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The article introduces results of several years of ex-
perimental researches on building of plant-microbes systems
of beans.
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Iocne ycnewrot npozpammel Ucciedo8anus,
BbINOJIHEHHOU 6 MmedeHue NPouliozo Oecsamuiemus,
HOCBAUIEHHOU BbIPAWUBAHUIO U NPUMEHEHUIO 2pedtxXu
KAK UHZpeOUueHma noae3Hslx 0isi 300p08bsl NUUEBbIX 00-
basok, neoasno ENEA (Umanvsancroe Hayuonanvhoe
Aeenmcmeo no Hoevim Texnonocusm, DHepeemuke u
Yemotiuusomy dxonomuueckomy Paszsumuro) 3aunme-
Pecosanoce Opy2umu, MeHee 3HAYUMbIMU KYTbIMypamil
8 niaHe ux NOMEHYUANbHO20 UCNONb30BAHUS 8
NpUcOMOoBLeHUU DYHKYUOHALLHBIX NPOOYKMO8, cpedu
KOMOPbIX pa3iuyHble 8Udbl NPOCO8UOHbIX. Hamu Obvina
NONYYeHA KOANeKYUs 2eHOMUN08 Npocd HOCEBHO20
(Panicum miliaceum) u uwymu3swl (Setaria italic), umooul
nposepums A0ANMAYUOHHYIO CHOCOOHOCMb U NOMEHYUA
ypoorcas 3epHa 8 pasiuunslx ycaoguax Uma-nuu.

Knioueswie cnosa: Panicum miliaceum, Se-
taria italica, ypoorcaii 3epna.
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Beeoenue. Tlonck QyHKIMOHATBHBIX TPOTYK-
TOB, KOTOpPbIE MOMOTAIOT KOHTPOJIMPOBATH HEKOTO-
pble poOIeMBbl, TaKHe KaK PAacCTPOICTBO JKEITy/IKa,
TYYHOCTh U Jua0eT, TaK K€ MPeAOTBPALIAIOT HEKO-
TOpbIe OOJIE3HH, MOBBICHII HHTEPEC K BTOPOCTEIICH-
HBIM 3€PHOBBIM KYJIbTypaM. B 3TOM KOHTEKCTE IMpo-
co moceBuoe (Panicum miliaceum L.) u yymusa (Se-
taria italica L.) momyunny oueHb BBICOKYIO OLICHKY
3a o0ecredeHre HU3KOro TJIMKEeMHUUYECKOTO MHJIEKCa,
npHUBOAIIETO K 3()(QEKTUBHOMY CHUKCHHUIO YPOB-
Heil rroko3bl M uHcynuHa (Park et al. 2008). Tlo
MUMEIOLINMCS TAaHHBIM, TPOTEUH NPOCa, B JOIOJIHE-
HHE K TOMY, YTO OH OKa3bIBAET 3aIUTHOE JICHCTBHE
(Nishizawa et al. 2002), mosoxu-
TEIILHO BIMSIET HA XOJICCTCPUH IUIa3MBbl, YCHIIMBAs
ypoBenb ¢pakuuu HDL (Nishizawa et al. 1990; Ni-
shizawa and Fudamoto 1995; Nishizawa et al. 1996;
Choi et al. 2005; Park et al. 2008). Bonee Toro, mo-

Ha KHIICYHHUK,
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TpebJieHHe IIpoca U YyMH3bl TAKKE MOXKET CHIDKATh
KOHIIGHTPALMIO TPUTIHUIEPHIA B CHIBOPOTKE KPOBH
y kpbic ¢ runepiunuaemueii (Lee et al. 2010).
[lepeuncnenHble BbIIE IIOJIE3HBIE AJSL 310POBbA
cBolicTBa mpoca BeBBaHM mHTepec ENEA Kk 3Toit
KYJIBTYpE.

ENEA: Tekymue Hay4Hble HCCIeJOBAHUS IO
npocy. ENEA mony4nio KOJUIEKIHIO W3 TIPUMEPHO
100 sxorumos Panicum miliaceum u oxono 40 sko-
tunoB Setaria italica w3 pasnuYHBIX MEXIyHAPOI-
HBIX UHCTUTYTOB U ['eHeTnueckux OankoB (Bcepoc-
CUHCKMM  HAy4YHO-HCCIEAOBATEIIbCKUI  HWHCTUTYT
3epHOO00OBBIX M KPYMAHBIX KynbTyp, Opém, Poc-
cust; Uucturyr arpobotanuku, Tamumocuene, Benr-
pust; AGES JIunn - ABcTpuiickoe areHTCTBO 3110pO-
BbS M TIUIIEBOH Oe3omacHocTH, JIuHI, ABcTpus, IPK
larepcrneben - MHCTUTYT WcchenoBaHUs TEHETHUKA
pactenmii umenu JleitOnuna, [arepcneben, ['epma-
Hus). B 3aBucumocTH OT 00BbEMa JOCTYMHOTO IO-
CEBHOTO MaTepuasa, MaTeprall BbIPALIMBAIN OJHUM
WU JBOMHBIMU pAnKaMu B TeueHue juera 2011 rona.
Lenpto mepBoro roaa BO3JENBIBaHUS OBLIIO OOHOB-
JIEHWE U Pa3MHOXCHHE CeMsH JJIsi Oyaynux arpo-
HOMUYECKUX OIBITOB, KOTOPbIE HAYHYTCS BECHOM
2012 roma c muenpl0 WACHTU(UKAIMUA 3KOTHUIIOB,
HaunboJiee aJlaNTUPOBAHHBIX K YCIOBHSM LIEHTPAIlb-
HOHi Urtanuu. B nonosiHeHue, NpeaBapUTENbHBIN ar-
poHOMMUECKU onbIT npoBoauiics B 2011 roxy B co-
tpynaudectBe ¢ ARSIAM, Agenzia Regionale per
lo Sviluppo e I'Innovazione dell’Agricoltura nel
Molise "Giacomo Sedati" u Bcepoccuiickum Hayd-
HO-HCCJIEI0BATEILCKUM MHCTUTYTOM 3€pHOO000BBIX

W KPYIIIHBIX KynbTyp, Open, Poccust, KoTopslii mpe-
noctaBua cemena 10 copToB mpoca, B cpaBHEHHE
emé ¢ 6 skorunamu (5 moctynwin u3 HMuctutyTa
arpoboranuku, Tammocuene, Benrpus m omuH w3
AGES Jluni - ABCTpUiCKOro AreHTcTBa 310pOBbS
u [IumeBoit bezonacuoctu, Jlunu, Asctpus). Copta
Y DKOTHUIIBI U3y4YaBIIEroCs Mpoca, a TaK)Ke OpUrHHA-
TOPBI CEMSH TTOKa3aHsl B Tabmwume 1. M3-3a orpanun-
YEHHOTO KOJHMYECTBA AOCTYITHOTO TIOCEBHOTO MaTe-
pualia, Ha OIBITHOM ToJie MaTtpuue peruona Moiu-
3e (UenrpansHas Wranus) coproobpasubl pa3mec-

THIM Ha JeNSHKAX IUIOMWAABI0 6 M2, COCTOSILIHX 3
IIATH PSAKOB JUIMHOM 5 M U INMPUHONW MEXAYPSAOUI
30 cm. IloceB mpoBoAuWSIM B CEpelUHE ampens, a
ypokaii ybupamu B KoHIe wuronsd. [lomydeHHBIN
ypoxai 3epHa mpeacTaBiieH B Tabnuie 2. ATpoHO-
MHUYECKUI OMBIT HECKOJBKO TOCTpajan OT MOpYH
ypokas ntuniamu. Tak obpazer mpoca RCAT017337
ObUI TOYTH TOJHOCTHIO HCIOPYEH NTHULAMH, B TO
BpeMsl Kak JApPYrHe copTa W SKOTHIBI MOCTPaJaly
oueHb Majyo. OOpazer; Pp2000 xapaktepu3oBaiics
OUYCHb HH3KOM BCXOXKECTHIO, YTO OTPa3WiIOCh Ha
HU3KOM yposkae 3epHa. O0pazen BVAL-903418 Tu-
POJIBCKOE MPOCO MPEACTABISIET Pa3HOBUIHOCTH pat-
entissum ¢ penkum 3aBsi3biBaHHEeM ceMsiH. HecMoT-
psl Ha TIpeJBapuTEbHbIC JaHHBIC, TOJyYEHHBIE pe-
3yJIbTaThl MO YPOKAalHOCTH 3€pHa OKa3aIUCh Hep-
CHEKTHBHBIMU. UTOOBI monmy4uTs Ooliee TIyOOKOe
MOHMMAaHUE TOTEHIMala YPOXaWHOCTH Ipoca Io-
ceBHOro B ycnoBusix Uramuu, B 2012 rony mnanu-
PYIOTCSI HOBBIE arpOHOMHYECKHE OIBITHI Mapa-
'HY BHHU3BK, Opemn,

JIILHO C Poccus.

Ta61mua 1. CopTa 1 DKOTHUIIBI TPOCA MOCEBHOTO: ITPOUCXOKACHNUEC U UCTOUYHHUKU.

CopTt 1 3KoTHI IIpoucxoxnenue Hcrounnk
AGES JI -A i
BVAL-903418 Tuposbckoe mpoco ABcTpus m:m POTPHHCKOS ATCHITTBO 3LI0POBRA
U nueBoi Oe3onacHocTH, JInHI, ABCTpHS
RCATO017334 Kaubeppau ABcTpanus
RCATO017337 IIpococ Kenus
RCATO017338 Kycora Typuus HWHcrutyT arpoboranuky, Tanuoctene, BeHrpus
RCAT017535 Kanana
RCATO017585 Tonas Benrpus
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CopT 1M 3KOTHI IIponcxoxneHue Hcrounuk
breck, Opnosckuit Kapnuk, BonsHoe, Kus-
xeckoe, KpymHockopoe, loopoe, CrasiH- Poccus
ckoe, Kaszause, Pp2000 BcepoccHiicKuii HayqHO-UCCIIEN0BATENBCKHIA
WHCTHUTYT 36pHOO0OOBBIX M KPYISHBIX KYJIbT
MooBa YT 3€p py YIBTYp
Soyuz (Coroz)
Poccus

Tabmuma 2. YpoxkaltHoCTh 3epHa (T/eNsIHKa U T/Ta) COPTOB M SKOTHUIIOB mpoca, BeipamieHHoro B 2011 roxy Ha

onbITHOM Tosie Matpude (Mosuse).

CopT MM IKOTHIT Ypowail sepia

r/nejssHKa T/Ta
Brneck 1869.83 2.49
OpJ10BCKUI KapJIuK 1617.75 2.16
BonbsHoE 1658.76 2.21
Kasoxeckoe 1204.49 1.61
Kpynnockopoe 1847.43 2.46
Hob6poe 1418.94 1.89
CraBsHCKOE 1550.44 2.07
Kazaube 1612.52 2.15
Soyuz (Coto3) 1833.66 244
Pp2000 137.52 0.18
BVAL-903418 Tupombsckoe mpoco 459.65 0.61
RCATO017585 Tona3 1744.00 2.33
RCATO017334 Kaubeppawu 1657.23 2.21
RCATO017535 1880.00 2.51
RCATO017337 IIpococ 308.62 0.41
RCATO017338 Kycora 1137.85 1.52
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Abstract

Following a successful research programme carried
out during the last decade concerning the cultivation
and use of buckwheat as an ingredient of health-
value-added aliments, recently, ENEA (ltalian Na-
tional Agency for New technologies, Energy and Sus-
tainable Economic Development) has directed its in-
terest towards other minor crops of potential use in
the preparation of functional foods, among which
various species of millet. A collection of germplasm of
proso millet (Panicum miliaceum L.) and foxtail millet
(Setaria italica L.) has been acquired to verify the
adaptability and grain yield potential in various lItal-
ian environments.

Key words: Panicum miliaceum, Setaria italica, grain
yield.

Introduction

The search for functional foods which help controlling
some disorders like indigestion, obesity and diabetes,
as well as preventing some diseases, has raised inter-
est on minor crops. In this context, proso (Panicum
miliaceum) and foxtail millet (Setaria italica) are
highly appreciated for promoting low glycaemic index
bringing about effective reduction in the levels of glu-
cose and insulin (Park et al. 2008). Millet protein, in
addition to exert a liver protective effect (Nishizawa et
al. 2002), is reported to positively affect plasma cho-
lesterol by enhancing the level of the HDL fraction
(Nishizawa et al. 1990; Nishizawa and Fudamoto
1995; Nishizawa et al. 1996; Choi et al. 2005; Park et
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al. 2008). Furthermore, the consumption of proso and
foxtail millet can also decrease the serum concentra-
tion of triglyceride in hyperlipidemic rats (Lee et al.
2010).

The above mentioned health beneficial properties of
millet prompted the interest of ENEA on this crop.
ENEA current research activities on millet

ENEA has acquired a collection of approximately 100
ecotypes of Panicum miliaceum and around 40 eco-
types of Setaria italica through various International
Institutes and Germplasm Banks (All-Russia Research
Institute of Legumes and Groat Crops, Orel, Russian
Federation; Institute for Agrobotany, Tapioszele,
Hungary; AGES Linz - Austrian Agency for Health
and Food Safety, Linz, Austria and IPK Gatersleben -
Leibniz Institute of Plant Genetics Crop Plant Re-
search, Gatersleben, Germany). Depending on the
amount of seed available, the material was grown in
single or double rows during summer 2011. The aim
of the first year of cultivation was to refresh and mul-
tiply the seed in view of agronomic trials that are be-
ing carried out starting from spring 2012 to identify
the best adapted ecotypes to central Italy environ-
mental conditions.

Additionally, a preliminary agronomic trial was car-
ried out in 2011, in collaboration with ARSIAM,
Agenzia Regionale per lo Sviluppo e I'Innovazione
dell'Agricoltura nel Molise "Giacomo Sedati" and the
All-Russia Research Institute of Legumes and Groat
Crops, Orel, Russian Federation, which provided the
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seed of 10 varieties that were confronted with 6 more
ecotypes (5 provided by the Institute for Agrobotany,
Tapioszele, Hungary and one by AGES Linz - Aus-
trian Agency for Health and Food Safety, Linz, Aus-
tria). The varieties and ecotypes of proso millet evalu-
ated and seed suppliers are shown in table 1. Due to
the limited amount of seed available, single plots of 6

m2, consisting of five 5 m long rows, 30 cm width,
were grown at the site of Matrice in the region of Mo-
lise (Central Italy). Sowing took place around the mid
of April and harvest was carried out at the end of July.
Grain yield obtained is presented in table 2. The agro-
nomic trial was subdued to a bird predation. The ac-
cession RCAT017337 Prosos was almost completely
predated while the other varieties and ecotypes suf-
fered only a minor damage. The variety Pp2000 was
characterized by a too low germination with conse-
guent impaired grain yield. The accession BVAL-
903418 Tiroler Rispenhirse is a patentissum race with
scanty seed setting. Though preliminary, the grain
yields obtained appeared promising. To gain further
insights on the grain yield potential of proso millet in
the Italian environment, new agronomic trials are
planned for 2012, in parallel with the All-Russia Re-
search Institute of Legumes and Groat Crops, Orel,
Russian Federation.
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Table 1. Proso millet varieties and ecotypes: origin and seed source.

Variety or ecotype Origin Source
AGES Linz - Austrian A for Health and Food

BVAL-903418 Tiroler Rispenhirse Austria |.nz u _rlan gency for Hieatih and oo
Safety, Linz, Austria

RCATO017334 Canberrai Australia

RCATO017337 Prosos Kenya

RCATO017338 Kusota Turkey Institute for Agrobotany, Tapioszele, Hungary

RCAT017535 Canada

RCATO017585 Topaz Hungary

Blestyaschee, Orlovski Karlik, Vol'noe, .

K heskoe, K koroe, Dobroe Russian ; ;

NyazNesKoe, KIUpnosKoroe, ' Federation All-Russia Research Institute of Legumes and Groat
Slavyanskoe, Kazach'e, Pp2000 Crops, Orel, Russian Federation
Soyuz Moldova
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Table 2. Grain yield (g/plot and t/ha) of proso millet varieties and ecotypes grown in the year 2011 at the experi-

mental site of Matrice (Molise).

Variety or ecotype Grain yield

g/plot t/ha
Blestyaschee 1869.83 2.49
Orlovski Karlik 1617.75 2.16
Vol'noe 1658.76 221
Knyazheskoe 1204.49 1.61
Krupnoskoroe 1847.43 2.46
Dobroe 1418.94 1.89
Slavyanskoe 1550.44 2.07
Kazach'e 1612.52 2.15
Soyuz 1833.66 244
Pp2000 137.52 0.18
BVAL-903418 Tiroler Rispenhirse 459.65 0.61
RCATO017585 Topaz 1744.00 2.33
RCATO017334 Canberrai 1657.23 221
RCATO017535 1880.00 251
RCAT017337 Prosos 308.62 0.41
RCATO017338 Kusota 1137.85 1.52

VIIK 635.65(100)(471)

3EPHOBOBOBBIE KYJIbTYPBI B MUPE 1 POCCUIICKOMN ®EJEPAIIAN

['.A. JEBEJIbIN
Mockosckuit HUMCX, «HemunHOBKaY

B cmamwve npeocmaenen ananumuyeckuii 0630p
COBPEMEHHOCO0 COCMOAHUA npouseodcmea 6 mupe u
Poccuu ocnosnvix 3epHob60606bix KyI6mMYp — Cou, 20-
poxa, monuna, gaconu.

Knroueswle cnosa: zopox, cos, monun, ¢acoius,
noceguvle nIowaAdu, YporCaiHocmy, Copmd.

Bo mHOTHX TycTOHaceneHHBIX cTpaHax (Kuraii,
WHnus u 1p.) Mupa 3epHOO0O0BBIE KYJIBTYPHI SBIISI-
I0OTCS OCHOBHBIMH HMCTOYHUKAaMHU MHUIIEBOTO Oelka.
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Cpenu HHUX BBIIENSETCA COsl, KaK BBICOKOOEIKOBas
BBICOKOMAacJIMYHas KynbTypa [1].

Mo namaeiM FAOSTAT (2011) B 2010 T. mO-
CeBHBIC IIOmaau cou coctaBisin 102386 ThIC. ra,
npu cpenHeil ypoxaiiHoctH 25,5 m/ra. Cseime 30
MJH. Tra 3aauMana cost B CHIA ¢ ypoxaitHocTsiO 29,2
w/ra. I[To 8-9 miH. ra BeiceBanu coro B Kurtae n UH-
JIUH, HO yposKai 3epHa Obl1 Hrke 11 u 17 11/ra cooT-
BETCTBEHHO.
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