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PE3OME

Mopaamn 6oratcTBOTO U pa3Hoobpa-
3MeTO0 Ha pacTeHusATa B TpeBHaTa MOK-
pvBKa, NnaHWHCcKaTa 30Ha npegnara LeH-
HA  BB3MOXHOCTW 4pe3 ecTecTBEHUTe
Tpe=BOCTOW, KOUTO Ce u3nosssar 3a
nawla oT roeegara, OCUrypsiBainkm Kayecr-
BeHa XpaHa. Llenta Ha HacToALWwOoTO npo-
yuBaHe e fJa n3cfnefBa CbAbpXaHNeTo Ha
MaCTHV KWUCe/SIMHM W CbCTaBa Ha MJ/ISAKO,
Nnosly4eHo OT KpaBW, nacAawy BbPXY net
nofobpeHu TpeBOCTOU: BapuaHt A
TopeHe; B — TopeHe nocnegsaHo OT
orpaxgaHe; C — BapyBaHe, TOpeHe, Mo-
cfnefsaHo ot orpaxgaHe, D — noacasaHe,
BapyBaHe, XMMWYECKO TOPEeHe U orpax-
jaHe; n T — perpaguvpano nacuwe c
Nardus stricta (koHTponeH napuen) pas-
nosnoxeHn Ha 1800 M H. B. B nnaHuHaTa
BnaHa Byuyern. OnpepneneHun ca usmko-
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SUMMARY

Due to the richness and diversity of
plants in the grass carpet, the mountain
area offers a valuable potential of natural
grasslands that are exploited by cattle
through grazing, providing quality food.

The aim of this study was to evaluate the
fatty acids content and composition of
milk obtained from cows that grazed on
five grasslands improved by: A — chemical
fertilization; B chemical fertilization
followed by paddocking; C liming,
chemical fertilization and paddocking, D —
reseeding, liming, chemical fertilization
and paddocking, and T degraded
pasture by Nardus stricta (control plot),
located at 1800 m altitude in Blana Bucegi
Mountains. The physico-chemical
parameters and fatty acids profile of the



XUMWUYHUTE napameTpy U NpoduabT Ha
MaCTHUTE KUCENIMHW Ha MJISKO, u3cnen-
BaHO B Hayasl0TO Ha NATOTO, Mpe3 Mbp-
BaTa nawa MnskoTo, npousBefeHo oT
XXMBOTHW, M3N0ON3BallM MNAaHUHCKATE na-
cuwa, e oborateHo ¢ MasHWHU N MUKPO-
KOMMOHEHTU, KOWTO Ca MNOJIE3HM 3a YO-
BELUKOTO 34paBe (MacTHW KWUCESIMHW, BU-
TaMuHM 1 T.H.). [pn aHanmM3a Ha cbCcTaBa
Ha MacCTHUTE KUCEJIMHWN B M/ISIKOTO M3MbK-
Ba naypuHosarta kucenuHa C12:0 c Buco-
KN KOHUeHTpauun (6.14-7.74%), npucbCT-
Bally BbB BCUMYKM aHannsmpaHu npooéu.
OT 0cOo6eHO 3HA4YeHVe ca HeHacuTeHuTe
MAaCTHV KUCE/IMHU KaTo NasiMMTOSIeHOBa
KncenuHa C16:1 n nuHONOBa KuUCeNUHa
C18:2, kouTo ca B NO-BMCOKa KOHUEHTpa-
uns B nogobpeHuTe napuenu B cpasHe-
HMe C KOHTPONHWA napuesn. Bue dnopuc-
TUYHMSA CbCTaB Ha NOA4O6pPeHMTE BapuaH-
TM npeobnagasat Festuca nigrescens,
Agrostis capillaris n Poa pratensis, kouto
nocteneHHo 3amectsatr Nardus stricta ot
KOHTPO/IHMSA napuen.

KntovoBn gymu:  cybannuiicku
TpeBOCTOM, nNacuwia, KpaBe  MJISIKO,
MaCTHW KUCENNHW, qoJIopasieH CbCTas

yBO/[,

Mopaamn 6oratcTBOTO U pa3Hoobpa-
3MeTOo Ha pacTeHusiTa B TpeBHaTa MOk-
pviBKa, NMiaHWHCKaTa 30Ha npejnara LeH-
HV Bb3MOXHOCTY Ype3 eCTeCTBEHUTE Tpe-
BOCTOM, KOWUTO Ce M3Mno/a3BaT 3a nawa ot
ropefarta, ocurypsiBaiikm kauectseHa xpaHa.

Romanzin et al. (2013), B n3cneg-
BaHe Ha XapakTepucTukara Ha MacTHuTe
KUCENMHN Ha MNISKO OT Kpasu, KOMTO na-
caT BbPXy MNJIAHUHCKN TPEBOCTOU WK ce
XpaHAT CbC CEHOo, Moco4yBaT 4ye MpecHus
hypax nokaysa HMBOTO Ha MOJSIMHEHACK-
TEHUTE W MOHOHEHacCUTEHWTE MacTHU
KUCENUNHMN.

HekoHTponvpyemn dhaktopu, kato
HanprMMep XapaKkTepUCTUKN Ha XMBOTHUTE
n omsmyeckaTa MM aKTUBHOCT, ynpasre-
HYe Ha nawara, deHonornyHa asa Ha
TpeBuTe, MoraT ga MoB/AMSAAT BbpPXY CbC-
TaBa Ha MacCTHWUTE KUCE/IMHW Ype3 NpoMmsi-
Ha B M3bopa Ha pacTuTesiHa XpaHa Ha
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milk analyzed in early summer, during the
first part of grazing, were determined.

The milk produced by animals using the
mountain pastures is enriched in fats and
microcomponents, which are beneficial for
human health (fatty acids, vitamins etc.).

From the analysis of the fatty acids
composition in milk, the lauric acid C12:0
is highlighted, with high concentrations
(6.14-7.74%), present in all the analyzed
samples. Of particular importance are the
unsaturated fatty acids, such as
palmitoleic acid C16:1 and linoleic acid
C18:2, which are in a higher concentration
in the improved plots compared to the
control plot. The floristic composition of
the improved variants highlights the
dominance of the Festuca nigrescens,
Agrostis capillaris and Poa pratensis,
which have gradually replaced Nardus
stricta from the control plot.

Key words: subalpine grasslands,
grazing, cow's milk, fatty acids, floral
composition

INTRODUCTION

The mountain area offers a
valuable potential of natural grasslands
that are exploited by the cattle through
grazing, providing quality food, due to the
richness and diversity of plants in the
grass carpet.

Romanzin et al. (2013), comparing
the profile of fatty acids obtained from
cow's milk, which grazed on mountain
grasslands or fed a hay-based diet,
showed that fresh feed increased the level
of both polyunsaturated and mono-
unsaturated fatty acids.

Uncontrolled factors such as animal
characteristics and physical activity,
grazing  management, and grass
phenological stage may affect milk fatty
acids profile through changes in animal
herbage selection (Coppa et al., 2009).



xnBoTHute (Coppa et al., 2009). Mnsiko-
TO, NPOV3BEAEHO OT XMBOTHW, U3MO0/3Ba-
WM NNaHWHCKUTE nacuwla, e oboraTeHo ¢
Ma3HWHU W MUKPOKOMMOHEHTN, KOUTO ca
Nnose3HN 3a 4YOBELUKOTO 3apasBe (MacTHU
KUCENIMHU, BUTAMUHN).

Mnsko oT KpaBW, KOMTO nacart uam
ca XpaHeHW CbC CBEX (hypax, 0CO6EHO OT
TpeBocToM 6oratu Ha BuaoBe 1M 60608K
TpEBMW, MMa 3HAYUTESTHO MO-BMCOKO CbHOT-
HOLUEHME Ha HEHACUTEHU CMPSAMO HacuTe-
HW MacTHW KMCESIMHU 1 MO-BMCOKO CbAbP-
XaHune Ha xpaHutenHu BewecTtBa (Kalac
and Samkova, 2010).

KpaBeTo MASKO CbAbpXa rn1aBHO
HaCUTEHN MacTHU KUCENWHW, Tbil KaTo
6akTepumTe B TbpOyxa uype3 npouecu Ha
XuAporeHmpaHe npegoteparasar obpasy-
BaHETO Ha MO-ro/fiiM MPOLEHT HeHacuTe-
HW MacTHU kucenuHn (Georgescu, 2000).

KoHueHTpaumsaTa Ha MacTHU Kuce-
NIMHN ce BAusie OT akTopu KaTo: Xpa-
HEHE Ha XMBOTHWUTE, MEPUOS Ha nauwa,
reHeTUYHN napameTpu (B/IMSIHWE Ha NOpPO-
jarta), VHAMBUAYa/THOCT Ha >XUBOTHWTE,
naktauymsa n mnedeH gobus (Hanus et al.,
2018).

Llenta Ha HacToALETO NpoyyBaHe
e [Ja Nnpoyyu CbObPXAHWETO Ha MacTHU
KACE/IMHU N CbCTaBa Ha MJ/ISIKOTO Kpasw,
nacsily Bbpxy NeT TPEBOCTOW, TPETUPAHNU
no nNeT pas/InYyHN HAYMHMN.

MATEPVAJT N METOOU

WN3cnepBaHusATa ca npoBefeHn npes
2019 roguHa, B Ha4yasloTO Ha NATOTO, B
nbpBara 4act Ha nawarta, Ha 1800 ™
HaJMOpCKa BMCOYMHA B  NiaHuHarta
BnaHa by4yeru

WN3cnepsaHeTo M3nosnssa Kpasu OT
nopoga Brown of Maramures (Schwyz),
ajanTypaHy KbM Hail-CypoBUTE MIAHUHCKN
yCnoBus, CbC cpefHa mseyHocT (12-14
l'rmaBa ¢ 3,5% wMa3HuHKM). 3a Bceku
napuen, B3eT B Mpoy4yBaHeTo, ca pasmnpe-
JeneHn 3 KpaBu, KOUTO Macaxa nog
OTKpUTO Hebe, 6e3 MNoAC/OH, KOUTO ce
XpaHAT caMo C Tpesa OT napuena, con u
Boga (Marusca et al., 2016).
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The milk produced by animals using the
mountain pastures is enriched in fats and
microcomponents, which are beneficial for
human health (fatty acids, vitamins).

Milk from cows grazed or fed fresh
forage, especially from species-rich
grasslands or forage legumes, has a
considerably higher ratio of unsaturated to
saturated fatty acids and a higher content

of nutritionally beneficial (Kalac and
Samkova, 2010).

Cow's milk mainly contains
saturated fatty acids, because the

bacteria in rumen through hydrogenation
processes prevent the formation of a
higher proportion of unsaturated fatty
acids (Georgescu, 2000).

Fatty acid concentration is
influenced by factors such as: animal
nutrition, grazing period, genetic
parameters (breed influence), animal
individuality, lactation and milk yield
(Hanus et al., 2018).

The aim of this study was to
evaluate the fatty acids content and
composition of milk obtained from cows
that grazed on five differently treated
grasslands.

MATERIAL AND METHODS

The researches were conducted in
2019 year, in early summer, in the first
part of the grazing, at 1800 m altitude in
Blana Bucegi Mountains.

The study used cows from the
Brown of Maramures (Schwyz) breed
adapted to the harshest mountain
conditions, with average production milk
(12-14 I/head). For each plot taken in the
study were distributed 3 cows, which
grazed under the open sky, without
shelter, these feeding only with grass from
the plot, salt and water (Marusca et al.,
20186).



MeTTe ekcnepvMeHTasIHU Napuena
A, B, C, D n T ca obpabotBaHn no
pas/iMyeH HauuH, KakTo crejga:

1. NMapuen (rpyna) A: EcTecTBeH
TpeBocToin (Nardus stricta goMuHUpaL,
BUA), HATOPEH C XMMUYEeCKM TOpOBe,
KakTo cneasa: 200 kg/ha N + 100 kg/ha
P,Os +100 kg/ha K,O npe3 2000 r.; 150
kg/ha N + 75 kg/ha P,0Os +75 kg/ha K,0
npe3 2001 r.; 100 kg/ha N + 50 kg/ha
P,Os + 50 kg/ha K,O npe3 2002 r .; 150
kg/ha N + 100 kg/ha P,0Os + 100 kg/ha
K,O npe3 2010 r .; 100 kg/haN npes 2011
r .; 50 kg/ha N npe3 2012 r.; 150 kg/ha N
+ 100 kg/ha ,05 + 100 kg/ha K,O npes
2014 r.; 100 kg/ha N npes 2015 r.; 50
kg/ha N npe3 2016 .

2. Mapuen (rpyna) B: EcTecTBeH
TpeBocToin (Nardus stricta gomuHMpaLy,
BUA), XMMWYECKO TOPEHE B MNepuoga:
1996-1998 r. ¢ Hopma 150 kg/ha N + 75
kg/ha P,0Os +75 kg/ha K,O, cnep ToBa ca
narepyBasiv M/IEYHN KpaBW Ha naila npes
2004, 2010 wn 2016; Mpegn wau Heno-
CpeAcTBEHO crief, nawara € TOpPeH Cbe
cynepdhocchat B Ao3a 100 kg/ha P,0s.

3. Mapuen (rpyna) C: EctecTBeH
TpeBocToin (Nardus stricta goMuHUpaL,
BMA), BapoBuk Ha 2/3 ot Ah npe3 1995 r.,
XUMUYECKN onsiogeHa B nepuoga 1996-
1998 r. ¢ po3a 150 kg/ha N + 75 kg/da
P,Os +75 kg/da K,O, cnesn koeTto ca
narepyBasiv MIEYHU KpaBu 3a nawa npes
2003, 2009 n 2015 rognHa.

4. Mapuen (rpyna) D: Macuue no-
CATO CbC CeMeHa M BapyBaHo npe3 1995
r., TopeHo ¢ xumun4yecka Top NPK mexay
1996-1998 r., , NOEHTUYHO Ha napuesv B
n C, cnep Koeto ca narepysBasivM/ieyHu
KpaBu 3a nawa npe3 2002, 2008 n 2014
rogvHa.

3a centbaTa € m3non3BaHa CMeC
OT MHOTOrOAMLIHN TPEBU N diypaxHu 60-
60BM KynTypu, cberosila ce ot: Phleum
pratense cbc copt Favorit (40%), Festuca
pratensis ¢ Transilvan (25%), Lolium
perenne ¢ Marta (5%), Trifolium hybridum -
MecTHa nonynaumMss Ha copT Brasov
(15%), Lotus cornicuvadaus copt Livada
(15%).
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The 5 experimental plots A, B, C,
D, and T were treated differently, as
follows:

1. Plot (Group) A: Natural grassland
(Nardus stricta dominant species) fertilized
with chemical fertilizers, as follows: 200
kg/ha N + 100 kg/ha P,0O5 +100 kg/ha K,O
in the year 2000; 150 kg/ha N + 75 kg/ha
P,Os +75 kg/ha K,0 in the year 2001; 100
kg/ha N + 50 kg/ha P,Os + 50 kg/ha K,O
in the year 2002; 150 kg/ha N + 100 kg/ha
P,Os + 100 kg/ha K,O in the year 2010;
100 kg/ha N in the year 2011; 50 kg/ha N
in the year 2012; 150 kg/ha N + 100 kg/ha
P,Os + 100 kg/ha K,O in the year 2014;
100 kg/ha N in the year 2015; 50 kg/ha N
in the year 2016.

2. Plot (Group) B: Natural grassland
(Nardus stricta dominant species) chemical-
ly fertilized in the period: 1996-1998 with a
rate of 150 kg/ha N + 75 kg/ha P,0s5 +75
kg/ha K,O, then paddocked with dairy
cows in the years 2004, 2010 and 2016;
Before or immediately after paddocking,
chemically fertilized by superphosphate at
a dose of 100 kg/ha P,0s.

3. Plot (Group) C: Natural grassland
(Nardus stricta dominant species), limed on
2/3 of Ah in 1995, chemically fertilized in
the period 1996-1998 with a dose of 150
kg/ha N + 75 kg/ha P,Os +75 kg/ha K,0O,
then paddocked with dairy cows in the
years 2003, 2009 and 2015.

4. Plot (Group) D: Seeded and
limed pasture in 1995 year, chemically
fertilized with NPK between 1996-1998
years, identical to plots B and C, and
paddocked with dairy cows in the years
2002, 2008 and 2014.

For sowing it has been used a
mixture of perennial grasses and forage
legumes consisting of: Phleum pratense
Favorit variety (40%), Festuca pratensis
Transilvan (25%), Lolium perenne Marta
(5%), Trifolium hybridum - local population
of Brasov (15 %), Lotus corniculatus
Livada variety (15%).



5. Mapuen (rpyna) T:. EcTtecTtBeH
Tpeoctoin (Nardus stricta goMuHMpaLy,
Bna), 30 roguHn paunoHasiHO M3Non3Ba-
He, pasnosioxXeH B paMKuUTe Ha ekcnepwu-
MEHTaNIHOTO Mofie Ha l3cneposarescka
nnaHuHcka 6asa B byuern.

Bceku napuen nma 0,75 ha nnod.

Onpenenat ce OU3NKO-XUMUYHUTE
napameTpu (MasHVWHUW, MPOTEUH, N1aKTo3a,
cyx 6e3macsieH ocTaTbK, rbctota u pH)
Ha M/Ie4yHU npobu, MosydyeHn npes Mbp-
Bara M TpeTa cegmuua Ha loHW, B Hava-
NOTO Ha nawa. AHanuMsvMpaHu ca cpeg-
HUTE MJIeYHN Npobu 3a BCsKa rpyna ypes
aHanmzaTtop Ekomilk Total Bulteh 2000.
OT XOMOreHusupaHuTe maevyHn npobu e
onpegzeneH npoduna Ha MacTHUTE Kuce-
NHW. MeTunioBuTe ectepm Ha MacTHUTE
KNCENUHN ca aHaM3npaHu 4pes3 rasosa
Xpomatorpagmss ¢ MaccrnekTpoMeTpus
ypes obopyasaHe Shimadzu GC MS — QP
2010 PLUS.

Mporpama MSTATC e u3nonssaHa
3a cTartucTnyeckara obpaboTka Ha ekcrne-
pUMeHTaNHUTE [aHHW. BapuauuoHHUAT
aHanu3 e nscneaBaH Ypes cTaHfapTHU Tex-
HUKW, a pasfiukute Mexay cpegHute
CTOMHOCTM Ca CpaBHEHM 4Ype3 TecT Ha
[ bHKaH Npy HMBO Ha 3HAYMMOCT OT O = 5%.

PE3YJITATU N OBCBXXOAHE
Pesyntatute no OTHOWeEHME Ha
(hM3UKO-XMMUYHWUTE NapameTpy Ha aHa-
nv3npaHnTe Npobu OT KpaBe M/SKO ca
npeactaseHn B Tabnvua 1.

5. Plot (Group) T: Natural grassland
(Nardus stricta dominant species), 30
years rationally used, located within the
experimental field of the Mountain
Grassland Research Base from Bucegi.

Each plot has 0.75 ha area.

The physico-chemical parameters
(fat, protein, lactose, solids nonfat (SNF),
density and pH) of the milk samples,
collected in the first and third week of
June, at the beginning of grazing period
were determined. The average milk
samples for each group using the Ekomilk
Total Bulteh 2000 analyzer were
analyzed. From the homogenized milk
samples, were made determinations for
the fatty acids profile. The methyl esters
of fatty acids were analyzed by Gas
Chromatography with Mass Spectrometry
using a Shimadzu GC MS - QP 2010
PLUS equipment.

The MSTATC program was used
for the statisc processing of the
experimental data. Analysis of variance
was performed using standard techniques
and differences between the mean values
were compared through Duncan’s test at
significance level a = 5%.

RESULTS AND DISCUSSION
The results regarding the physico-
chemical parameters of analyze cow's
milk samples are presented in Table 1.

Tabnmua 1. PU3NKO-XMMUYHN XapaKTEPUCTUKN Ha KpaBe M/ISAKO
Table 1. The physico-chemical parameters of cow’s milk

FoVIN KDABY MasH1Hu MpoTtenHu NakTo3a SNF* MnbTHOCT
GI’FC))):J ofpcows Fat Protein Lactose o Densigy pH
P % % % ° kg/m

Group A 3,67 3,51° 4,86 8,67" 1,0310 6,47°
Group B 3,52° 3,42° 4,82% 8,60" 1,0305 6,38°
Group C 3,68" 3,49 4,88% 8,73 1,0299 6,43
Group D 3,82 3,68° 4,92° 8,97 1,0299 6,46°
Group T 3,40° 3,41° 4,77° 8,61" 1,0298 6,39°
DL 5% 0,10% 0,08% 0,059% | 0,157% - 0,03%

&4 croliHocTUTE C pas3nunyHN MHAEKCHN BykBYM ce pasnuyasat npu DL 5% (DL — pa3nuuyHa rpaHuLa)
@4 value with different subscript letters differ at DL 5% (DL — different limit)

* SNF — cyx 6e3amacneH octarbk / solid non fat
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OT rnegHa ToYka Ha dU3UKO-
XMMWUYHUTE napameTpu, MAeYHuTe npobwm
ce pasnmyaBar MNpu pas/iMyHUTE Tpynu.
CyxusaTt 6e3macneH octaTbk B M/ie4HUTE
npobu nokasea CTOMHOCTM Mmexay 8.60-
8.97%. CbAabpXaHMeTOo Ha Mas3HUHU B
aHa/IM3MpaHMTe MJIEYHU MPobU e mexay
3.40-3.82%. Hali-BMCOKOTO CbAbpXaHue
e nony4yeHo B rpyna D, OT kpaBu KoWTO
nacatr Ha MOACAT Mapuen c BapyBaHe.
CbAbpXaHNETO Ha NPOTEUH CbLLO € Haii-
Bucoko B rpyna D (3,68%), nocnepnsaHo
ot Ipyna A (3.51%), KpaBu KOUTO nacaT
BbPXY TOpPeH napuen. CbAobpXaHWeTo Ha
naktosa e mexay 4.82-4.92%.

CbAobpXaHMeTO Ha HeHacuTeHu
MacCTHV KUCENWHW B MJIEYHWUTE Npobu 3a
BCAKa rpyna kpaBu € npeacTaBeHO B
Tabnuua 2.

From the physico-chemical
parameters of cow’'s milk samples point of
view, were differences between groups.
The solid nonfat of milk samples showed
values between 8.60-8.97%. The fat
content in the milk samples analyzed was
between 3.40-3.82%, and the highest
content was obtained at Group D, cows
that grazed on the plot with reseeding and
liming treatment. Also the protein content
was the highest at Group D (3,68%),
followed by Group A (3,51%), cows that
grazed on fertilized plot only. The lactose
content had values between 4.82-4.92%.

The content of unsaturated fatty
acids for the milk samples for every group
cows is presented in Table 2.

Tabnumua 2. KoHueHTpaumsa Ha HaCUTEHN MacTHU KUCENIMHN B KpaBe MJ/ISKO
Table 2. The concentration of saturated fatty acids in cow’s milk

MacTHU KucenuHu "pynu kpaBw/Group of cows
Fatty acids
% K,zlgggi”c;a Group | Group | Group | Group | Group | DL 5%
HacuTteHw/Saturated of acid A B c D T
KanpoHoBa kucenuHa/Caproic acid C6:0 9,65° 7,85° 7,96° 6,54° | 5,82° | 0,04%
Kanpunosa kucenuHal/Caprylic acid C8:0 6,15% 6,08% 5,98% 6,03% 463" | 057%
KanpuHoBa kucenuHa/Capric acid C10:0 3,4% 3,26° 3,44° 3,56% 3,69 | 0,71%
NaypuHosa kucennHa/Lauric acid C12.0 | 7,68 6,35 7,42° | 6,14° | 7,74 | 0,58%
MwupucTHOBA KucenuHa/Miristic acid C14:0 | 6,14° 6,05 6,08" 596" | 10,18 | 0,89%
MeHTagekaHoBa kucennHa/Pentadecanoic acid C15:0 2,49° 2,56° 2,85° 2,42° 0,2° 0,46%
ManmutuHoBa kucenuHa/Palmitic acid C16:0 | 11,29° | 12,87° | 11,35° | 11,48° | 21,04° | 0,45%
MaprapuHoBa knucennHa/Margaric acid c17.0 | 0,71° 0,68° 0,74 | 065" | 1,45% | 0,46%
CreapvHoBa kucenmHa/Stearic acid C18:0 | 15,21* | 16,24* | 1587* | 1543% | 11,98° | 1,94%

&€ cTOMHOCTUTE C pas/INyHK MHAEKCHM BYKBU ce pasnuyasar npu DL 5% (DL — pas/iMdyHa rpaHuua)
a-e value with different subscript letters differ at DL 5% (DL — different limit)

NaeHTndumumpaHnute macTHu Kuce-
NINHY ca npeArMHO MOHOKapOOKCU/IHU KU-
CEJIMHN C YeTeH Bpoil BbIIEPOAHN aToMM
C pefvua BbrNepoaHn atomm B obxBaTa
C6 n C18.

MacTHUTE KUCENNHU C HeveTeH Bpoli
BbLI/IEPOA, MpUCHCTBAT, HO B MO-Masiku
Konnuectea. BHuMmaHWe 3acnyxaBa neH-
TagekaHoBaTa kucenuHa C15:0, koATo e
yCTaHOBEHAa B MJjleyHaTa MasHuHa ¢ npo-
nopumsa ot okoso 2.5% BBHB BCUYKN MJIEY-
HW npobu, ¢ nskveHne Ha T rpynarta, ¢
MHOTO NO-HUCKO CbAbpxaHue (0.2%).

Ot Tabnuua 2 ce 3abenssBa, ye

The fatty acids identified are
predominantly monocarboxylic acids with
an even number of carbon atoms, with a
number of carbon atoms in the range C6
and C18.

Fatty acids with an odd number of
carbon are present, but in smaller
quantities. Note the pentadecanoic acid
C15:0, which was identified in milk fat with
a proportion of about 2.5% in all milk
samples, except for the T group, with a
much lower content (0.2%).

From Table 2, it is observed that in
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BbB BCWYKM MJ/IEYHW NPO6M OT Kpaswu OT
rpynata (A, B, C, D n T) kanpuHoBaTta
kncennHa C10:0 nma cXo4HW KOHUEHTpa-
ummn (3.26-3.69%). JSlaypuHoBaTa Kucenu-
Ha C12:0 CblWO UMa CTONHOCTW, 6SIN3KN
3a BCUYKM MJIEeYHM Npobu u ce Hamupa B
No-BUCOKN KOHUEeHTpauuu (6-7%).

Tes3n OBe CPefHOBEPWXHN MACTHU
KncennHu, kanprvHoBa kucenuHa C10:0 u
naypuHoBa kucenunHa C12:0 umat 6akte-
puLMAHa aKTUBHOCT, KOSITO € TOKCUYHK Cpe-
wy peavua mukpoopraHusmm (Escherichia
coli, Salmonella enteritidis, Campylobacter
jejuni, Listeria monocytogenes n Clostridium
perfringens), nNpuYnHABALLM TracTpoeHTe-
puT, NpegasaH 4ype3 xpaHarta (Sprong et
al., 2001). Jewell si Cashman (2003)
yCTaHOBSABAT, Ye abcopbumaTa Ha Kasumii
in vivo e 3acuneHa oT NPMCHLCTBMETO Ha
Te31 KUCENUHU B MNSAKOTO.

HacuteHnTe MacTHU KUCenuHu, Kou-
To ca = 40% OT MacTHUTE KUCENWHU B
M/eyHata MasHuHa, naypuHosa (12:0),
MupuctuHosa (14:0) n nanmutnHosa (16:0),
Cca M3BECTHW KaTo OCHOBHW XpPaHWUTEsHK
MacTHW  KUCEeJIMHW, KOUTO noBsuwasart
xonectepona (Berner, 1993; Katan et al.,
1995). Mo OTHOLLEHUEe Ha CbAbpPXaHNETO
Ha mupuctuHoBa kucenvHa C14:0 v nan-
MUTUHOBa kucenuHa C16:0 B npobu ot
Kpase mnsako ot A, B, C, D rpyna, Kouto
nacsxa BbpXy Nofo6peHnTe BapnaHTu, Te
MMaT No-HWUCKM KOHLUEeHTpauum oT T rpynaTta.

Cpef, MacTHUTE KUCE/IMHWN C Heye-
TeH Gpoii BbINEpogHW aToMu € UAEHTU-
dmuympaHa maprapuHosa kucenuHa (C17:0),
KOATO NPUCBHCTBA B HUCKWN KOHLEH-Tpauum
BbB BCUMYKM MsiedHM npobu (0.65-0.74%),
C M3KNoYeHve Ha T rpynata C no-Bucoka
KoHueHTpauusa (1.45%). Mo oTHoweHwune
Ha KOHUeHTpauusaTa Ha cTeapuHoBa Kuce-
nnHa C18:0, rpyna B rpyna ce 3abenssea
Hali-BMCOKa KOHUeHTpauus (16.24%), goka-
To 3a T rpyna KOHUEeHTpauusTa e mo-Hucka
(11.98%), O6LWOTO CbAbPXAHME Ha Hacu-
TEHW MaCTHW KWUCE/IMHW B MJ/IeYHUTe
npobu e npeacTaBeHo BLB durypa 1.
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all the milk samples of the group cows (A,
B, C, D, and T), capric acid C10:0 has
similar  concentrations  (3.26-3.69%).
Lauric acid C12:0 also has values close
for all milk samples and is found in higher
concentrations (6-7%).

These two medium chain fatty
acids, capric acid C10:0 and lauric acid
C12:0 have bactericidal activity, being
toxic to a number of microorganisms
(Escherichia coli, Salmonella enteritidis,
Campylobacter jejuni, Listeria mono-
cytogenes and Clostridium perfringens)
which causes gastroenteritis transmitted
by food (Sprong et al., 2001). Jewell si
Cashman (2003) found that calcium
absorption in vivo was enhanced by the
presence of these acids in milk.

Saturated fatty acids, which are
40% of the fatty acids in milk fat, lauric
(12:0), myristic (14:0) and palmitic (16:0),
are known to be the main food fatty acids
that increase cholesterol (Berner, 1993;
Katan et al., 1995).

Regarding the content of myristic acid
C14:0 and palmitic acid C16:0 in cow's
milk samples of A, B, C, D group, who
grazed on the improved variants they had
lower concentrations than the T group.

Among the fatty acids with an odd
number of carbon atoms, margaric acid
(C17:0) was identified, which was present
in low concentrations in all milk samples
(0.65-0.74%), with the exception of the T
group with a higher concentration (1.45%).
Regarding the concentration of stearic
acid C18:0 in milk samples, B group is
noted, with the highest concentration
(16.24%), while, for the T group, the
concentration was lower (11.98%). The
total content of saturated fatty acids in the
milk samples is present in the Figure 1.
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Group A Group B Group C Group D GroupT

dur. 1. CbabpXaHMe Ha HACUTEHUTE MAaCTHU KUCE/IMHU B M/IEUHUTE Npo6un
Fig. 1. Content of saturated fatty acids in milk samples

CbabpXaHNETO Ha HeHacuTeHu

The content of unsaturated fatty

MacTHM KUCENMHW B MnevyHuTe npobu 3a | acids for the milk samples for every group
BCSIKa rpyna KpaBuM e npeacTtaBeHO B | cows is presented in Table 3.

Tabnuua 3.

Tabnuua 3. KoHLeHTpaumsa Ha HEHaCUTEHN MaCTHN KUCENIMHU B KpaBeTO MJ/ISKO
Table 3. The concentration of unsaturated fatty acids in cow’s milk

HeHacuTeHn MacTHU KUCENNHU Mpynu kpasu/Group of cows
Unsaturated fatty acids Kucennna 0

% Notation | G"oup | Group | Group | Group | Group DL 5%
MoHoHeHacuTeHn/Monounsaturated of acid A B c D T
MupucTuHoBa KicenuHa/Myristoleic acid Cl4:1 | 21% |1,54®] 1,83 | 1,12° | 0,03° | 0,58%
ManmuTuHoBa KucenuHa/Pamitoleic acid Cl16:1 | 7,27° | 7,54° | 8,47° | 6,54° | 2,78° | 0,52%
Oneutosa kcennna/Oleic acid Cc18:1 | 9,94 |11,48°|10,35|15,64"|22,77%| 1,11%
MonuHeHacuteHn/Polyunsaturated
NuHonosa kncenuualLinoleic acid C18:2 | 3,61° | 3,68 | 3,58° [ 3,12® | 2,6° | 0,66%
a-7IMHOMeHOoBA KcenuHa/a-Linolenic acid (ALA)| C18:3 | 6,69° | 5,87° | 6,96* | 7,45% | 2,29° | 0,76%
PymMeHHa kucenuHa/Rumenic acid CLA 3,49% | 3,87% | 2,44° | 3,98 | 1,73 | 0,74%

&4 croliHocTUTE C pas3nunyHN MHAEKCHN BykBYM ce pasnuyasat npu DL 5% (DL — pa3nuuyHa rpaHuLa)
a-d value with different subscript letters differ at DL 5% (DL — different limit)

OC06eHO 3Ha4YeHMe MmaTt HeHacw-
TEeHUTEe MaCTHU KNCEJTUHN C HAKOJIKO ,CI,BOVIHVI
BPBb3KK, HapnvaH CbLo HE3aMEHNMUN MacCT-
HU KMCENUHW, HE0BX0AMMUN Ha opraHn3ma,
Tbii KaTo TOli HE MOXe Aa rM cuHTe3upa.
Cpef, Haii-BaHUTE MAaCTHU KUCESINHW,
naeHTUruMpaHn B nNpobute oT MJISIKO,
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A particular importance has the
unsaturated fatty acids with several
double bonds, also called essential fatty
acids, necessary for the body because it
cannot synthesize them. Among the most
important fatty acids identified in milk
samples are linoleic acid (C18:2), o-




ca JwuHonoBa kucenuvHa o (C18: 2),
o-niMHoNeHoBa kucenuHa (ALA) (C18:3),
npucbCcTBaLla BbB BUCOKM KOHLUEHTpauuu
B Npobu oT kpaBe msko oT A, B, C, D
rpyna, KouTo nacaT Bbpxy nofo6peHu
BapuaHTu. OTbensssame rpyna D ¢ Hai-
BMCOKa KOHUeHTpaumns Ha ALA (7,45%).
durypa 2 npeacrtaBs CbAbpXaHNETO Ha
MOHOHEHACUTEHN W MOJIMHEHACUTEHNU
MacCTHW KUCENNHW B MJIEYHUTE NPO6U.

linoleic acid (C18:3), present in high
concentrations in cow’s milk samples of A,
B, C, D group, who grazed on the
improved variants.

We note D group, with the highest
concentration in ALA (7.45%). Figure 2
presents the content of monounsaturated
and polyunsaturated fatty acids in milk
samples.

O Monounsaturated

O Polyunsaturated

GroupA GroupB GroupC GroupD GroupT

dur. 2. CbabpKaHMe Ha HEHACUTEHUTE KUCENVHN B M/IEYHUTE NMPO6U
Fig. 2. Content of unsaturated fatty acids in milk samples

CbAbpXaHNeTO Ha KOHtorvpaHa nu-
Honosa kucenuHa (CLA), no-cneumasiHo
pyMEeHHa KucesnvHa, U3oMepu Ha JSINHOJO-
Ba KMCENNHA, 3a KOMTO ce CMATa, Ye umart
BMCOK MOTEHLMasT B HOBELLUKOTO XpPaHEeHe ¢
TexHuTe nonesHu ceoiictea (Chambaa et
al., 2006), cbLo € B NO-BUCOKU CTOMHOCTU
B M/IEYHUTE MPO6GW OT KpaBu, KOUTO nacart
BbPXY NogobpeHnTe napuenu.

KayecTBOTO Ha MISKOTO ce Buse
NPsIKO OT CbCTaBa Ha TpeBHaTa NoKPMBKa,
nopagu KoeTo no3HaBaHeTo Ha dhnopuc-
TUYHUS CbCTaB Ha cybannuinckute nacu-
La ¢ M/1IeYHU KpaBu, € MHOTO BaXKHO.

TpeBHaTa NoKpvBKa € B NOCTOSAHHO
pasBUTME U €BOMIOUNSA, KaTO MPOMEHS
CBOSiTAa CTPYKTYpa U h/IOPUCTUYEH CbCTaB
noA Bb3AENCTBMETO Ha NPUPOLHU YCOBUS
(knumaTuyHK, epgaduyHn N BUOTUYHN),
KaKTO U Ha AeiHOCTTa Ha Xopa ¥ XUBOTHW.
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The content of conjugated linoleic
acid (CLA), in particular rumenic acid,
isomers of linoleic acid, which are said to
have a high potential in human nutrition
for their beneficial properties (Chambaa et
al., 2006), was also higher in cow's milk
samples that grazed on the improved
plots.

The quality of the milk is directly
influenced by the composition of the grass
cover, therefore the knowledge of the
floristic composition of the subalpine
grassland grazed with dairy cows is very
important

The grass cover is in a permanent
development and evolution, modifying its
structure and floristic composition under
the influence of natural conditions
(climatic, edaphic and biotic) as well as
the action of humans and animals.



Pe3syntatute oT U3NoN3BaHUTE TEX-
HonormmM 3a nogobpsieaHe Ha cyb6annui-
CKUTe nacuwa, BbPXYy KOMTO nacat
M/IEYHM KPaBW, Ce n3passBat U OT TEXHUS
60TaHnyeH cbcTaB (Tabnuua 4).

The results of used technologies for
improvement of subalpine pastures
grazed by dairy cows are also expressed
by their botanical composition (Table 4).

Ta6nvua 4. BoTaHU4YeckM CbCTaB Ha cybasinuiicky TpeEBOCTOU NoA06PeHN Upe3

pas3indHn metToamn

Table 4. Botanical composition of subalpine improved grasslands by different

methods

BupoBe/Species

MHAeKe Ha KayecTBO

Index of fodder quality

Ha dypax T A B C D

PKnutHn TpeBu/Grases

% cbOoTHOLLEeHWe / participation

otrnexaaHe/Paddocking effect

/Agrostis capillaris 7 7 10 | 17 | 48
/Agrostis rupestris 5 3 5 2
/Anthoxantum odoratum 5

Dactylis glomerata 9 1
Deschampsia caespitosa 0 2 2 25110 | 11
Deschampsia flexuosa 0 1 6

Festuca nigrescens 7 40 45 33 10 +
Festuca pratensis 9 2
Nardus stricta 0 27 5 +

Phleum alpinum 6 10 3 1
Phleum pratense 9 5
Poa annua 7 +

Poa media 5 2 8 2 3

Poa pratensis 8 7 27 8
Bobosu/Legumes

Trifolium repens 8 10 5 7 13 | 10
Opyru cemeinictBa/Other families

/Achillea stricta 6

Alchemilla vulgaris 6 1 + 3 1 6
Campanula abietina 0 +

Campanula napuligera 0 2 1 1

Geum montanum 0 +

Hieracium aurantiacum 0 +

Ligusticum mutellina 6 7 3
Polygonum bistorta 5 5 1 7
Potentilla aurea 0 2 1 +
Ranunculus montanus 0 4 5 4
Taraxacum officinale 7 3 2
dpyrn Bnaose/Other species 0 + + 1 1 +
CToHOCT Ha nacuwe/Pastoral value (PV) X 48 | 62 | 49 | 67 | 69
Bb3geiicTBre Ha nogo6peHuneTo/Improvement effect X 100 | 129 | 102 | 140 | 144
Bb3aeincTBue Ha nacuwHo X

x | 100 | 79 | 108 | 111

Bb3genicTBMe Ha BapyBaHeLiming effect

100 | 137 | 141

X
X
X

Bb3aeiicTBMe Ha cenTba/Sowing effect

X
X
X

100 | 103
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Wma no-ronsiMo yyactue Ha BuUf
Agrostis capillaris (48%) B napuen D
(3acaT) n Ha Bug Poa pratensis (27%) B
napuen C (ecTecTBeH), KOETO CblLO
onpefens Bucokata nacuiiHa CTOWHOCT.
MacuwHaTa CTOMHOCT Ha 3aceTus napuen
D e ¢ 3% no-Bucoka ot ectecteeHus (C) u
C No-mn3paseH Kanumes edekT.

N3BOAN

OT rnegHa ToYka Ha dU3UKO-
XUMUYHUTE napamMeTpu, MAeyHnTe npobu
ce pasfniMyasart npu passimyHuTe rpynu.

Hail-BMCOKOTO  CcbAbpXaHue Ha
HaCUTEHWU MaCTHU KUCE/IMHU € YCTaHOBEHO B
napuen T (KoHTposieH napuen) ¢ 66.73%.

CbAobpXaHMETO Ha eCeHUnasHu
MacCTHW KUCEJIMHW, NO-CNeunasiHO najmu-
TonenHosa kucenvHa C16: 1, nuHosiosa
kncennHa C18: 2 u 0-AMHONEHOBA KuUce-
nnHa (ALA) C18: 3, kouTo ca nosesHu 3a
YOBELIKOTO 34paBe, ca C MO-BUCOKU
CTOHOCTM B M/IEYHUTE NpPo6K OT Kpasw,
KOMTO nacaT Bbpxy NofobpeHu napuenm.

Cnen 24 roguvweH nepuop, BbB
PNIOPUCTMYHNS CbCTAB Ha MNoAoGpeHuTe
napuesnm npeobnagasat Festuca
nigrescens, Agrostis capillaris n Poa
pratensis, KOUTO MNOCTENEHHO 3amecTBart
Nardus stricta OT KOHTPO/IHMA Napuen.

There is a greater participation of
the species Agrostis capillaris (48%) in D
plot (sown) and of the species Poa
pratensis (27%) in C plot (natural), which
also determines a high pastoral value.
The pastoral value of the sown D plot is
3% higher than the natural one (C) and
with a more pronounced calcium effect.

CONCLUSIONS

From the physico-chemical
parameters of cow’'s milk samples point of
view, were differences between groups.

The highest content of saturated
fatty acids was obtained on T plot (control
plot), 66,73%.

The content of essential fatty acids,
in particular palmitoleic acid C16:1,
linoleic acid C18:2 and a-linolenic acid
(ALA) C18:3, which are beneficial for
human health, were higher in milk
samples from cows that grazed on the
improved plots.

After 24 year the floristic composition
of the improved plots highlights the
dominance of the Festuca nigrescens
species, Agrostis capillaris and Poa
pratensis species, which have gradually
replaced Nardus stricta species from the
control plot.
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PE3IOME SUMMARY

HacToswmaT ekcnepumMeHT mMa 3a The present experiment aimed to
Len ga ycTaHoBWM KauyecTBOTO Ha cemeHa, | determine the quality of seeds formed on
hopmupaHn BBbPXY pas3niMyHM yactu Ha | different parts of the mother plant in
MaliuMHOTO pacTeHue Npu NpofeTeH rpax | spring pea (represented by cultivars
(npeactaBeH oT copTtoBe [nisiHC, CsuT, | Glyans, Svit, Kamerton, Modus, Pleven 4)
KamepToH, Mogayc, NneseH 4) u nponeteH | and vetch  (Liya, Lorina, Vilena,
i (Nlua, NopuHa, Bunena, Mongosckas, | Moldovskaya, Obrazets 666).
O6pasel, 666). B TexHoNornyHa 3penocT,
cemeHarta oT 6060BeTe, pasnofioxeHn B | At technological maturity, the seeds of
ponHara (1% etax) u ropHata nosiosuHa | pods located in the lower half (1% layer)
(2™ eTax) Ha pacTeHusTa, nog6panu | and upper half (2™ layer) of plants,
paHgoMu3npaHo, ca cbbpaHn nootaesnHo | selected randomly, were harvested
1 aHanmsupaHu. OnpepesieHn ca maca Ha | separately. 1000 seeds mass, crude
1000 cemeHa, cbAbpXaHue Ha CypoB | protein content, seed germination, length
MpOTEeuH, Kb/IHAEMOCT, napameTpu Ha | and weight of primary germ, and seedling
MbpBOHAYa/IEH pacTeX N UHAEKC Ha pac- | vigour index were reported. The results
TexHa cuna. Pesyntatute nokassat xete- | showed the existence of heterogeneity of
pOreHHOCT Ha cemeHaTa OT pas3nnuHute | the seeds from the different layers. The
etaxun. CroiiHOoCTUTE Ha [fb/xuHata K | values of germ length and weight, and
TErNI0TO Ha Kb/HA, M Kb/HAEMOCTTa Ha | germination of the 2"-layer seeds, were
cemeHata oT 2™ eTax ca gokasaHo no- | significantly lower compared to the values
HWCKM B CpaBHeHWe cbC cbwute oT 17| of the 1%-layer seeds, on average with
eTax cpegHo ¢ 25.1, 30.0 n 9.1% npwu | 25.1, 30.0 and 9.1% for spring pea, and
nponeTHua rpax, n ¢ 14.5, 21.9 n 6.2% | with 14.5, 21.9 and 6.2% for spring vetch.
npu nponeTHus cuini. PasnuumsaTta B napa-
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MeTpuTe Ha NbpBOHAYASIEH pacTex ca
Mo-CW/IHO M3pa3eHun Npu copToBe, OT/IMva-
BallM Ce C Mo-rofisiMa B1COUMHA, NPOoLAb/l-
XUTeneH nepvog Ha ubdhptex u 6060-
o6pasyBaHe — lneBeH 4 n Obpasel, 666.
NHOEeKCHT Ha pacTexHa cuna, kato cyma-
peH nokasarten 3a oueHKa, onpeaens no-
BMCOKa XXM3HEHOCT Ha cemeHara, dopMu-
paHu B 6060BeTe oT 1™ eTax (1208 wu
1940, cbOTBETHO npu rpax u dwii) B
CpaBHEHWE C XM3HEHOCTTa Ha cemeHaTa
ot 2™ etax (838 u 1569). Nluncear gokas-
aHu pasnnku Mexay cemeHarta oT fsarta
eTaxa Mo oTHoweHne maca Ha 1000 ce-
MeHa ¥ CbAbpXaHne Ha CypoB NPOTEWH.
KnouoBn aymn: XeTeporeHHocT,
MaTpuKasieH TWM, €TaKHOCT Ha CeMeHa,
KbJ/IHAEMOCT, NapamMeTpun Ha pacTex

YBO/,

KauecTBOTO Ha cemeHaTta 3aBuUcu
U3LAM0 OT CbCTOSAHMETO Ha pacTeHMETO B
MOMEHTa Ha 3anaraHeTo u hopMmmupaHeTo
um. lMpe3 nepuoga Ha Ub(TEX, UBETO-
BETE, KOUTO Ce o6pasyBaT, a CbLO Taka
cemeHarta, KouTo BrocrieacTene ce dop-
MuUparT, ce pasBMBaT Ha pasINMyYHMN YacTu
Ha MaYMHOTO pacTeHME 1 ca C pas/InyeH
cTatyc. ToBa e npegrnocTaska 3a popmmpa-
He Ha pasHokayecTBeHM ceMeHa (Panayotov
and Popova, 2010) n ce onpegens kaTo
pPa3HOKa4YeCTBEHOCT OT MaTpuKasieH Tum
(Panayotov, 2005).

Pa3HokauecTBEHOCTTa Ha CeMeHa-
Ta Npv pasnnyHK KySTypu € npoy4ysaHa oT
peavua pycku nscnegosaresnm (Fedotova,
1960; Ovcharov and Kizilova, 1966;
Gromova, 1968) oulie npe3 MuHanus Bek,
HO pe3ynTatute He ca eAHOMOCOYHMW.
ABTOpUTE 06aye ycTaHOBABAT KaTeropuy-
HO, Ye cemeHarta OT pas/IMyHUTE eTaxu
Ha pacTeHMeTOo ce pasnunyasBaT NnoMexay
cn no maca Ha 1000 cemeHa, NOCEBHMU
KayecTBa M XMMWYEH CbCTaB. 3a CUMHO
B/IMSIHME Ha MaTpuKasiHaTa pasHokayec-
TBeHoCT cbobuasaT Dudhe et al. (1996) u
Siddique et al. (2003) — npu 3eneH4YyKoBU
Kyntypu, Foroughi et al. (2014) — npwu
nnesenHun sugose, Adam et al. (1986) n
lllipronti et al. (2000) — npn 6060BU Kyn-
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Differences in initial growth parameters
were stronger for cultivars with greater
height, longer flowering and pod formation
stages — Pleven 4 and Obrazets 666. The
seed vigour index, as an estimating
summary indicator, determined higher
seed vitality of seeds formed in the 1%
layer pods (1208 and 1940 for pea and
vetch, respectively), compared with seed
vitality of 2" layer pods (838 and 1569).
There were no significant differences
between the seeds of the two layers in
terms of 1000 seeds mass and crude
protein content.

Key words: heterogeneity,
maternal type, seed-layers effect,
germination, growth parameters

INTRODUCTION

Seed quality thoroughly depends
on the plant condition at the moment their
planting and formation. The flowers
formed during the flowering period, as
well as the flowers generated at a later
stage, develop on various parts of the
mother plant manifesting a different status.

The latter is a prerequisite for
heterogeneous seeds (Panayotov and
Popova, 2010) and is defined as maternal
type heterogeneity (Panayotov, 2005).

Seed heterogeneity for various
crops has been studied by a number of
Russian researchers (Fedotova, 1960;
Ovcharov and Kizilova, 1966; Gromova,
1968) ever since the 20" century, but the
results have not been unidirectional.
However, the authors have explicitly
stated that seeds from various plant
layers differ in terms of 1000 seeds mass,
planting qualities and chemical content.
Dudhe et al. (1996) and Siddique et al.
(2003) reported on strong influence of
maternal heterogeneity for vegetable
crops, Foroughi et al. (2014) — for weed
species, Adam et al. (1986) and lllipronti
et al. (2000) — for leguminous plants.



Typn. Naneva and Sachanski (1972) ycta-
HOBSIBAT HEEQHOPOLHOCT Ha cemeHarta oT
pasnMyHuTe eTaxu npu copTtoBe dypa-
XeH rpax. OT cemeHaTa OT [JOSIHUA W cpes-
HUSE eTaX ca MoJTydeHN NO-NPOAYKTUBHU U
Mo-BMCOKN pacTeHNsi B CPaBHEHWE C Te3un
OT BPBbXHUSA ETaX.

Cnopeg Siddique et al. (2003), xe-
TEPOreHHOCTTa Ha cemeHarta ce onpege-
N5 OT BapvpaHe Mexfay pacTeHusTa v B
pamMkuTe Ha efHO pacTeHue. B no-paHHO
npoy4ysaHe, Austin and Longden (1975)
yCTaHOBABAT, Ye pasnnuMsaTa B TersaoTo
Ha rpaxoBM CeMeHa ce Ab/hkaT Ha pas-
KN MeXay pacTeHusiTa, mexay 6o6ose-
Te Ha efHO pacTeHueTo U B eauH 606.
ABTOopuTEe nocoysar, 4Ye okono 87% ot
obuwiata BapuMabunHOCT B TEMI0TO Ha
ceMeHaTa ce onpegens oT BapupaHe
Mexny pacteHudata, 10% ce Ob/mkM Ha
nosuymsita Ha 6060BeTe BbPXY pacTe-
HMeTo 1 3% ce Ob/DKM Ha BapupaHeTo B
pamkuTe Ha efuH 606.

Llenta Ha mu3cnegBaHeTo e ga ce
yCTaHOBM KayecTBOTO (B T.4. mMaca Ha
1000 cemeHa, cbAbpXaHue Ha CypoB
NpoTeENH, Kb/IHSAEMOCT, MapameTpu Ha
MbpBOHAYa/IeEH pacTeXx M MHAEKC Ha pac-
TeXHa cua) Ha cemeHa B 3aBUCUMOCT OT
pPasnosiIoKEHNETO MM BBbPXY MaiuyMHOTO
pacTeHue npu NpPoaeTeH rpax v dnia.

MATEPWNAN N METO4WA
NabopaTopHMAT ekcnepumeHT e npose-
AeH npe3 2015 r. B IHCTUTYT no dypax-
Hute KynTypu (MneseH). O6eKT Ha npoyy-
BaHe ca CeMeHa OT neT copTa nposieTeH
rpax (Pisum sativum L.) (Fnauc, Csur,
KamepToH, Mogyc, MneeseH 4) wn wii
(Vicia sativa L.) (Jlua, NlopuHa, BuneHa,
MonpgoBsckasi, Obpasel, 666), kouto ca
pekonTupaHu npes npeaxofHara roguHa.
B TexHosornyHa 3pesiocT, cemeHara oOT
6060BeTe, pasnofiokeHW B  AofnHata
nonosuHa (1°" etax) 1 ropHarta nosoBuHa
(2™ etax) Ha 20 pacTeHusTa, noA6paHu
paHgoMu3npaHo, ca cbbpaHn NooTAEsHO.
AHanm3nte ca NpPoBeAEeHN BbpPXY CpefHa
npoba oT cemeHata. OnpegenexHn ca
Maca Ha 1000 cemeHa 1 cbabpXaHue Ha
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Naneva and Sachanski (1972) establish-
ed seed heterogeneity for the various
layers of forage peas. More productive
and higher plants were obtained from the
lowest- and middle-layer seeds compared
with those on the top layer.

According to Siddique et al. (2003),
seed heterogeneity is determined by
variation among plants and within a single
plant.

In an earlier study, Austin and Longden
(1975) reported that variation of pea seed
weight was due to differences among
plants, within the pods of the same plant
and a single pod. The authors pointed out
that about 87% of the total seed mass
variability was defined by plant variation,
10% was due to the pod position on the
plant and 3% was due to the variation
within a single pod.

The objective of this research was
to determine the quality (including 1000
seeds mass, crude protein content,
germination, initial growth parameters and
seedling vigour index) of seeds in
dependence of their position on the
mother plant in spring pea and vetch.

MATERIAL AND METHODS
The laboratory experiment was conducted
during 2015 at the Institute of Forage
Crops (Pleven). The subjects of the study
were seeds of five cultivars of spring pea
(Pisum sativum L.) (Glyans, Suvit,
Kamerton, Modus, Pleven 4) and vetch
(Vicia sativa L.) (Liya, Lorina, Vilena,
Moldovskaya, Obrazets 666) which were
harvested in the previous year. At
technological maturity, the seeds of pods
located in the lower half (1* layer) and
upper half (2”d layer) of 20 plants,
selected randomly, were harvested
separately. Analyses were performed on
an average seed sample. 1000 seeds
mass and crude protein content (Kjeldahl
method) were determined.



cypoB npoTenH (no metoga Ha Kengan).
Mo 20 6posi cemeHa OT BCEKU BapuaHT B
TPpU NOBTOPEHMSA Ca NOCTaBEHW B neTpue-
B/ Onoga ¢ guameTtbp 9 cm, BbpXy
unTbpHa xapTns. BbB BCAKO NeTpPUeBo
6ntogo ca nunetupadn 4 n 6 ml (cvoT-
BETHO Npu huii 1 rpax) gecTwivpaHa
Boga. [MoaroTBeHUTe Npobu ca NocTaBeHn
B TepmocTar npu temneparypa 22 °C B
npoagb/ixeHne Ha 7 pgHu. OTyeTeHu ca
Kb/IHAEMOCT (%), Ab/MKMHA Ha NMbpPBUYEH
Kb/H (KOpeH + cTb60) (cm), Terno Ha
NMbpBUYEH Kb/IH (KOpeH + cTb6M10) (g) ”
MHAOEKC Ha pacTexHa cuna (SVI) (cbrnac-
HO Abdul-Baki and Anderson (1973).
[aHHunTe ca aHanm3npaHu cbC coqpTyep-
HUAT npoaykTt Statgraphics Plus for
Windows Ver. 2.1.

PE3YJITATN N OBCb)XXAAHE

OCHOBEH MOMEHT B MPOU3BOACTBOTO
Ha CeJICKOCTONAaHCKUTE KyNTypu e u3nos-
3BaHETO Ha KayeCTBEH MOCEBEH Marepuas.
CemeHara ca HocuTenu Ha G1oornYHNUTE 1
CTONaHCcKNTe npusHauy Ha pacteHusTa. OT
TEXHUTE KayecTBa 3aBUCK B rosiima CTerneH
He camo A06MBbBLT, HO W Ka4yecTBOTO Ha
npogykumata (Radevska et al., 2012).
TernoTo Ha cemeHata npu npoyyYBaHUTe
copToBe rpax v cuid, n3paseHo ypes maca
Ha 1000 cemeHa, ce BAuAe OT pasnosio-
XEHMEeTO Ha cemMeHaTa BbpxXy MaluuMHOTO
pacTteHue (durypa 1).
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Twenty seeds of each variant in three
replicates were placed in Petri dishes (9
cm in diameter), on filter paper. In each
Petri dish, 4 and 6 ml (respectively, for
vetch and pea) of distilled water were
pipetted. The prepared samples were
placed in a thermostat at a temperature of
22 °C for 7 days. Seed germination (%),
length of primary germ (root + stem) (cm),
weight of primary germ (root + stem) (g)
and seedling vigour index (SVI)
(according to Abdul-Baki and Anderson
(1973) were recorded.

The data were analyzed using the
software product Statgraphics Plus for
Windows Ver. 2.1.

RESULTS AND DISCUSSION
The use of high-quality planting
material is fundamental in agricultural
crop production. Seeds bear the biological

and agricultural characteristics of plants.

To a great extent, their features determine
not only yield but also production quality
(Radevska et al., 2012). Seed weight for
the studied peas and vetch cultivars,
shown as 1000 seeds mass, was
influenced by seed location on the mother
plant (Figure 1).

70,00 1 Vicia sativa
60,00 + T 7 :
50,00 +~
40,00 1
30,00
00 +—

10,00

1 2 1 2 1 2 1 2 1 2
layer | layer | layer | layer | layer | layer | layer | layer | layer | layer

Liya Lorina Vilena oldovskayaDbrazets 66

LSDo.0os =5.5

1. Maca Ha 1000 cemeHa npu COpTOBeE fpax M WA B 3aBUCUMOCT OT

pa3nosIoXeHeTo UM Bbpxy pacteHuneTo (1% n 2P etax)

Fig. 1. Mass of 1000 seeds in pea and vetch cultivars in dependence of their position

on the plant (1% and 2" layer)
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Mo-ronsama maca ce Habnwgasa npu
cemeHarta ot 1% etax (199.19 n 54.98 g,
CbOTBETHO MpW MPOSETEH rpax u dunii) un
no-mMasika — npu cemeHarta ot 2™ ertax
(181.02 1 52.82 g). Bbnpekn yctaHOBEHa-
Ta oblWa TeHAEeHUMS Ha MOHWKeHue npu
cemenata oT 2™ etax, o6pa6oTkaTa Ha
JaHHUTE NMoKa3Ba, Ye pas/INKMTe Npu BCUY-
K/ COPTOBE HEe ca cTaTucTuyeckara sHauu-
MK (C M3KNOYEHNe Ha copTa rpax [AsHc).
MonyyeHnTe pe3ynTaTu ca B CbOTBETCTBUE
c T1e3u Ha lllipronti et al. (2000) npu cos.
Mpu npoyysBaHe, NpoBefeHo C rpax (copT
“Baccara”), Siddique et al (2003) yctaHoBS-
Bar no-ronsamo Terno Ha 100 cemeHa
(26.99-29.95 g) npu NO-HUCKO pasnosioxe-
HN 6060BeTe, N PECNeKTVBHO MO-Masiko
Terno (30.63-32.42 g) — npu 6060BeTE OT
ropHus etax. Cnopeg Cocks (1990), no-
BMCOKOTO TEr/l0 Ha cemeHata npu no-
paHochopmupaHuTe 6060BEe MOXe [fa e
CBbp3aHO C No-6bP30 HasIMBaHe Ha ceme-
HaTa, KOeTo OT CBOS CTpaHa Ce Ab/HKU Ha
no-cnaba KOHKypeHLMs 3a HaTpynBaHe Ha
XpaHuTesiHn pesepsu. MNo-mMankute cemeHa
ce obpasysaTt No-KbCHO, KOrato NoBe4YeTo
oT 6060BeTe ca Beuye hopmMupaHu K ce
HamupaT B YC/IOBUS Ha MO-BUCOKa KOHKY-
peHUMsa 3a HaTpynBaHe Ha XpaHWTesHU
BewecTBa. Crnopep gpyrv asTopu (Bewley
and Black, 1994), paHHuTe 6060Be ce non-
3BaT OT NO-TONISAM MPUTOK Ha acumunaTiu,
KoraTo pacTeHWeTo NMpeMuHaBa OT BereTta-
TMBHA KbM penpogykTnBHa dasza. Cbuo
Taka, yBe/iM4yaBaHeTO Ha Aena Ha XbATuTe
(,cTapeewn”) nucta No BpeMe Ha HasmBa-
He Ha cemeHata B KbCHWTe 6060Be,
BEPOSATHO [OMpUHACS 3a NO-HUCKOTO Terno.
®akTbT, Ye cemeHata oT paHoopMupaHu-
Te 6060Be ca Mo-TeXKW, MOXe Aa uma no-
NOXWTENHU U OTpULaTesiHu nocneauum 3a
61o01I0rMYHMTE NPOSBM Ha pacTeHusTa. lMo-
TEXKATE CeMeHa crnocobcTBaT 3a hopmu-
paHe Ha no-roieMn MOHWUM W MO-BUCOK
MPOLEHT Ha MOKb/IHBAHE B CpaBHEHME C
no-mankite cemeHa npu duacyn u cos
(Doijode, 1984; Egli et al., 1990).

M3BecTHO e, Ye hakTopuTE Ha cpe-
JaTta kato Temneparypa, cBeT/vHa, pH u

noyBseHa BJ/iara B/NAAT BbPXY NOKbJ/IBaAHE-
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A greater mass was observed for
1% layer seeds (199.19 and 54.98 g, for
spring pea and vetch, respectively) and
smaller — for 2™ layer seeds (181.02 and
52.82 (). Despite the established
common tendency of decrease for 2M
layer seeds, data processing showed
that differences for all cultivars were
statistically insignificant (except for
Glyans pea cultivar). The obtained
results were in conformity with those of
lllipronti et al. (2000) for soybean. In their
study related to Baccara pea cultivar,
Siddique et al (2003) found a greater
weight of 100 seeds (26.99-29.95 g) for
lower located pods and smaller weight
(30.63-32.42 g) — for higher located
pods, respectively. According to Cocks
(1990), the higher seed weight in early-
formed pods can be related to faster
seed-filling rate, which on its part, was
due to less competition for the
accumulation of nutrient reserves.
Smaller seeds were formed later after
most of the pods have already been
formed and were in the conditions of
stronger competition for nutrient reserve
accumulation.

Other authors (Bewley and Black, 1994)
stated that early pods benefited from a
higher influx of assimilates when the
plant switched from the vegetative to the
reproductive phase. It was also observed
that the increase of yellow (“ageing”)
leaves share during the seed filling stage
of late pods, probably contributed to their
lower weight. The fact that early-formed
pod seeds were heavier may have
positive or negative effects for the
biological performances of plants. Heavier
seeds contributed the formation of greater
seedlings with a higher germination
percentage compared with smaller
seeds in common bean and soybean
seeds (Doijode, 1984; Egli et al., 1990).

It is well-known that environmental
factors such as temperature, light, pH
and soil moisture influence seed



To Ha cemeHaTa (lkeda et al., 2008;
Rizzardi et al., 2009). Pa3nuknte B cpepa-
Ta, Ha KOUTO € MOA/IOKEHO ManvyMHOTO
pacTeHue no BpeMe Ha y3psiBaHe, MoXe Aa
foBefart Ao NPOMEHU B KbJ/IHAEMOCTTa Ha
cemeHata B egHa nonynaumsa (Baskin and
Baskin, 1998; Munir et al., 2001; Luzuriaga
et al., 2006). Pe3yntatnte B HaCTOALLUSA
€KCMEePUMEHT MoKa3BaT AoKa3aHW pas/inku
B Kb/IHIEMOCTTA Ha CeMeHarta OT pas/ny-
HUTE eTaxu MNpu TpyM OT COPTOBETE rpax
(KamepTtoH, Moayc v MNMneBeH 4) n yetupu
oT copToBeTe huii (Jlus, JlopuHa, Mongos-
ckas n O6pasel, 666) (Tabnvum 1 n 2).
Kb/HsiemocTTa Ha cemeHata ot 2™ eTax e
cpegHo ¢ 9.1 n 6.2% no-Hucka (CbOTBETHO
npu rpax u guin) B CpaBHEHME C KbJ/lHse-
MOCTTa Ha cemeHarta, pekonTtupaxu ot 1
eTax. lMpu octaHanuTe copTtoBe [NsHC,
CBuT n BuneHa, ce Habnwgasa cbujaTa
3aBMCMMOCT, HO 3Ha4YUTEsIHO M0-C/1abo
uspaseHa U CTATUCTUYECKM HegoKasaHa.
BapupaHe B Kb/IHAEMOCTTA Ha CEMeHaTa B
3aBMCMMOCT OT  MO3UUUOHMPAHETO UM
BbPXY MalYMHOTO pacTeHne e yCTaHOBEHO
oT peamuya nscnegosatenu (Alan and Eser,
2007; Panayotov and Popova, 2010;
Foroughi et al., 2014).

germination (Ikeda et al., 2008; Rizzardi
et al, 2009). The environmental
distinctions experienced by the mother
plant in the maturing stage may lead to
seed germination changes in a single
population (Baskin and Baskin, 1998;
Munir et al., 2001; Luzuriaga et al.,
2006). The results of the present
experiment showed significant
differences in seed germination for the
various layers of three peas cultivars
(Kamerton, Modus and Pleven 4) and
four vetch cultivars (Liya, Lorina, Vilena,
Moldovskaya and Obrazets 666) (Tables
1 and 2). Seed germination of the 2m
layer was by 9.1 and 6.2% lower, on the
average (for peas and vetch,
respectively), compared with 1% layer
seed germination. The same dependenc
was observed for Glyans, Svit and
Vilena, but it was considerably weaker
and statistically not significant. A great
number of researchers (Alan and Eser,
2007; Panayotov and Popova, 2010;
Foroughi et al., 2014) established seed
germination variation according to the
seed position on the mother plant.

Tabnuua 1. NMokbAHBaHe N NapameTpu Ha MbPBOHAYasieH pacTeXx Npu ceMeHa Ha
NpOo/ieTeH rpax B 3aBUCUMOCT OT Pa3no/IOKEHNETO UM BbpPXY PacTeEHNETO
Table 1. Germination and initial growth parameters in spring pea seeds in

dependence of their position on the plant

Copt PasnonoxeHvie Ha cemeHaTa MokbnHBaHe [b/mK1Ha Ha KbJTH Terno Ha KbJiH sV
Cultivar Seed position Germination, % Germ lenght, cm Germ weight, g
InsHC 1° etax/1™ layer 95.0|d* 6.25|b 0.164|b 594
Glyans 2" etax/2™ layer 91.7|cd 3.91|a 0.118|a 359
CsuUt 1° etax/1™ layer 91.7|cd 10.99|e 0.244|d 1008
Svit 2™ etax/2™ layer 90.0|cd 9.35|d 0.198|c 842
KamepToH 1% etax/1™ layer 88.3|bc 10.90|e 0.240(d 962
Kamerton 2" etax/2™ layer 80.0|a 8.20|c 0.152|b 656
Mogyc 1% etax/1% layer 95.0/d 13.39|f 0.377f 1272
Modus 2" etax/2™ layer 86.7|bc 11.23le 0.266|e 974
MneseH 4 1° etax/1™ layer 91.7|cd 24.04|h 0.398|g 2203
Pleven 4 2" etax/2™ layer 83.3|ab 16.31|g 0.250|de 1359

*CTOHOCTUTe BbB BCAKA KOMIOHA CefBaHn OT eAHM 1 Cblun GYKBK He ca cTaucTuyecku gokasaHw/Means in each column
followed by the same letters are not significantly different (P > 0.05)

SVI — nHaekc Ha pacTexHa cuna/ seedling vigour index
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Tabnuua 2. NMokbAHBaHe N NapameTpu Ha MbPBOHAYasieH pacTeXx Npu ceMeHa Ha
nponeteH ¢uii B 3aBUCUMOCT OT Pa3nosIOKeHNETO M BbpPXY pacTeHNeTo
Table 2. Germination and initial growth parameters in spring vetch seeds in

dependence of their position on the plant

Copt PasnonoxeHve Ha cemeHata MokbnHBaHe [ObmkuHa Ha Kb/iH | Terso Ha Kb/H svi
Cultivar Seed position Germination, % Germ lenght, cm Germ weight, g
Nus 1° etax/1™ layer 93.3|cde* 20.44|de 0.146|cd 1908
Liya 2™ etax/2™ layer 86.7|ab 16.69|a 0.110/a 1446
NopuHa 1° etax/1™ layer 90.0|bc 19.75|cd 0.163|de 1777
Lorina 2™ etax/2™ layer 85.0|a 16.98|a 0.133|bc 1443
Bunexa 1° etax/1™ layer 91.7|cd 20.53|e 0.193|f 1882
Vilena 2" etax/2™ layer 90.0|bc 19.16|bc 0.167]e 1724
Mongosckas 1° etax/1™ layer 96.7|e 20.19|de 0.167|e 1952
Moldovskaya 2™ etak/2™ layer 90.0|bc 17.16]a 0.128|b 1544
O6paseL, 666 1% etax/1™ layer 95.0|de 22.94|f 0.222|g 2180
Obrazets 666 2" etax/2™ layer 90.0|bc 18.72|b 0.157|de 1685

*CTOWHOCTUTE BbB BCSiKa KO/IOHA CNeABaHu OT efiHW U CbLiM GYKBM He ca cTaucTuyecku pokasaHu/Means in each column
followed by the same letters are not significantly different (P > 0.05)

SVI — nHaekc Ha pacTtexHa cuna/ seedling vigour index

MapameTpuTe Ha nNbpBOHAYaUIEH
pacTex CbWo ca MOB/MSAHM OT MOJIOXe-
HMETO Ha CeMeHaTa BbpxXy MaliuMHOTO
pacteHue. C no-BUCOKM CTOWHOCTM MO
OTHOLWIEHME Ha pAb/KMHA W Terno Ha
Kb/IHa NpW NPOJIETHUSIT rPax ca cemMeHarta
ot 1* eTax (cboTBeTHO 13.11 cm 1 0.285
g), npu cToitHocTK oT 9.80 cm n 0.197 g
Ha Te3an oT 2" etax. MMOHWKEHNeTo npu
cemeHaTa oT 2" eTax e CTaTUCTUYECKM
AokazaHo 1 Bapupa ot 14.9 go 37.4% (3a
ObKMHA Ha KbfHa), n oT 18.9 go 37.2%
(3a Terno Ha KbfHa). Hal-CblecTBeHM
pasMuna B MapameTpuTe Ha CemeHaTta
OT ABaTa eTaxa fgemMoHcTpupa MneBeH 4,
KOETO BEpPOSiTHO Ce [Ab/MKM Ha no-
rofiiMaTa BMCOYMHA Ha copTa, Npoabi-
XUTENHUAT My Mepuog Ha UbgTex u
y3psiBaHe Ha 6060BeTe (pecn. cemeHara).
Mo paHHM Ha Panayotov and Popova
(2010) pasnuMkMTe B CBEXOTO TeErno wu
Ob/DKMHATA Ha MbpPBUYHUTE MNPOPacTbLM
(embpunoHanieH KOpeH + XUNoKoTuN) Ha
CeMeHa, Nosy4YeHun OT TFOpeH W [OoSieH
eTax Ha coprtose 3ene, Bapupar ot 11.1
[o 20.6%, n ot 9.7 go 30.8% CbHOTBETHO.
Cnopeg Still (1999), npuumHata 3a dop-
MUpaHe Ha CEMEeHa C pa3/IM4yHO KayecTBO
€ MPOABb/KUTENHUS Neprog Ha UbgTex.
Cnopes, pgpyrn astopu Naneva and
Sachanski (1972), HeegHOBPEMEHHOTO
dhopMupaHe Ha cemeHaTa ce ABsBa efuH
OT OCHOBHWUTE (pakTopu, obycnassawm pas-
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The parameters of initial growth
were also influenced by the seed position
on the mother plant. In relation to germ
length and weight of spring pea, higher
values were observed for the 1% layer
seeds (13.11 cm and 0.285 g,
correspondingly), compared with the
values of the 2™ layer seeds — 9.80 cm
and 0.197 g. The decrease of the 2" layer
seeds was statistically significant and
varied from 14.9 to 37.4% (for germ
length), and from 18.9 to 37.2% (for germ
weight). Pleven 4 cultivar showed the
most essential differences of seed
parameters for both layers. That was
probably due to the greater height of the
cultivar, its longer flowering and pod
maturation stage (seed maturation stage,
respectively). Panayotov and Popova
(2010) reported that the differences in
fresh mass and initial germinating
seedling length (embryonal radicle +
hypocotyl) of top and lower layer for
cabbage seeds varied from 11.1 to 20.6%
and from 9.7 to 30.8%, correspondingly.

According to Still (1999), the longer
flowering stage is the reason for different
quality seed formation. Other authors,
Naneva and Sachanski (1972), claimed
that the asynchronous seed formation is a
basic factor for heterogeneity seed
development. The latter is related to the




BUTMETO Ha pa3HOKa4YeCTBEHU cemeHa. To
€ CBbp3aHO KakTo C HeegHakBOTO Bb3-
OencTBMe BbpXy hopmupaliutTe ce ceme-
Ha Ha ycnoBuATa Ha BbHWHaTa cpega
(MHTEH3MBHOCT M KayecTBO Ha CBeT/U-
HaTa, Temnepartypa, Bnara u ap.), Taka u
C HeefHakBaTa WM 06€3MNe4YeHOCT C
XpaHUTEsTHM BELLECTBA.

Mopo6HN Ha NMOcoYeHUTE Npu Npo-
NIETHUS rpax 3aBMCMMOCTU, ce Habnwaa-
BaT U MpU COPTOBETE NPOsIETEH (hUiA, KaTo
MOHWKEHMNETO B Ab/DKMHATA U TEr10TO Ha
Kb/lHA ca B rpaHuyute 6.7-18.4% wu
13.7-29.4%, cboTBETHO. TYK MO-CbLLECT-
BEHW pas3/imuva B napameTpuTe Ha ceme-
HaTa OT gBarta eTaxa nokassa O6pasel,
666, koiTO MogoGHO Ha [neBeH 4, ce
oTNMyaBa C MO-rofisMa BUCOYMHA Ha
cTbbnara u No-NPoAb/IKUTENEH UbATEX.
Kato usfno, nposiBuTe Ha pasHOKa4yecT-
BEHOCT Ha CeEMeHaTa ca 3Ha4YUTesIHO Mo-
CWIHO u3paseHu npu P. sativum B cpas-
HeHue c V. sativa, Npu cpefgHn CTOMHOCTU
ot 25.1 n 30.0% 3a nbpBuA Bua, 1 14.5 1
21.9% 3a BTOpPUA BMA, CHLOTBETHO 3a
Ob/DKUHA U TEMN0 Ha KbJHA.

PactexHata cuna Ha cemeHaTa
npeacTasfsBa cCyMapHa OLeHKa Ha BCWu-
K/ CBOICTBa Ha cemMeHarta, KouTo onpe-
[enaT TexHUs noTeHuuan 3a 6bp30 u
OPYKHO MOHWKBaHe, pasBMTME Ha Hop-
MaJiH1 NpopacTbLM U BNOC/AeACTBUE pac-
TEeHWs, MPU WMPOK gManasoH OT YC/I0BuUSA
Ha okonHarta cpega (ISTA, 2003). TeKrony
and Egli (1991) nocouBar, 4e pacTexHaTa
CWla Ha cemeHaTta B/vsie MNPSKO BbpXy
pasBUTMETO Ha HOBOhOpMMpaHUTE pacTe-
HWUS, OTpassiBallku ce CWU/IHO Ha BereTa-
TMBHOTO pas3BMTUE W MPOJYKTMBHOCTTA
UM. 3a HEliHOTO onpejesisiHe ce 13Mnosi3Ba
paspaboteHusa ot  Abdul-Baki and
Anderson (1973) TecT, ocHOBaBall, ce Ha
Kb/IHAEMOCTTa U Ab/DKMHaATa Ha embpuo-
Ha/IHUA KOpeH M xunokotuna. B Hactos-
LWMAT eKCnepuMeHT, cemeHarta, hopmu-
paHu B 6060BeTe oT aonHua (1°") etax ce
OoT/MyaBaT C MO-BMCOK MHAEKC Ha pac-
TexHa cuna (1208 n 1940, cbOTBETHO Mpu
rpax v cmin) ot TE3K, POpMUpPaHN B 6060-
BeTe OT ropHua etax (838 wun 1569).
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unequal impact of  environmental
conditions (light quality and intensity,
temperature, moisture, etc.) on seed
formation.

On the other hand, it is influenced by the
uneven nutrient supply.

Spring pea dependencies were
similarly observed for the spring vetch
cultivars, whereas the decrease in germ
length and weight was from 6.7 to 18.4%
and from 13.7 to 29.4%, respectively.

Obrazets 666 showed more essential
parameter differences for both seed
layers. Similarly to the Pleven 4 cultivar, it
was characterized by higher stems and
longer flowering stage. As a whole, seed
heterogeneity = was more  strongly
expressed for P. sativum compared to V.
sativa, with average values of 25.1 and
30.0% for the former, and 14.5 and 21.9%
for the latter, for germ length and weight,
correspondingly.

Seed vigour index represents a
summary assessment of all seed
characteristics determining their potential
for fast and simultaneous germination, the
formation of normal seedlings, and
subsequently — plants under a wide range
of environmental conditions (ISTA, 2003).
TeKrony and Egli (1991) pointed out that
the seed vigour index directly influenced
the development of the new-formed
plants, as well as their vegetation and
productivity. It was defined by the
elaborate test of Abdul-Baki and
Anderson (1973) based on germinating
capacity and embryonal radicle and
hypocotyl length.

In the present experiment, the seeds,
formed in the pods of lower (1st) layer,
stand out with higher seedling vigour
index (1208 and 1940 for pea and vetch,
respectively), than those, formed in the
pods from the higher layer (838 and
1569). The average values of decrease in



CpefHute CTOMHOCTU Ha MOHWXKEHUE B
M3HEHOCTTa Ha cemeHaTta ot 2" eTax ca
CbOTBETHO 29.9 1 19.0%, 0CO6EHO CU/THO
n3paseHu npu coprtoBeTe rpax [NsHC u
MneseH 4, n duii — Nina n Obpasel, 666.
Panayotov and Popova (2010) npegnona-
rart, 4ye noBuLIEHaTa XU3HEHOCT Ha ceme-
HaTa OT CbOTBETEH €TaX, € CBbp3aHa C
no-61aronpusTHN YC/IOBUS Ha pacTex U
passutve npe3 To3nM nepuod. OT gpyra
cTpaHa, Ries et al. (1976) ycTtaHoBsiBaT,
ye XU3HEHOCTTa Ha CeEMeHa OT MNLeHNUa,
KOUTO ca C pas/IMyHO pasnosioxeHne B
Knaca, [okasaHo kopenupa c pasmepa Ha
cemeHarta. B ycnoBuaTa Ha npoy4BaHeTo
Tasnm 3aBUCVMMOCT Ce MNOTBbpPXAaBa, KaTo
CTOHOCTUTE Ha KopenauuMoHHUSA Koedu-
umeHT e 0.898.

[VCnepcuoHHNAT aHasiM3 Ha fJdaH-
HWUTE NoKa3Ba [0Ka3aHO BMUSHME Ha dhak-
TopuTte ,copT”’ 1 ,eTaXHOCT Ha cemeHara”
MO OTHOLUEHME Ha OCHOBHWTE MapameTpu
(KbNIHAEMOCT, Ab/DKMHA U TEI/10 Ha Kb/HA) U
npv asete 6060Bu kynTypu (Tabnuua 3).

Tabnmua 3. AHa/IN3 Ha BapuaHca no oT

seed vitality for the 2nd layer were 29.9
and 19.0%, respectively, and were
especially strong-pronounced for Glyans
and Pleven 4 pea cultivars, and Liya and
Obrazets 666 vetch cultivars. Panayotov
and Popova (2010) suggested that the
higher seed vitality of the respective layer
was related to more favourable growth and
development conditions during that period.

On the other hand, Ries et al. (1976)
established that the vitality of wheat seeds
with different positions within the ear had
a significant correlation with seed size.
This correlation was confirmed in the
course of the present study with a
correlation coefficient value of 0.898.

Dispersion data analysis showed a
significant impact of “cultivar” and “seed
layering” factors in relation to the basic
parameters (germination, germ length and
weight) for both leguminous crops (Table 3).

HOLWleHne NnoKbJ/IHBaHe Ha cemMeHaTta U

HapacTBaHe Ha KbJ/lHa B 3aBMCMMOCT OT NpoyyBaHuTe dhaktopu
Table 3. Analysis of variance for seed germination and germ growth depending

on the factors studied

Crenenu BnusHne BnuaHve BnusHne
MpuunHK 3a BapupaHe Ha KscyszHmie Ha KBCyMzTHMie Ha KscyszHmie Ha
Causes of cBoboga gﬂ?n of thakTopun asﬂ?n of thakTopu gﬂ?n of thakTopu
variation Degrees of Influence Influence Influence
freedom Squares | of factors Squares | of factors | SAUares of factors
Moka3arenu MokbnHBaHe/ ObmkuHa Ha KbnH/ Terno Ha KbsH/
Indicators Germination Germ length Germ weight
Pisum sativum
O6uo/Total 29 920.47 100.0 856.75 100.0 0.227 100.0*
®akTop A - copt 4 303.63 33.0¢ 736.15 85.9+ 0.155 68.3*
Factor A -cultivar
dPakTop b — eTaxHoCT
Ha cemeHa/Factor B — 1 270.60 29.4* 82.24 9.6* 0.058 25.6*
seed-layers effect
AxB 4 62.90 7.6 37.37 4.4* 0.011 4.8*
pewkal/Error 20 283.33 30.8 0.99 0.1 0.002 0.9
Vicia sativa
O6uwo/Total 29 504.17 100.0 106.50 100.0 0.031 100.0
®akTop AfFactor A--| 4 125.00 24.8% 26.86 25.2% 0.016 51.6%
cultivars
‘Da"mpla'?//:rzcmr B- 187.50 37.2% 68.86 64.7* 0.012 38.7*
AxB 4 25.00 5.0 7.15 6.7* 0.001 3.2*
pewwkal/Error 20 166.17 33.0 3.86 3.6 0.002 6.5

*LSD at 0.05 probability level
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Mpv nponetHua rpax, akTopbT
,COPT” OKa3Ba Hal-CU/IHO B/IMSIHUE BbpXY
npoyysaHute napametpu — ot 33.0 Ao
85.9% oT 06woTo BapupaHe. Mpu npo-
NeTHMA Ui, cCopTbT UMa AOMUHMPALLO
JeicTBMe camo Nno OTHOLLEHME Terso Ha
Kb/IHa, [0KaTO (hakTopbT ,eTaKHOCT Ha
cemeHaTa’ vMa onpegensiwo 3HayeHue
3a Kb/IHAEMOCTTA M Ob/DKMHATA Ha Kb/lHa
(37.2 n 64.7%). N npu pBata BUAA,
B3auMMOAENCTBMETO Ha dhakTopuTe (A x B)
e no-cnabo m3paseHo, HO MaTeMaTN4Yecku
[l0Ka3aHo 3a napameTpuTe Ha MbpBOHA-
yasieH pacTex.

CbAbpXaHNEeTO Ha CypoB MPOTEUH
npyu 6060BUTE KYATYpWU onpeaens B 3Ha-
ymTesiHa CTeneH KayeCcTBOTO Ha ceMeHa-
Ta. KonuuectBoto My mnpu copToBeTe
rpax, 06eKT Ha HacCTOALLNA eKCNepyMEHT,
Bapupa ot 185.9 (FnaHc) go 225.5 (CeuT)
g kg DM, a npu coptoBeTe ¢uin — OT
289.0 (O6pasey, 666) oo 320.5 (Mongos-
ckas) g kg pm*! durypa 2). B npotusosec
Ha npeaxofHUTE nokasatenun, pas/imkuTe
B CbAbpxaHneTo Ha CI mexay cemeHarta
OT ABata eTaxa ca HesHauutenHu (ot 0.0
0o 2.8%), HeegHOMOCOYHW U CTaTUCTU-
yeckn HepokasaHu. lMpu oueHka Ha net
copta rpax, Naneva and Sachanski
(1972) ycTtaHoBSIBAT NO-BUCOKO NPOTENHO-
BO CbAbpXaHne Ha ceMeHara OT JO/HuTe
U cpefgHWTe eTaxu npu Tpu OT TAX
(MoHronua 1372, Adgpuka 171, Manmupo
Tobu 1667), a npu ocTaHa/MTe [ABa
(McnaHua 135, Amepuka 1289) nogobHa
3aBMCUMOCT nmncea. Kato usano, npoyu-
BaHMATa MO TO3M BBLMNPOC B HayyHata
nmTepatypa ca OrpaHuyeHu U B MHOIO
c/lyyan npotusopeymsu. Heobxogumu ca
JOMbNHUTENIHN U3CNefBaHNA, KOUTO [Ja
U3ACHAT MPOMEHUTE B XMMUYHWUA CbCTas
Ha cemeHaTa B 3aBMWCMMOCT OT NOSO-
XEHNETO UM BbPXy MaiyMHOTO pacTeHue
npu pasnuyHuTe BMWAOBE, KOUTO fga ca
npeacTaBeHn OT pJocTarbyeH Ha 6poii
copTose.
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For spring pea, the cultivar factor
had the strongest effect on the studied
parameters — from 33.0 to 85.9% of the
total variation. For spring vetch, the
cultivar factor dominated only with regard
to germ weight, while seed layering acted
essential for germination capacity and
germ length (37.2 and 64.7%).

For both species, the interaction of factors
(A x B) was weaker pronounced, but
mathematically significant for initial growth
parameters.

Crude protein content in
leguminous crops determines seed quality
to a great extent. Its quantity in peas
cultivars, subjects of the present
experiment, varied from 185.9 (Gliyans) to
225.5 (Svit) g kg DM?, and for vetch
cultivars - from 289.0 (Obrazets 666) to
320.5 (Moldovskaya) g kg DM™ (Figure 2).

Contradicting the former indicators, the
differences of seed crude protein content
in both layers were negligible (from 0.0 to
2.8%), unidirectional and statistically not
significant. Naneva and Sachanski (1972)
studied five peas varieties and
established higher protein content in low-
and middle-layer seeds for three of them
(Mongolia 1372, Africa 171, Palmito Tobi
1667), and in the other two (Spain 135
and America 1289) such dependency was
not detected.

As a whole, research studies in this area
are limited and often controversial.

Additional experiments are needed to
clarify the changes in seed chemical
content according to seeds position on the
mother plant for the different species,
represented by a sufficient number of
cultivars.
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Fig. 2. Crude protein content in pea and vetch cultivars in dependence of their

position on the plant (1% and 2" layer)

n3Boan

Pe3syntatute OT npoBefeHus eKc-
nepyMeHT noka3BaT Ha/lmume Ha xXeTepo-
FEHHOCT B KayecTBOTO Ha CemeHata B
3aBUCUMOCT OT  PasnofioKEeHNeTo UM
BbPXY MaluyMHOTO pacTeHue npu BUAO-
BeTe Pisum sativum u Vicia sativa.

CToliHOCTMTE Ha napameTpuTe Ha
MbpBOHAYaNeH pacTex (4b/KMHA 1 Terno
Ha MbPBUYHUA KbJIH) U Kb/IHAEMOCTTA Ha
cemeHata oT ropHus (2°") etax ca no-
HACKM B CpaBHEHME CbC CbluTe OT
nonuua (1°") etax cpegHo ¢ 25.1, 30.0 u
9.1% npw nponeTHua rpax, u c 14.5, 21.9
1 6.2% npu nponeTHus cuii. Paznuumata
B MapamMeTpuTe Ha MbpBOHAYaseH pac-
TeX ca Nno-CUIHO M3paseHu Npu CopToBE,
oT/InYyaBally ce C Mo-rofisiMa BUCOYMHA,
NPOAbL/HKUTENEH NEPUos Ha UbdTex u
606006pa3yBaHe — lNneseH 4 n Obpasel,
666. NHOEKCHT Ha pacTexHa cuna, Karo
CymMapeH rnokasartes 3a OLeHKa, onpegens
Mo-BUCOKA XXM3HEHOCT Ha CeMeHaTa,
thopmupann B 6060BeTe oT 1% etax B
CpaBHEHWE C XM3HEHOCTTa Ha cemeHaTa
ot 2" eTax.
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CONCLUSIONS

The results from the conducted
experiment showed the existence of
heterogeneity in seed quality according to
their position on the mother plant for
Pisum sativum and Vicia sativa species.

The values of initial growth
parameters (germ length and weight) and
germination of the upper-layer (2”d—layer)
seeds were, on the average, lower than
the values of the 1*-layer seeds with 25.1,
30.0 and 9.1%, for spring peas and with
14.5, 21.9 and 6.2% for spring vetch.

Differences in initial growth parameters
were stronger for cultivars with greater
height, longer flowering and pod formation
stages — Pleven 4 and Obrazets 666.

The seed vigour index, as an estimating
summary indicator, determined higher
seed vitality of seeds formed in the 1%
layer pods compared with seed vitality of
2" layer pods.



JlunceaT gokasaHu passivku Mexay Concerning 1000 seed mass and
ceMeHara OT ggarta eTaxa no oTHoweHue | crude  protein  content, differences
Maca Ha 1000 cemeHa 1 cbabpXxaHue Ha | between seeds on both layers were not
CYpOB NPOTEVH. significant.
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PE3OME

MpoyyBaHeTo e MpoBefeHO C uen
Ja ce ycTaHOBW ediekTa OT npuiaraHeTo
Ha JIMCTHWU PacTeXHW Perynaropu, Kakto
BbPXY CbAbpPXaHMETO U KayecTBOTO Ha
NnpoTenHa, Taka U BbPXy OGuonornyHara
My CTOMHOCT npwu nponeTteH ¢uii. 3a us-
Mb/IHEHVE Ha MnocTaseHaTa Len npes ne-
puoga 2008-2010 r. 6e n3BefeH Tpurogu-
LLIEH MOJICKMN eKCMepuMeEHT ¢ ABa 6barap-
CKW copTa nponeTteH duin — Jobpymka“ n
.0bpasey 666". BHacAHeTO Ha perynaro-
pute 6e efHOKpaTHO, BbBB (peHohaza
6yToHM3aunsa - Havyano Ha ubdTex. Pe-
3yntatute couart, ye npu copt ,Jo6py-
[Ka" IMCTHOTO npunaraHe Ha npenapaTu-
Te PEHW [ n MonubageHuT nosuliaBa
CbAbpPXaHVNETO Ha CypoB NpPoTenH ¢ 4.4 n
1.1%. Mpwu copT ,O6pa3sel, 666“, BapmaH-
TnTe ¢ npunaradHe Ha PEHW, PEHW [ un
Bopmakc ca ¢ Hali-BMCOKM CTOWHOCTM MO
OTHOLLeHMe Ha To3u nokasaten (5.1, 3.8 n
2.5% noBeye NPOTEMH CNPAMO HeTpeTu-
paHuTe pacTteHus). TpeTuparteTo Ha Vicia
sativa L. ¢ pactexHute perynaropun PEHW,
PEHW [ »n 6uonornyHnsa npoaykt bopmakc
nosulaBa KOMIMYECTBOTO Ha MPOTEUHO-
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SUMMARY

The study was carried out with the
aim of establishing the effect of the
application of foliar growth regulators on
the content and quality of protein and its
biological value in common vetch. For
achieving the aim set, a three-year field
trial was carried out in the period 2008-
2010 with two Bulgarian common vetch
cultivars — ‘Dobrudzha’ and ‘Obrazets
666'. The regulators were applied once in
the season in the phenological stage of
budding to beginning of flowering. The
results obtained show that in ‘Dobrudzha’
cultivar, the foliar applied products RENI
D and Bormax increased the crude
protein vyield by 4.4 and 1.1%. In
‘Obrazets 666’ the highest values of the
characteristics were obtained after
treatment with RENI, RENI D and Bormax
(5.1, 3.8 and 2.5% higher protein yield
compared to the untreated plants).
Treatment of Vicia sativa with the growth
regulators RENI, RENI D and the
biological product Bormax increased the
amount of proteinogenic amino acids and
EAAI index of the obtained protein in both



reHHnTe aMmmHokucennHn n EAAI nHpekca
Ha [obuTMa NpoTenH nNpu ABaTa copTta
nposieTeH ouii, BKIKOYEHN B onuTa.

KntouoBn pgymu: nponeteH dwuii,
pacTexHn  perynartopw, NpOTEVNHOBY
KYNTypu, KQ4eCcTBO Ha NpoTenHa

YBO/,

Mpe3 nocnegHUTe roguHN MU3cnes-
BaHUATa, CBbp3aHu C B/USHWETO Ha pas-
JINYHU €K30TeHHW BelecTBa (pacTexHu
perynaropw, JIMCTHN TOPOBE U Ap.) BbPXY
[obrBa 1 KayecTBOTO Ha 3bpPHEHO-6060-
BWTE pacTeHusi, NpeAacTaBnsABaT MHTepec
3a MHoro aBtopu (DeMason and Chawa,
2005; Bora and Sarma, 2006; Elkoca and
Kantar, 2006; Lingorski and Kertikov,
2005; Yadav et al., 2008). YcTaHOBEHO e,
ye npuaaraHeTo MM BOAW A0 MOJIOXU-
TeneH edgekT BbpXy CUMOBMOTUYHATA
azoTdpmkcaumss M nosuaBa p[o6mea U
KauyecTBOTO Ha 3bpPHOTO nNpu 6o60BUTE
kyntypn (Popov and Dzimotudis, 2007;
Popov and Georgieva, 2009).

Hail-nobpe npoyyeHata a3oTguK-
cuMpalia cuctema e Mexgy nouyBeHaTa
6aktepua Rhizobium spp un pasnnyHu
npeactaBuTenIn Ha 6060BUTE pacTeHust
oT cem. Fabaceae. MpuunHata 3a TOBa €,
ye 6060BUTE KYNTYPHU pacTeHus umart
OCHOBEH MpPMHOC 3a 6eNTbYHMSA GanaHc B
XpaHeHeTO Ha XxopaTa W >KMBOTHUTE.
Hsikom oT 15X (cos, rpax, 1 gp.) CbAobpxar
[0 35% nbNHOUEHEH 6enTbK B ceMeHaTa
cn. MNpeamMMmcTBOTO Ha 6060BUTE pacTe-
HWS e, Yye morar fJa pacTtaTr Ha MnouBu C
MHOFO HMCKa KOHLEHTpauus Ha CBbp3aH
a3oT, KbAETO pasBUTUETO Ha Apyru
pacTteHus e 3aTpygHeHo. Bbnpekn ToBa
ca u3BecTHu Hag 200 BuaoBe He60O60BM
pacteHusi, mkcmpawm atMmocdiepeH a3oT
B CMMOGMO3a C MUKPOOPraHU3MMu.

M3BBLHKOPEHOBOTO BHacsAHe Ha B,
Mo, Co 1 KOMMN/IEKCHNA MUKPOTOP MUKOM
(cbabpxaw, B, Mo, Co n Zn) BbB (hasa
6yTOHM3auus, nosausieaT pgobumBa Ha
3bPHO Npu NOJICKKN rpax. TpeTupaHeTo ¢ B
noesuwasa fAobuBa Ha 3bPHO CPegHo C
0.33 t/ha, ¢ Mo — 0.26 t/ha, ¢ Co — 0.28
t/ha n c koMnaekcHMA MUKpoTop Mukom -
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common vetch cultivars included in the
study.

Key words: common vetch, growth
regulators, protein crops, protein quality

INTRODUCTION

In recent years, research studies on
the effect of various exogenous
substances (growth regulators, foliar
fertilizers, etc.) on the yield and quality of
legumes have been of interest to a
number of authors (DeMason and Chawa,
2005; Bora and Sarma, 2006; Elkoca and
Kantar, 2006; Lingorski and Kertikov,
2005; Yadav et al, 2008). It was
established that the application of those
substances had a positive effect on
symbiotic nitrogen fixation and increased
the grain yield and quality in legumes
(Popov and Dzimotudis, 2007; Popov and
Georgieva, 2009).

The best studied is the nitrogen-
fixation system between the soll
bacterium Rhizobium spp. and various
legumes of the Fabaceae family. The
reason is that legumes have a major
contribution to the protein balance in
human and animal nutrition. Some of
them (soy-bean, peas, etc.) contain up to
35% of full-value protein in their grain.
The advantage of the legumes is that they
can be cultivated on soils with very low
concentrations of bound nitrogen, where
the development of other plants is
hampered. However, more than 200
species of non-legumes are known to fix
atmospheric nitrogen in symbiosis with
microorganisms.

The foliar application of B, Mo, Co
and the complex microfertilizer Mikom
(containing B, Mo, Co and Zn) in the
budding stage had a positive effect on the
grain yield of field peas. Treatment with B
increased the grain yield by an average of
0.33 t/ha, Mo — by 0.26 t/ha, Co — by 0.28
t/ha and the complex microfertilizer Mikom —



0.43 t/ha. CbabpXKaHNETO Ha CypoB Mpo-
TeuH ce nosuwasa (¢ 1.0 - 1.1%) BbB Ba-
puaHTuTe npbuckaHn ¢ Co n Mo. lMNMog Bnva-
HMETO Ha MO M KOMMAEKCHUS MUKPOTOpP
Mukom HapacTBa Koe(UUMEHTBLT Ha
usnonseaHe Ha gocgopa (Tsyganov and
Vildlush, 2004).

BHacsHeToO Ha MaHraH nog gpopma-
Ta Ha MnSQO,4 cblWwo e edeKTBHO Mepo-
npuaThe OT TEXHOMOIMATA 3a OTIexaaHe
Ha rpaxa. [NpwnaraHeTo My noBuULLaBa
[obusuTe Ha 3bpHO cpeaHo ¢ 250 go 300
kg/ha (Gémez et al., 2006). Kato enemeHT ¢
NPOMEHNNBA Ba/IEHTHOCT, Mn akTUBHO
yyacTBa B perysvmpaHe Ha OKUC/IMTESHO-
pefyKUMOHHUTE peakuuu npu npouecute
Ha gvwaHeTo, (hoTocuHTesara, asoTHUA U
BbrnexugpaTtHns obmeH u ap. OcseH
TOBa y4yacTBa B aKTUBHMSA LEHTbP Ha
Xuapokcunpegykrasarta v 1. Hap. AcuMu-
naumoHeH eH3um (Gorbanov et al., 2005).

BopbT e enemMeHT, KOiTO wurpae
K/Il04YOBa PO/ B CTPOEXa Ha KneTbyHaTta
MembpaHa, A06MBBLT Ha CEMEHa, yab/Ka-
BaHeToO Ha KopeHa u meTabonm3ma Ha
3axapv B pacTuTefiHua opraHusbm. Mo-
NM6AEHBT CTUMY/MPA OCHOBHO a30TINK-
caumsita npu 6060BUTE N peayKumaTa Ha
NOj3, CBbp3aHn C NO-BMCOKO NPOTEUHOBO
CbAbpXaHMe B 3bPHOTO Ha 6060BuUTE
kyntypu (Gupta et al., 2011).

YBesimyeHne Ha a30THOTO, GeNTbY-
HOTO M aMWHOKMCEJIMHHOTO CbAbpXaHune
B 3bPHOTO Ha rpaxa peructpupar El-
Beheidi et al. (1995) n Stakhova et al.
(2000), cneg NMCTHO NpUAOXeHNe Ha ¢oo-
iMeBa KucenuHa, Kato npevMyLecTBeHO
ce MnoBulIaBa CbAbPXaHNETO HA aMUHOKM-
CeJIMHUTE TNYTaMWUH, INTULUH U METUOHUH.

B nscnepsaHuaTa cu Zhelyazkova
and Pavlov (2007), usnuteat BAUSHWMETO
Ha npenapartute N-40 (NAA) — 200 1 300
cm’’ha, HP-55 (xnopodpeHokcroueTHa
KncenuHa) — 100 n 200 cm*ha n G-31
(xnopodpeHokcHmoueTHa  kucenvHa — +
HapTokcmoueTHa kucenunHa) — 300 cm®ha
BbPXy  NPOAYKTMBHOCTTA,  XUMWYHUSA
CbCTaB W XpaHuTesiHaTa CTOMHOCT Ha
nponeteH rpax copt ,boratmp“. C Haii-
6naronpusteH edyekt e N-40 B gosa 200
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by 0.43 t/ha. The crude protein content
also increased in the variants treated with
Co and Mo (1.0 and 1.1%). Application of
Mo and the complex microfertilizer Mikom
increased the phosphorus utilization factor
(Tsyganov and Vildlush, 2004).

The introduction of manganese in
the form of MnSQO, is also an effective
measure in the pea cultivation technology.
Its application increased the grain yields
by an average of 250 to 300 kg/ha
(Gomez et al., 2006). As an element
having a variable valence, Mn actively
participates in the regulation of redox
reactions in the processes of respiration,
photosynthesis, nitrogen and carbohydrate
metabolism, etc. In addition, it participates
in the active center of hydroxyl reductase
and the so-called assimilation enzyme
(Gorbanov et al., 2005).

Boron is an element playing a key
role in the cell membrane structure, grain
yield, root elongation and sugar
metabolism in the plant organism. Mo
mainly stimulates nitrogen fixation in
legumes and the reduction of NOj,
associated with the higher protein content
in the grain of legumes (Gupta et al.,
2011).

Increased content of nitrogen,
protein and amino acids in pea grain was
reported by El-Beheidi et al. (1995) and
Stakhova et al. (2000) after foliar
application of folic acid, increasing mainly
the content of the amino acids glutamine,
glycine and methionine.

In their studies, Zhelyazkova and
Pavlov (2007) tested the effect of N-40
(NAA) — 200 and 300 cm®ha, HP-55
(chlorophenoxyacetic acid) — 100 and 200
cm®ha and G-31 (chlorophenoxyacetic
acid + naphthoxyacetic acid) 300
cm®ha, on the productivity, chemical
composition and nutritional value of field
peas of ‘Bogatir cultivar. The most
favourable effect was established after
treatment with N-40 applied at the rate of



cm®ha. BbB BapuaHTUTe [O6GMBBLT Ha
3bpHO ce yBenvyaBa Cc 17.4%, konu-
4eCTBOTO CypoB npoteMH ¢ 14.3%, a
KPbMHUTE eanHnum ¢ 17.8%.

B npoyuBaHusita Ha Kertikov (2002),
CBbp3aHM C TpeTupaHe Ha nposieTeH
doypaxeH rpax ,MneseH 4 ¢ 6GMONOrMYHO
aKTMBHM BeLLeCcTBa B pas/IM4yHn [03K ce
yCTaHOBSABa MOMOXUTE/THOTO UM BAUSHUE
BbpXy [Ao6MBa Ha 3bPHO W CypoB Mpo-
TenH. Haii-Bucok edhekt e HabnwaaBaH
npu TpeTupaHeTo ¢ 6uonpenapaTta H-40.
MpunoxeH BbB (pasa OyToHM3aAUMA U
nosa 100 cm®ha yBenmyeHneTo Ha Jobus
3bpHO e ¢ 18.7%, a Ha cypoB NPOTEUH C
13.0%, a BbB (ha3a ubrex n gosa 200
cm®/ha NpeBuLLEHNETO B CTOWHOCTUTE Ha
nokasarenure e cboTBeTHO € 20.8 u
20.7%.

VHgopmayusitTa no  OTHOLLIEHMe
edekTa Ha eK30reHHO BHeceHuTe Bellec-
TBa C perynaTtopHn ayHKUUN BbPXy A06u-
Ba M Ka4eCTBOTO Ha npoTenHa npu 6060-
BUTE KYyNTYpU e HegocTaTbyHa. ETo 3auo,
HaCTOALLOTO MNpoyyYBaHe MOXe fa 6bae
MosIe3HO 3a HayyHaTa M Hay4YHO-MPUIOX-
HaTa AenHOoCT.

MATEPWNAN N METO4WA

M3BeneH e noncku onut, 3a ycta-
HOoBABaHe BAuaAHMeTo Ha PEHW, npuna-
raH CamoCTOATE/NIHO U B KOMBGUHaUMsA C
enemeHTa 6op (B), kKakTO M Ha TbProB-
ckute npenapatu bopmakc, MaHraHos
xenaT u MonmbaeHuUT, BbpXy KayecTBeHU-
Te mnapaMeTpu Ha COpPTOBe MpOJieTeH
gmii. ONMMTBLT e 3a/lokeH Ha YOBB Ha
ArpapeH yHuBepcuteT - MnoBameB npes
nepunoga 2008-2010 r. no meToda Ha
Opo6HVTe napuenu, B 4YeTupu MoBTOpe-
HUA N rofIeMUHa Ha onuTHaTa napuena 10
m® TpeTupaHeTo Ha [paTa copTa e
M3BBLPLLIEHO BLB (hasa GyTOHM3auud, npm
cnepgHute koHueHTpauun: PEHW — 0.5%;
PEHW [, — 0.5%; MaHraHos xenat — 0.4%;
MonnéaeHmnt — 0.2%; Bopmakc — 0.4%.

PacTuTenHu aHanmsm
CypoBusT npotenH (%) B 3bPHOTO
Ha dns e onpedesnieH Ypes MUHepaInsm-
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200 cm®ha. In the treated variants, the
grain yield increased by 17.4%, the crude
protein by 14.3% and the feed units by
17.8%.

In studies of Kertikov (2002) on
treatment of forage peas of ‘Pleven 4’ cv.
with  biologically active substances,
applied at different rates, it was
established that they had a positive effect
on the grain yield and the crude protein
content. The highest effect was obtained
after treatment with the bioproduct H-40.
When applied at the rate of 100 cm®ha in
the budding stage, the increase in grain
yield was 18.7% and in crude protein
13.0%. The ?roduct application at the rate
of 200 cm’/ha in the flowering stage
resulted in an increase of 20.8 and 20.7%,
respectively.

However, there is very scarce
information regarding the effect of
exogenously imported substances with
regulatory functions on the protein yield
and quality in legumes. Therefore, we
believe that the present study could be
useful from both a scientific and a
scientific-and-applied point of view.

MATERIAL AND METHODS

A field trial was carried out to
establish the effect of RENI, applied
separately and in a combination with boron
(B), as well as the commercial products
Bormax, Manganese chelate and
Molybdenite, on the quality characteristics of
common vetch cultivars. The experiment
was conducted on the Training-and-
Experimental Site of the Agricultural
University of Plovdiv in the period
2008-2010 by the split-plot design method
in four replications, the size of the
experimental plot being 10 m® The two
cultivars were treated in the stage of
budding with the following concentrations:
RENI — 0.5%; RENI D — 0.5%; Manganese
chelate 0.4%; Molybdenite 0.2%;
Bormax — 0.4%.

Plant analysis
The crude protein content (%) in
common vetch grain was determined by



paHe Ha pacTUTeNHUTe NPobu C KOHLEH-
TpupaHa csapHa KucesiMHa u Katanmsartop
nepxugpos no mertoga Ha Kenpgan, c
nocnepsallia gectuiaums Ha MUHepanu-
3upaHaTa npoba Ha anapata Ha MNapHac-
BarHep n ymHOXaBaHe Ha MnoJjlyyeHuTe
CTOMHOCTM Ha 06wWua as3oT no koedwm-
LMEHT 6.25.

O6wute N HeE3aMEHMMTE aMUHOKU-
cennHn (%) ca onpefenieHn Ha aMuHO-
aHanmzaTop Tvn Knauer B 3bpPHOTO Ha
dwms, cnep Xxmagponumsa Ha pacTUTesHuSA
Matepuan ¢ 6nHCI.

Essential amino acid index (EAAI),
usumcneH no copmynata Ha Oser (1951)
1 No forapuTbm Ha npodd. AcH . MNasnos,
oTpassBall, kakBa 4acT npencrasnssart
He3aMeHVMUTE aMWHOKUCE/IMHU OT He3ame-
HUMWUTE aMUHOKUCE/IMHW Ha IAYHNSE BENTBK.

13non3BaHm copTOBE NposieTeH hui
MponeteH dmii copT ,,O6pasel
666“ e cb3ganeH e ot npody. M. Mexnu-
BaHOB M € usnutaH B cucTemarta Ha
ObpXaBHOTO copTousnuTBaHe 3a BCK npes
1970-1973 r. n 3a PXC - 2001-2002 roguHa.
CopTbT uma 6bpP3 TEMMN Ha pas3BuTUE, PaHo
n3ubmTABA W Yy3psABa, KaTo Wu3NpesBapBa
NeTHWTe 3acyllaBaHns. AGCONIOTHOTO Ters10
Ha cemeHata e 80 100 g, a wun
XeKTonuTpoBarta mMaca 80-85 kg.
CpefeHuaT nobus Ha copTa e 2326 kg/ha.

MponeTteH dmin copTt ,,Job6pymxa“
e cb3gajeH B [obpymxaHcku 3emegesn-
CKM WHCTUTYT - . ToweBo. MN3nuTBaH B
cuctemara Ha AbpXaBHOTO COPTOU3MMUT-
BaHe 3a BCK npe3 2001-2002r., a 3a PXC
- npe3 2002-2003 r. BereTauMOHHUAT MY
nepuopg e cpegHo 81 aHu. BucoumHata Ha
3asiaraHe Ha nbpBus 606 e 33 cm.
COpTbT € HEYCTOMYMB Ha MoMiAraHe, KakTo
N cTaHgapTtHuA copT. Macara Ha 1000
cemMeHa e 62.99 g. Xekronutposara maca
Bapupa oOT 76.9 go 85.0 kg. Cbabp-
XaHMeTo Ha npoTenH e cpegHo 31.37%
abconTHO cyxo BelwecTBo. CopTbT €
CbC CpefiHa YCTONYMBOCT Ha ackoxmtosa,
N YCTOMYMBOCT Ha OpalHecTa MaHa W
pbXxaa.
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mineralization of the plant samples with
concentrated sulfuric acid and perhydrol
used as a catalyst, following the method
of Kjeldahl, with subsequent distillation of
the mineralized sample on Parnassus-
Wagner apparatus and multiplying the
obtained values of total nitrogen by a
coefficient of 6.25.

Total and essential amino acids (%)
in vetch grain were determined by a
Knauer type amino-analyzer after hydrolysis
of the plant material with 6nHCI.

Essential amino acid index (EAAI)
was calculated by the formula of Oser
(1951) and by the logarithm of Prof. D.
Pavlov, reflecting the ratio of the essential
amino acids to those in egg white.

Common vetch cultivars used

Common vetch cultivar ‘Obrazets
666’ was developed by Prof. M. Pehlivanov
and tested by the State Varietal Testing
system for biological and economic qualities
in 1970-1973 and for distinctness, uniformity
and stability in 2001-2002. The cultivar has
a rapid development rate, early flowering
and maturity, before summer droughts. The
absolute seed weight is 80-100 g and the
hectolitre weight — 80-85 kg. The average
yield is 2326 kg/ha.

Common vetch cultivar ‘Dobrudzha’
was established at Dobrudzha Agricultural
Institute in General Toshevo and tested
by the State Varietal Testing system for
biological and economic qualities in 2001-
2002 and for distinctness, uniformity and
stability in 2002-2003. The vegetation
period is 81 days on average. The height
of the first pod is 33 cm. The cultivar is
susceptible to lodging, as is the standard
cultivar. The weight of 1000 seeds is
62.99 g. The hectoliter weight varies from
76.9 to 85 kg. The protein content is
31.37% of the absolute dry matter on
average. It is moderately resistant to
ascochitosis and resistant to powdery
mildew and rust.



M3non3saHu npenapaTu.

Mpenapatnte PEHWN ca kombuHa-
UMM OT IOHMTE Ha MONNBAEH, MaHraH,
MarHesuin B pasMuYHM KOHLEeHTpauun u
CbOTHOLUEHUS, KOUTO AOMb/HUTENHO W
LeneHaco4yeHo ce KOMOMHMpAT C areHTw,
MMalLM M3BECTHO BUOXMMUYHO K n3Mo-
NIOTUYHO AEeNCTBME, KaTO MUKPOENEMEHTH,
CYHTETMYHM perynaTopu OT LMTOKUHWHOB
TWM, OCHOBHM MeTabonuTu n ap.

PEHW [ e c ocHOBEH CbCTaB Ha
PEHWM wn ponbnHuTenHa pobaBka Ha
enemeHTa 6op.

MaHraHoB xenaT — JIMCTEH TOP 3a
depTuraums, XumApornoHUKA W JINCTHO
NPWIOXKEHNE NPU HEOOCTUT Ha MaHraH.
Mpunara ce B koHueHTpauma 0.2-0.4%
pasTBop. M3nonssaHeTo MoOxe Ja 6bae
KOMOMHUPAHO C /INCTHO MoAXpaHBaHe C
BOZEH pa3TBOp Ha kapbamug. MaHraHbT
e B xenatHa copma (EDTA), koaTo e no-
IECHO AOCTBMNHA 3a pacTeHusTa.

MonubaeHUT — NUCTEH Top 3a
depTuraums, XmaponoHUKa u IMCTHO Npu-
noxexHve npu kyntypu (kaptodu, 3ene,
6pokonu, cacyn, rpax, gomatn) ¢ BUCOKO
nsnuckBaHe Ha monubgeH. lMpunara ce
JINCTHO B KOHUeHTpaums 0.1-0.2%.

BopMakc — /IMCTEeH TOp 3a BCUYKK
KynTypy (UapeBuua, LUBEKMNO, OBOLLHN,
KapTogu, 6060BU, 3eN1EHYYKOBU N LBETSA)
C BMCOKM U3NCKBaHMS KbM eflieMeHTa 6op.
BHaca ce /MCTHO B  KOHLEHTpauus
0.3-0.4%. Hopma Ha npunoxeHue - 1 I/ha.

PE3YJITATU N OBCBXXOAHE
CbAbpaHue Ha CypoB NPOTenH
3bpHOTO Ha NPONETHUAT i e
6orato Ha NpoTeuH, HO Nopaju BUCOKOTO
yyacTve Ha HSAKOU [/1Ko3nau (BULMH U
KOBMLMH) HE MOXe Aa ce u3nonsear 3a
n3XpaHBaHe Ha CEeJICKOCTOMAHCKUTE Xu-
BOTHM B rofIEMU KOJINYECTBA.

3a nepnoga 2008-2010, npu copt
-J00pyaXa“, KONM4ecTBOTO Ha CypoBUS
npotevH Bapupa oOT 27.06 g/100 g go
32.44 g/100 g CB. Copt ,O6pasel, 666"
ce Xapaktepusupa ¢ no-HUCKO NPOTEUNHO-
BO CbAbpXaHune B 3bpHOTO (0T 25.07 Ao
30.06 g/100 g CB).
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Growth regulators used

RENI products are combinations of
molybdenum, manganese and magnesium
ions in different concentrations and ratios,
which are additionally and purposefully
combined with agents with a biochemical
and physiological action, such as trace
elements, synthetic regulators of cytokinin
type, basic metabolites and others.

RENI D contains the main elements
of RENI with B (boron) added.

Manganese chelate is a foliar
fertilizer for fertigation, hydroponics and
foliar application in manganese deficiency. It
is applied at a concentration of 0.2-0.4%
solution. Its introduction can be combined
with foliar nutrition with an aqueous
solution of urea. In the present study Mn
is in a chelated form (EDTA), which is
easily absorbed by plants.

Molybdenite is a foliar fertilizer for
fertigation, hydroponics and foliar
application in crops with high molybdenum
requirements: potatoes, cabbage, broccoli,
beans, peas, tomatoes. Leaf application is
at a concentration of 0.1-0.2%.

Bormax is a foliar fertilizer for
different crops with high requirements for
boron — maize, beets, fruits, potatoes,
legumes, vegetables and flowers. Foliar
application is at a concentration of
0.3-0.4% and the application rate is 1 I/ha.

RESULTS AND DISCUSSION

Crude protein content

Vetch grain is rich in protein, but
due to the high content of some
glycosides (vicine and convicine), it
cannot be used in large quantities in
animal feed.

For the period 2008-2010, the
crude protein yield obtained from
‘Dobrudzha’ cultivar varied by variants
from 27.06 g/100 g of dry matter to 32.44
0/100 g of dry matter. ‘Obrazets 666’ cv.
was characterized by lower protein
content in grain (from 25.07 to 30.06
0/100 g of dry matter).



AHaNU3bLT Ha pesynTtartuTe Mo rogu-
HU npu copT ,[Jobpyaxa“ nokasea Haii-
BMCOKO MNPOTEMHOBO CbAbpXaHWe B
CbCTaBa Ha 3bPHOTO MNpe3 rnocsegHaTa
(2010) rogmHa Ha onuTa. CTOMHOCTUTE Ha
nokazatensa Bapupat ot 30.44 g/100 g
(KoHTpona) po 32.44 g/100 g (PEHW ).
C Hali-HUCKM CTOMHOCTU Ha nokasaTens e
nbpBata (2008) rognHa oT ekcnepumeHTa
BbB BapuaHTuTe ¢ bopmakc (27.06 g/100
g) n PEHW A (29.47 g/100 g). CemeHaTa
Ha copT ,,O6pasel, 666" ca ¢ Hali-BUCOKM
CTOMHOCTM Ha CypOB NPOTEVH Npe3 OnuT-
HaTa 2009 roguHa (29.06-30.63 g/100 g),
a npe3 nbpeBara roAuWHa, CPEAHOTO
CbAbpXaHne Ha npoTerHa e Hai-HUCKO
(27.06-29.47 g/100 g) (Tabnmua 1).

Pesyntatute coyar, 4ye BHaCAHETO
Ha M3NUTBaHWUTE perynaTtopu Ha pacrexa
noBnusiBa MOJIOXKUTENIHO NPOTEUHOBOTO
CbAbpXaHWe B CbCTaBa Ha 3bPHOTO 3a
JABarta n3nuTeaHu copTa.

Mpu copT ,Jobpyaxa“, KoNM4ecTBo-
TO Ha CypOBWs NPOTENH € NOBULLEHO B MO-
BUCOKa cTeneH (4.4%) eguHCTBEHO npwu
TpetupaHe ¢ PEHW A. MNMpu octaHanute
perynartopy Ha pacTexa, pas/Mkite B
cpegHuTe CTOMHOCTM Ha nokasaTens cpas-
HEeHWe C KOHTposiaTa ca HeCbLLIECTBEHM.

MponetHuaT dwmin copt ,O6pasel
666" pearnpa nNo-4yBCTBUTENHO Ha [Aeii-
CTBMETO Ha UW3NWUTBAHUTE perynaropu.
YBe/IMYeHNeTo B  CbAbpXaHMETo Ha
CYpOB MPOTEVH € MO0-BUCOKO CPaBHEHO C
ToBa Ha copT ,Jobpympka“. CToiHocTuTE
Ha rnokasartesii BbB BapuaHtuTe c TpeTu-
paHe npesuwasar KoHTposiata oT 1.8%
(Mn xenart) go 5.1% (PEHW). MuHumanHa
€ pasfvkata B CbAbpXaHWeTo Ha CypoB
npoTerH BbB BapuaHTute ¢ PEHW (28.16
g/100 g) n Monnéeaennt (28.07 g/100
g).TpetupaHeto ¢ PEHWN [ (27.82 g/100
g) n bopmakc (27.47 g/100 g), nosuLIn
CbAbPXaHNETO Ha CypoB TMpOTEVH B
3BPHOTO Ha KynTypara CbOTBETHO € 3.8 n
2.5% cnpsamMo koHTponara.
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In ‘Dobrudzha’ cultivar, the analysis
of the results by years shows the highest
protein content in the last year of the
study (2010), the values ranging from
30.44 g/100g (Control) to 32.44 g/100g
(RENI D).

The lowest values were reported in the
first year (2008) — from 27.06 g/100 g in
the variant treated with Bormax to 29.47
0/100 g in the variant treated with RENI D.
The highest values of that characteristic in
‘Obrazets 666’ cultivar were reported in
2009 (29.06 to 30.63 g/100 g), while in the
first year of the study the average content
was the lowest (27.06 to 29.47 g/100 g),
(Table 1).

The results show that the
application of the tested growth regulators
had a positive effect on the protein
content in both studied cultivars.

In ‘Dobrudza’ cultivar, the crude
protein content increased more
significantly (4.4%) only after treatment
with RENI D. In the other variants the
differences compared to the control were
insignificant.

Common vetch of ‘Obrazets 666’
cv. had a higher response to the applied
growth regulators. A more significant
increase in the crude protein content was
reported compared to ‘Dobrudzha’. The
values in the treated variants were higher
compared to the control (1.8% after
treatment with Mn chelate to 5.1% in the
variant treated with RENI). A small
difference in the crude protein content
was reported between the variants with
the application of RENI (28.16 ¢g/100 g)
and Molybdenite (28.07 g/100 g).
Treatment with RENI D (27.82 g/100 g)
and Bormax (27.47 g/100 g) resulted in an
increase in the crude protein content in
the crop grain by 3.8 and 2.5%,
respectively, compared to the control
variant.



Tabnnuya 1. CbabpXKaHMe Ha CypOB NPOTENH B 3bPHOTO Ha NponeTeH chuii copToBe
»306pymka*“ n ,,O6pasel, 666“no roguHn n cpefHo 3a nepuoga 2008-2010, g/100 g

CyXO0 BelLEecTBO

Table 1. Crude protein content in the grain of common vetch, ‘Dobrudzha’ and
‘Obrazets 666’ cultivars, by years and on average for the period 2008-2010, g/100 g of

dry matter
Variants Crude protein content, ‘Dobrudzha’ cv., g/100 g dry matter
2008 % 2009 % 2010 % Average %
Control 28.27 | 100.0 | 29.94 | 100.0 | 30.44 | 100.0 29.55 100.0
RENI 27.60 97.6 29.06 97.1 30.69 | 100.8 20.12 98.5
RENI D 29.47 | 104.2 | 30.63 | 102.3 | 32.44 | 106.6 30.85 104.4
Bormax 27.06 95.7 30.50 | 1019 | 31.38 | 103.1 29.65 100.3
Mn Chelate 27.56 97.5 29.50 98.5 31.75 | 104.3 29.60 100.2
Molybdenite 28.20 99.7 29.94 | 100.0 | 31,50 | 1035 29.88 101.1
- Crude protein content, ‘Obrazets 666’ cv., g/100 g dry matter

Control 25.68 | 100.0 | 28.63 | 100.0 | 26.06 | 100.0 26.79 100.0
RENI 25.85 | 100.7 | 28.69 | 100.2 | 29.94 | 114.9 28.16 105.1
RENI D 25.65 99.9 28.81 | 100.6 | 29.00 | 111.3 27.82 103.8
Bormax 25.60 99.7 30.06 | 105.0 | 26.75 | 102.6 27.47 102.5
Mn Chelate 25.93 | 101.0 | 28.06 98.0 27.81 | 106.7 27.27 101.8
Molybdenite 25.07 97.6 29.69 | 103.7 | 29.44 | 113.0 28.07 104.8

Copt ,[Jobpymka“ e ¢ no-BUCOKO
NPOTEMHOBO CbAbpXaHWe B 3bPHOTO
cpaBHeH ¢ ,O6pasel, 666“. EdekTbT OT
npunaraHeTo Ha u3nuTBaHUTE npenapatu
€ MNO-HUCBbK. [1eiCTBMETO Ha pacTexHus
perynatop PEHW [, oka3Ba Hail-CUHO
NMOMOXUTENHO BAUSAHWE BBbPXY CbAbpXKa-
HMETO Ha CYpOB NPOTENH.

Mpu ,O6pa3zel, 666", NUCTHO nNpu-
NOXEHNTE pacTexHu perynatopu umar
no-CUIHO u3paseH edekT. BHacAHeTo Ha
npenapatute PEHW, Monn6gennt n PEHN
[, voxe ga 6bae nNpenpbyaHo KaTto 3BEHO
OT TexXHOo/IorMATa Ha oTrnexanaHe, ¢ uen
noBullaBaHe CbObPXaHUETO Ha CypoB
NpOTENH B 3bPHOTO Ha copT ,O6pasel, 666“.

AMWHOKUCESIMHEH CbCTaB Ha 3bPHOTO
O6LLOTO KO/IMYECTBO Ha 3aMEHUMU-

Te aMWHOKUCESIMHU BbB BapuwaHTUTE Ha
copt ,Jobpyaxa“ sapupa ot 67.11 (PEHU
) po 71.07 g/100 g (Bopmakc) cypoB
npotenH (Tabnuuya 2). BbB BapuaHTa C
Bopmakc noyT BCUMYKM CTOMHOCTM Ha 06-
LM NPOTENHOrEHHN aMUHOKMCENMHN (NPO-
JWH, TIMUMH, XUCTUAVH, anaHuH, acnapru-
HOBa KWCENIMHA, CEepWH W ryTamuHoBa
KMcenuHa) ca nosuwieHn. CbLo Taka ce
HabnaaBa MNOMOXUTE/THO W3MEHEHWE B

‘Dobrudzha’ cultivar had a higher
protein content in grain compared to
‘Obrazets 666'. The effect of the
application of the studied products was
lower. RENI D had the strongest positive
effect on the crude protein content.

In ‘Obrazets 666’, the foliar applied
growth regulators had a more pronounced

effect. The application of RENI,
Molybdenite and RENI D can be
recommended for application in the

cultivation technology with the aim of
increasing the crude protein content in the
grain of ‘Obrazets 666’ cv.

Amino acid content in grain

The total amount of the non-
essential amino acids in the grain of
‘Dobrudza’ cultivar varied from 67.11
(RENI D) to 71.07 @/100 g of crude
protein (Bormax), (Table 2). In the variant
treated with Bormax the values of almost
all the common proteinogenic amino acids
(proline, glycine, histidine, alanine,
aspartic acid, serine and glutamic acid)
increased. In the other studied variants,

there were positive changes in the amino
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CTOWHOCTUTE Ha aMUHOKWUCE/IMHUTE 1 MpK
Apyrute u3nNUTBaHW npenapat, HO Npu
TAX /INNCBA ACHO U3paseHa TeHAeHUuA.

Mo oTHOLIEHWE CbAbPXaAHMETO Ha
He3amMeHUMUTe aMUHOKUCENNHK, NOBULLA-
BallaTta TeHAeHUuua B  TpeTupaHute
BapvaHTK e ACHO uspaseHa. lNpun BHacsAHe
Ha pactexHute perynatopy PEHU n
PEHW [, konn4yectBOoTO UM B 3bPHOTO Ha
copt ,Jobpympxa“ ce yBennyasa cpefiHo C
5.5 1 3.4% cnpsamo koHTponara. pena-
patute bopmakc, Mn xenaT u MonnéaeHut
yBesiMyaBaT He3HaunTesiHo (0T 2.5 Ao 2.9%)
CbAbPXaHNETO Ha eCeHLMaIHN aM1HOKUCe-
NIMHW B 3bPHOTO Ha NPONETHUSA huii.

acid values, but the tendency was not
clearly observed.

An obvious tendency to an increase
in the content of the essential amino acids
in the treated variants was reported. After
the application of the growth regulators
RENI and RENI D their content in the
grain in ‘Dobrudzha’ cv. increased by 5.5
and 3.4% on average compared to the
control. The products Bormax, Mn chelate
and Molybdenite slightly increased the
content of the essential amino acids in
common vetch grain (2.5 to 2.9%).

Tabnuua 2. CbabpXaHne Ha He3aMeHMMU aMUHOKUCE/IMHU B 3bPHOTO Ha NposeTeH
douii copt ,,[06pyaxa” (% KbM NpoTeunH), cpeaHo 3a nepnoaa 2008-2009 r.

Table 2. Content of essential amino acids

in the grain of common vetch, ‘Dobrudzha’

cultivar (% to protein), on average for the period 2008-2009

. . Variants
Amino Acid Control RENI | RENID Bormax Mn chelate | Molybdenite
Arginine 8.98 8.58 9.33 9.00 9.11 9.28
Histidine 2.94 2.76 2.99 3.14 3.02 3.18
Tyrosine 2.57 2.81 2.50 2.36 2.32 2.49
Alanine 4.28 4.42 4.47 4.41 4.42 4.33
Glycine 4.09 4.21 421 4.42 4.34 4.35
Cysteine 1.05 0.97 0.70 0.71 0.46 0.77
Proline 7.31 6.06 4.87 8.64 5.74 5.79
Glutamic acid 21.57 20.30 22.76 22.00 22.27 21.57
Serine 3.43 3.46 3.45 3.52 3.36 3.57
Asparagine acid 12.52 13.54 12.49 12.87 12.88 12.67
Total 68.74 67.11 67.77 71.07 67.92 68.00
Essential Amino acids
Lysine 6.27 7.02 6.70 6.81 6.73 6.70
Phenylalanine 4.58 5.34 4.76 4.55 4.55 491
Leucine 7.23 7.29 7.69 7.51 7.55 7.43
Isoleucine 4.46 451 452 4.42 4.56 4.35
Methionine 0.473 0.393 0.181 0.247 0.368 0.288
Valine 5.16 5.20 5.33 5.27 5.28 5.21
Threonine 3.04 3.17 3.09 3.18 3.09 3.14
Total 31.21 32.92 32.27 31.99 32.13 32.03
EAAI 0.63 0.64 0.59 0.60 0.63 0.62

CbAbpXaHNeTO Ha aMWHOKMCeNu-
Hata /M3MH ce nosuwasa Hal-Cbliec-
TBEHO (12.0%) cnep TpeTupaHe c npena-
pata PEHW. B octaHanute BapuaHTn, Ko-
JINYECTBOTO Ha NN3MHA Ce yBesiMyasa OT
6.9 po 8.6%. lpunaraHeto Ha PEHWU

The content of the amino acid
lysine increased most significantly after
treatment with RENI (12.0%). In the other
variants, the lysine content increased by
6.9 to 8.6%. The application of RENI
increased also the content  of
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noBuLlaBa U KOMIMYECTBOTO Ha (heHuna-
naHvH ¢ 16.6%. HapactBar u CTOMHOC-
TuTe Ha EAAI nHgekca (0.64) — kputepwii
3a nosuwwaBaHe Ha buonornyHata NbJHO-
LLeHHOCT Ha MpoTeuHa BbLB BapuaHta C
NMCTHO TpeTmpaHe Ha PEHW. Cbabpxa-
HMETO Ha TPEOHWH HapacTBa BbB BCUYKU
TpeTupaHun BapuaHTu: Mn xenart (¢ 1.6%),
PEHW [ (c 1.6%), MonnéaeHut (c 3.3%),
PEHW (c 4.3%) n Bopmakc (¢ 4.6%).
CpefHo 3a nepuoga Ha uscnepBa-
He, CbAbpPXaHNEeTO Ha obLNTEe NPOTENHO-
reHHW aMUHOKMCENNHN B CbCTaBa Ha npo-
TenHa npu nponeteH ¢uii copT ,06pasey,
666" (13pa3eHn kaTo rpamoBe Ha 100
rpama CypoB npoTeuH) Bapupa oT 67.99
0/100 g (PEHWN L) po 68.78 g/100 g (Mn
xenar). HabniogasaHo e 3Ha4yMMoO MOBM-
LWEeHNe B CTOMHOCTMTE Ha aMWHOKMCE -
HaTa UUCTEWH B 3bPHOTO TPeTUpaHo C
PEHWN O v Monn6aeHnt. CTolAHOCTUTE Ha
nokasaTens npesulaBaT KOHTposata
CbOTBETHO € 50.6 1 43.2%. KonnyectsoTo
Ha TUPO3VMHAa € MOB/IMAHO CbLECTBEHO
npu BHACsIHETO Ha npenapaTuTe Bopmakc,
Mn xenat n PEHW. MNpesBulieHreTo cnpsamo
KOHTponaTa e cboTBeTHO € 20.8%, 19.2%
n 16.7%. Makap 1 B No-Masika CTeneH,
KOHLleHTpauusaTa Ha XMCTUAUHa B 3bpHO-
TO Ha copT ,O6pasel, 666" HapacTBa € OT
1.0% (Mn xenat) go 7.4% (PEHW) B
U3NUTBaHUTE  BapuaHtTu  (U3K/IKYEHNE
npasu TpeTnpaHeTo ¢ MonmbaeHuT).
BHacsiHeTo Ha perynaropute Ha pac-
Texa B/Msie NMOJSIOKUTESTHO BbPXY CbAbP-
XaHMEeTo Ha He3aMeHUMWTE amMUHOKUCeNu-
HW B NpoTenHa Ha cemeHaTa ot ,,06pasel,
666", 0cO6EHO BbB BapuaHTMTe C BHECEH
Bopmakc, PEHW [, u PEHW (Tabnuua 3).
CneunduyHOTO TYK € 3HaA4YMMOTO
NMOBULLEHNE B CTOMHOCTUTE HAa CSAPOCH-
Abpxalwata aMUHOKUCENIMHA METUOHUH B
npoTeMHa Ha 3bPHOTO OT BapuaHTute
Tpetnpadn ¢ PEHW [ n Bopmakc. Cpeg-
HWUTE CTOMHOCTM Ha nokasaTens npesuLLa-
BaT KOHTposlaTa CbOTBETHO C 47.2 1
35.2%. OTYeTeHO e yBe/IMyeHne B Cb4Abp-
XaHMeTo Ha heHunanaHvH 1 BaJiMH BbB
BapvaHTUTe C BHECEHW NINCTHO PaCTEXHMU
perynaropu n 6uotopose. PernctpmpaHo
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phenylalanine by 16,6%. The values of
the EAAI index increased in that variant,
too (0.64), which confirmed the
improvement of the biological value of
protein in the variant with foliar application
of RENI. The content of threonine
increased in all the treated variants: Mn
chelate (1.6%), RENI D (1.6%),
Molybdenite (3.3%), RENI (4.3%) and
Bormax (4.6%).

On average for the study period,
the content of the total proteinogenic
amino acids in the protein of common
vetch of ‘Obrazets 666’ cv. (expressed as
grams per 100 g of crude protein) varied
from 67.99/100 g (RENI D) to 68.78 g/100
g (Mn chelate). A great increase in the
levels of the amino acid cysteine in the
grain in the variants treated with RENI D
and Molybdenite was found, the values
exceeding the control by 50.6 and 43.2%,
respectively. The tyrosine content was
significantly affected by the application of
Bormax, Mn chelate and RENI. The
values were 20.8, 19.2% and 16.7%
higher than in the control variant. The
concentration of histidine in the studied
variants increased in the grain of
‘Obrazets 666’ cv., although to a lesser
extent — from 1.0% (Mn chelate) to 7.4%
(RENI), the only exception being the
variant treated with Molybdenite.

The  introduction  of  growth
regulators had a positive effect on the
content of essential amino acids in the
protein of grain in ‘Obrazets 666’ cv.,
especially in the variants treated with
Bormax, RENI D and RENI (Table 3).

What is specific here is that the
values of the sulfur-containing amino acid
methionine in the grain protein in the
variants treated with RENI D and Bormax
increased sharply. The average values of
the characteristic exceeded the control by
47.2 and 35.2%. An increase in the
content of phenylalanine and valine was
also reported in all the variants treated
with foliar applied growth regulators and
biofertilizers. An increase in the EAAI



€ HapacTBaHe 1 B CTOMHOCTUTE Ha EAAI
MHAEeKca BbB BapuaHtute ¢ PeHn [ (0.61)
n bopmakc (0.62).

index was also registered in the variants
treated with RENI D (0.61) and Bormax
(0.62).

Tabnuua 3. CbAabpxaHne Ha He3aMeHMN aMUHOKMNCENIMHU B 3bPHOTO Ha NposieTeH
chwnii copt ,,O6pasel, 666 (% KbM NPOTENH) CpeAHO 3a nepuoga 2008-2009 r.

Table 3. Content of essential amino acids in the grain of common vetch, ‘Obrazets
666’ cv. (% to protein), on average for the period 2008-2009

Amino acid variants -
Control | RENI RENI D Bormax | Mn chelate | Molybdenite
Arginine 9.10 9.11 9.15 9.19 9.07 8.83
Histidine 2.97 3.19 3.03 3.18 3.00 2.90
Tyrosine 2.45 2.86 2.29 2.96 2.92 2.27
Alanine 4.46 4.43 4.53 4.46 4.46 4.47
Glycine 4.37 4.44 4.49 4.47 4.39 4.41
Cysteine 0.81 0.81 1.22 0.81 0.86 1.16
Proline 5.48 5.17 5.61 4.93 5.25 6.50
Glutamic acid 22.22 21.96 21.70 21.75 22.40 21.75
Serine 3.60 3.58 3.41 3.60 3.54 3.45
Asparagine acid 12.88 12.77 12.56 12.81 12.89 12.93
Total 68.34 68.32 67.99 68.16 68.78 68.67
Essential amino acids

Lysine 6.70 6.91 6.90 6.91 6.71 6.52
Phenylalanine 4.22 4.59 451 4.49 4.37 4.45
Leucine 7.50 7.58 7.53 7.64 7,55 7.43
Isoleucine 4.54 4.43 4.46 4.49 4.58 4.46
Methionine 0.199 0.203 0.293 0.269 0.165 0.155
Valine 5.26 5.38 5.35 5.39 5.26 5.38
Threonine 3.16 3.13 3.00 3.19 3.12 2.98
Total 31.58 32.22 32.04 32.38 31.76 31.38
EAAI 0.58 0.60 0.61 0.62 0.57 0.56

TeHAeHUusATa 3a HapacTBaHe Kou-
4eCTBOTO Ha NMMUTMpaLLaTa aMUHOKUCe-
JIVHa JI3UH, Makap 1 B NO-MaJsika CTemneH,
ce 3anassa 3a copTt ,06pasey, 666“. [Inzu-
HBT NpeobniazaBa ¢ okoso 3.0% noseye B
3bPHOTO Ha BapuaHTUTe, TpeTupaHu c
npenapaTtute PEHW, PEHW [ n Bopmakc.

N3BOAN

JlnctHOTO npunaraHe Ha pacTex-
HWUTe perynaropy BOAM OO0 MOBMLIaBaHe
Ha KO/IMYECTBOTO Ha CYpOBUS MPOTEWNH B
3bPHOTO Ha copT ,Jobpymxa“ ¢ 4.4%
(PEHW A).

Copt ,O6paseL, 666" pearvpa Ha
N3NUTBaHUTE peryiaTtopu C Mo-4yBCTBU-
TENIHO YyBeNn4YeHve B CbAbPXaHWEeTo Ha
CypoB MNpPOTEVH, CpaBHEH C ,Jo6pymxa“.
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The tendency to an increase in the
content of the limiting amino acid lysine
remained the same in the cultivar
‘Obrazets 666’, although to a lesser
extent. The lysine content was about
3.0% higher in the grain of the variants
treated with RENI, RENI D and Bormax.

CONCLUSIONS

The foliar application of growth
regulators led to an increase in the crude
protein content in ‘Dobrudzha’ cultivar by
4.4% (RENI D).

‘Obrazets 666’ cv. responded to the
studied regulators by a more significant
increase in the crude protein content
compared to ‘Dobrudzha’. The protein



MpOTEMHOBOTO CbAbPXaHWe B 3bPHOTO
Ha copT ,O6paseL, 666" e Hali-BUCOKO BbB
BapvaHTuTe ¢ PEHW (28.16 g/100 g) u
MonnbaeHnt (28.07 g/100 g). MNpesunwe-
HMETO Ha nokasaTens CnpsMO KOHTposa-
Ta e CbOTBETHO C 5.1% 1 4.8%. C 25
3.8% e noBuWEHO CbAbpXaHMETo Ha
CYpOB NPOTEUH BLB BapuaHtTute TpeTtupa-
Hu ¢ Bopmakc n PEHW 4.

Mpu copT ,Jobpymxa“ BHacAHeETO
Ha pacTeXHUTe perynaTtopy MNpPOMEHs
CbOTHOLUEHMETO Ha 06WWTE W He3aMeHw-
MWUTE aMWHOKMCE/IMHWU B MOJI3a Ha BTOPUTE,
KaTo Hail-cuHO n3paseH edhekT mma pac-
TexHuAT perynatop PEHW (EAAI = 0.64).
Hab6nwopgasa ce 3Hauum MpeBec B KOAW-
4ecTBOTO Ha /IN3MHA B CEMEHHNS NPOTENH
Ha BapuaHTa ¢ PEHW (12.0%).

Mpun ,,O6pasey, 666", npenapatute
Bopmakc, PEHW O w PEHW npomeHAT
CbOTHOLLUEHNETO MEXAY He3aMeHUMUTE U
06LWKMTEe aMUHOKMCE/IMHN B CYpOBUS MNPO-
TEWH B NOM3a Ha He3aMeHMMUTe, KOETO
BOAM [0 NOBULLIABaHE 6uosiormyHaTa mbi-
HOUEHHOCT Ha npoTeuHa (EAAI 0.62,
0.61 1 0.60).

MpunnaraHeto Ha PEHW n PEHU [
noBuLLaBa CbAbpPXaHMETO HA aMUHOKMCE-
NIHUTE NIN3WH U METUOHWUH B 3BbPHOTO Ha
ABaTa M3nuMTBaHW copTa NposieTeH duii.
ToBa e LeHeH nokasaTen, 3awoTo ABeTe
aMUHOKMCENUHN ce ABABAaT JIMMUTUPAaLLN
Mo OTHOLUEHWE XpPaHEHETO Ha CesicKo-
CTOMAHCKUTE XXUBOTHW.

Mpu nponetHus dwuin copt ,ObpaseL,
666" ce HabngaBa HapacTBaHe 06LLOTO
KO/IMYEeCTBO Ha cApocbAbpXaluTe amu-
HOKUCENMUHU LUUCTENH U METUOHWH, KOETO
nogobpsea GuonornyHata CTOMHOCT Ha
npoTtenHa. 3a pasnuka oT ,06pasey, 666",
npu copt ,Jobpympka“ ce Habnwogasa
obpatHaTa TeHAEHUMSA — CbObPXaHWETO
Ha LUMCTEMH N METMOHMH B 3bPHOTO Ha
TpeTvpaHnTe BapuaHTM €  MO-HUCKO
CPaBHEHO C KOHTposiaTa.
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content in the grain of ‘Obrazets 666’ cv.
was the highest in the variants treated
with RENI (28.16 ¢g/100 g¢g) and
Molybdenite (28.07 g/100 g). The values
were 5.1% and 4.8% higher compared to
the control. The protein content in the
variants treated with Bormax and RENI D
was 2.5 and 3.8% higher than in the
control variant.

In  ‘Dobrudzha’ cultivar, the
application of the growth regulators
changed the ratio of total and essential
amino acids in favour of the latter, the
strongest effect being established for the
growth regulator RENI (EAAI = 0.64). The
lysine content in the grain protein sharply
increased in the variant treated with RENI
(12.0%).

In ‘Obrazets 666’ cultivar, the
application of the products Bormax, RENI
D and RENI changed the ratio of essential
and total amino acids in the crude protein
in favour of the essential amino acids,
increasing the biological value of protein
(EAAI 0.62, 0.61 and 0.60,
respectively).

The application of RENI and RENI
D led to an increase in the content of the
amino acids lysine and methionine in the
grain of the two studied common vetch
cultivars. That is a valuable indicator, as
both amino acids are limiting in the diets
of farm animals.

In common vetch of ‘Obrazets 666’
cultivar, there was an increase in the total
amount of the sulfur-containing amino
acids cysteine and methionine in the
treated variants, which improved the
biological value of protein. In contrast to
‘Obrazets 666’, the opposite tendency
was observed in ‘Dobrudzha’ cultivar —
the content of cysteine and methionine in
the grain was lower in the treated variants
compared to the control.
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