PACTUTEIHN OCTATOIM Mo keTBaTa (435 kg/ha) naBaar
pacTeHujaTa off TpeTHOT poK Ha cenpda (25 — 30 okromspm). [lo KocemeTo
Ha (PypakHHOT TpaIIOK M HEroBOTO MOBTOPHO PacTee, BPEJHOCTUTE Ha
pasriieyBaHUTe MOKA3aTe N Ce MOHNCKH COOABETHO 32 76,2%,30,2% 1 61,6%.

|120
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ArpoxemucKara aHaaM3a Ha NOYBaTa MOKaXKyBa f0OpU pe3yiTaTd BO
OJIHOC Ha MPUCYCTBOTO Ha MUHEPAJIEH a30T U OPraHCKH jarJiepoy Mojl BlujaHue
Ha pa3InyHuTe cenjoeHn pokoBu. [louBMTE HAa KOM Ce BpPLIM >KHEEHE Ha
pacTeHujaTa off OOLHMTE CEMIOCH! POKOBH CE€ KAPAaKTEPU3MPAAT CO IIOBUCOKA
COZIp>KMHA Ha a30T M jarjepofl, Kako pe3yJiTaT Ha MOroJeMHOT BOJYMEH Ha
KOpEHOBaTa Maca M PACTUTEJHUTE OCTATOLM IO >KETBaTa BO THE POKOBM Ha
cenpioa. Ilo xerBata Ha (Pypa>kKHMOT IpAllOK BPEJHOCTUTE HAa aKTyellHaTa U
NOTEHLMjalHATa KUCEJIOCT Ha MOYBaTa Ce HaMallyBaaT COOABETHO 3a 2,7% u
5,5%, cnopefieHO CO KOHTPOJIHATA BapHjaHTaA.

Kayunu 360poBU: 3umcku ¢ypaxcen 2pauwiok, gopmuparbe 2pymiu,
PAcCmMumeaHu OCmamoul.

1. Introduction

The study of plant-microbial associations is important for the devel-
opment of modern farming and environment ecology. In the process of the
gradual reduction of import quantities of mineral fertilizers and pesticides to
increase the plants productivity and yield it is necessary to activate the agro-
cenoses biological components, where very important is learning the legume
bean-rizobial symbiosis (Kots et al., 2007). Increasing the reserves of sym-
biotic nitrogen-fixation, mobilization and provision of the plants with envi-
ronmentally safe biological nitrogen and its storage in the soil are reasons for
constantly researches and experiments.

Tuber bacteria usually spread by certain types of satellites legumes. Bio-
logical nitrogen accumulated in soil from nitrogen-fixating microorganisms is
essential for agriculture. In good development peas accumulates about 150 kg
/ ha (Sabelnikova, 1974). Most effectively tubers fix nitrogen during the active
growing season to start plants butonization. During the bloom they are less ef-
ficient and begin to disintegrate. After tubers demolition they fall into the soil
and survive there on the account of organic substances contained there. They
may exist saprophytically infinitely long time waiting for a meeting with the
roots of legumes. In the opinion of Mishustin (1972) and Shilnikova (1968)
continued existence of tuber bacteria is possible only when fresh plant residues
enter into the soil.

The factors affecting positively on the tuber-formation and activity of tu-
ber bacteria (Peoples et al., 1995) include aeration of the soil, the soil humidity,
reaction, nutrient regimen, etc., which are largely determined by the technol-
ogy of the legumes cultivation.

The purpose of this study is to determine the influence of the period of
sowing on the development of root mass, tuber-formation, the amount of post-

121 |
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harvest residues and soil agrochemical composition of wintering fodder pea to
improve soil fertility.

2. Material and methods

The experiment is made in 2005-2008 period in EFC-Pleven. The soil
type is poorly leached black earth. A winter pea variety Mir is used. Experi-
ments are set by the method of randomized block design in four replications,
with plot size 10 m2. Phosphorus (60 kg/ha) and potassium fertilizer (40 kg/ha)
have been introduced before the primary soil tillage and nitrogen (50 kg/ha) —
in early spring. Sowing was carried out with a propagation rate 120 pcs.k.s./m2
in three preceding periods: 25-30 September, 10-15 October (optimum time
for sowing of winter peas in the region of Central Northern Bulgaria) and 25-
30 October. The mowing of the first sprout was carried in boot phenophase
-25% flowering at a height of 15-20 cm, and the second sprout - in the legume
milk stage of maturity of the height 5-6 cm. Harvesting is mechanized with
BCS mower.

Before mowing the plots were divided in two parts. The mowing of the
one part of the plot was carried out in boot phenophase -25% flowering, and the
second - 10 days after flowering completion, taking into account the following
indicators: weight of the root mass, post-harvest residues and tuber-formation.
In the same phase soil samples are taken from all the variants to determine pH
changes in soil (with potentiometer, in watter extract and in KCI, by Atanasov
and others, 1979; Velchev and others, 1982; Totev and others, 1987), mineral
nitrogen content - ammonium and nitrate form (by Kornfiyld), phosphorus (by
Egner-Riym) and organic carbon (by Kononova and Belchikova, 1965; Lak-
tionov, 1985).

3. Results and discussion

The average data for three-year period of study indicate that sown in a
second period of sowing (10-15 October) fodder pea is characterized by the
highest weight of dry root mass and number of tubers of one plant (Table 1).
Most abundant post-harvest residue (660.8 kg/ha), however, are formed in the
last third period of sowing (25-30 October).

The differences in the value of the indicators between the different op-
tions from the samples taken from the second mowing part are considerably
smaller than the samples taken from the first mowing part and in most cases are
statistically unproven. The tubers number of one plant and the amount of root
dry mass and post-harvest residues are lower by 76.2, 30.2 and 61.6 percent,
as the probable reason for this is the deteriorated agro-meteorological situation
for pea development (higher twenty-four-hour average air temperatures and
declining rainfall).
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Considering the average data (first and second sampling) in sowing terms
it was ascertained that the maximum tubers number (26.62 g/plant) and root
dry weight (1.55 g/plant) is formed in the second sowing period (10-15 Oc-
tober) and greatest amount of post-harvest residues (435.5 kg/ha) is the third
sowing time.

The agrochemical analysis of the soil showed pronounced trends in the
content of mineral nitrogen and organic carbon under the influence of different
sowing periods (Table 2). An impression is created about the mineral nitrogen
ammonium form accumulation in greater stage at the expense of the nitrate
form. Increased total content of mineral nitrogen compared with the control
variant is due to the agro background in growing pea. The soils, where are
harvested the plants from later sowing time are characterized by high nitrogen
and carbon content determined possibly by the greater root volume and post-
harvest residues in these terms.

Actual and potential soil acidity is in the range of neutral to slightly al-
kaline. After the pea harvest its values decreased by 2.7 and 5.5 percent com-
pared with the control variant.

4. Conclusion remarks

The different sowing dates in growing wintering fodder pea have an in-
fluence on the development of the root mass, tuber-formation, the amount of
post-harvest residues and agro-chemical composition of the soil. In the first
sampling maximum tubers number (26.62 g/plant) and root dry weight (1.55
g/plant) plants formed in the second sowing period (10-15 october), but the
greatest amount of post-harvest residues (435.5 kg/ha) have those in the third
period (25-30 october). In the second sampling the indicators value are lower
by 76.2,30.2 and 61.6%.

Agrochemical soil analysis shows well expressed trends in mineral nitro-
gen and organic carbon content under the influence of different sowing periods.
Soils, where are harvested the plants from later sowing time are characterized
by high nitrogen and carbon content determined by the larger quantity root and
post-harvest residues in these terms. After the harvest of pea the current and
potential soil acidity values decreased by 2.7 and 5.5 percent in comparison
with the control variant.
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Table 1. The effect of different sowing dates and harvest two-mode swaths on tuber-
formation, the formation of root mass and content of plant residues in wintering
fodder pea - on average for the period
Tabenaa 1. Bnujanue Ha pa3jnyHUTE POKOBU HA cenjida U IBOKPATHUOT OTKOCEH
pekuM Bp3 (popMHUpaETO Ha IPYTKOBUTE GaKTEPUH, HAa CyBaTa KOPEHOBA Maca 1
KOJIMYMHATA HA PACTUTEJIHUTE OCTATOLHM 110 >KETBaTa Kaj 3MMCKUOT (DypaskeH rpallok
(mpocek 2005 — 2008)

Tuber formation,
Post-harvest
. tuber number / .
Root dry weight, residues
plant
. g/ plant kg/ha
Terms of sowing C dopmupame
yBa Maca Ha Pactureman
Pokosu Ha cenpda Ha rPYTKOBU
KOPEHOT 5 OCTaTOoLH IO
aKTePUn
g/pacteHue : >KeTBa
Bpoj Ha rpyTkun/ K
g/ha
pacTeHue
first sampling
OTKOC BO (peHO(ha3a OyTOHM3ANMja
25-30 September 1.18 26.14 525.7
10-15 October 2.20 45.14 408.5
25-30 October 0.80 13.67 660.8

second sampling
OTKOC BO (peHO(pa3a LIeJIOCHO LIy Tee

25-30 September 0.82 4.50 185.8
10-15 October 0.90 8.10 216.6
25-30 October 1.20 7.60 210.1

LSD _, 0.10 2.73 39.66

Table 2. Agrochemical soil analysis — on average for the period
Tabeqa 2. Arpoxemucka aHanm3a Ha moyBata (mmpocex 2005 — 2008)

Mineral N PO,
mg/1000 g soil mg/100g | .. .
H
Variants P MunepaneH N soil ()I;m;;epigl
Bapujantu mg/1000 g nousa P0, P C
sum mg/]OOg
H,0 KCI | NH,-N | NO,-N cyma | Tmousa
%
K""mr"l .| 807 | 738 | 047 | 015 | 062 | 6.83 1.00
OHTpOJIA
25-30.09 8.08 730 | 1148 392 |1540| 6.63 1.04
10-15.10 742 634 | 1344 6.16 [19.60| 6.82 1.36
25-30.10 8.04 727 | 1348 7.14 [20.62| 8.86 1.37
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On average
for the three
sowing

%’““"d 785 | 697 | 1280 | 574 |1854| 7.44 1.26
pocek
3a TpuTe
ceuoeHn
POKOBHU

* - the control is without fertilization, no plants
* - KOHTpoJiaTa e 6e3 fyOpeme, 6e3 pacTeHuja
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