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PE3IOME

lMpoyyBaHeTo e HanpaBeHO Mpes3
nepuoga 2014-2016 r. B ONMTHOTO Mosne
Ha WVHcTMTYT no uapesuuyaTta - KHexa.
O6ekT Ha wuscneaBaHe ca xubpuaute:-
KH-307 rpyna 200-400 no ®AO n recTtotn
6500 p/da u 7000 p/da; KH-435 rpyna
400-500 no ®AO u rbctotm 6000 p/da un
6500 p/da. Lapesuuata e oTrnexnaHa
npu KOHTPONEH BapuaHT T, — 6e3 TopeHe
n aBe HmBa Ha TopeHe: T; — NgsPs4Ks 4 1
T, — N17P10,8K12,8- YcTaHOBEHO e, ue
cpegHo 3a nepuopga 2014-2016 1. Ha
xmbpua KH-307 un3mepBaHata cpegHa
BMCOYMHA Ha pacTeHusATa e C Hali-BMcoka

CTOWHOCT X=244,00 cm 3a rbcrtota 6500

p/da n TOpeHe C N17P10Y8K12_3. 7 npun
aBete rbctotn 6500 p/da n 7000 p/da u
TopoBa Hopma NgsPs4Ks, € ycTaHoBeHa
MakcMMasiHa BUCOYMHA Ha npoy4vBaHUsA
xunépug Max=258,00 cm. KoecpuumeHTa
Ha BapupaHe e B Tr[paHuuata oT
CV=1,36% 3a rbcTtota 6500 p/da wu
TopeHe ¢ Nj7Pi0gKizg 0 CV=6,17% 3a
7000 p/da n un3nonssaHe Ha NgsPs4Ke 4.
CpepHo 3a nepuoga Ha npoy4ysaHe 2014-
2016 r. Ha xmbpna KH-435 umamepeHata
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SUMMARY

The survey was conducted
between 2014-2016 in the experimental
field of the Maize Research Institute -
Knezha. The subject of the study is the
hybrids: Kn-307 group 200-400 FAO and
density 6500 p/da and 7000 p/da; Kn-435
group 400-500 FAO and density 6000
p/da and 6500 p/da. The maize is grown
under control variant Ty — NgPoKg —
without fertilization and two fertilizing
levels; T, N8'5P5y4K6'4 and T,
N17P10gK12 6. It was found that on average
for the period 2014-2016 of the Kn-307
hybrid the average plant height measured

was the highest value X=244,00 cm for a

density of 6500 p/da and fertilization with
N17P10,8K12,8- At both densities 6500 p/da
and 7000 p/da and the fertilizer
NgsPs4Ke s the maximum height of the
studied hybrid Max=258.00 cm was
established. The coefficient of variation is
in the range of CV=1.36% for a density of
6500 p/da and fertilizing with N17P10 K128
to CV=6.17% for 7000 p/da using
NgsPs4Kess. On average for the study
period 2014-2016 of the Kn-435 hybrid



cpefHa BUCOYMHA Ha pacTeHusTa e ¢ Hali-
rofisiMa CToiHocT X=269,00 cm npu rectota

6500 p/da n TopoBa HopMa Ni7PiggKizs.
Mpu cbliaTta rbCcToTa M 403a Ha TOpeHe e
n3MepeHa MakcMMasiHa BUCOYMHA Ha
pacTeHunsTa Max=280,00 cm. KoecmymeHnta
Ha BapupaHe ce M3MeHs B AuanasoH OT
CV=2,06% 3a aBete rbctotn 6000 p/da n
6500 p/da n TOpeHe cC NgsPs4Kss A0
CV=4,30% 3a no-masikata [bCTOTA WU
KOHTPO/IHMA BapuaHT. Hai-6naronpusaTHa
3a pa3BUTMETO Ha ABaTa xmbpuga KH-307
n KH-435 e 2015 r. Ha xubpug KH-307

“3MepeHaTa cpejHa BUCOYMHA e X=246,00

cm, a MakcumanHata Max=274,00 cm
npyn 7000 p/da. 3a xubpug KH-435 Te3n

CTOHOCTM CbOTBETHO ca X=266,33 cm u

Max-280,00 cm npwu rbctoTa 6500 p/da.

KniouoBn  gaymu: LapeBNYHK
XMopuAaKM, BUCOYMHA Ha  pacTeHusTa,
TOpEeHe, rbeToTa

yBO/[,

LlapeBuuata e ¢ no-BMCOKM U Hepdoc-
TUTHATM NPOAYKTMBHM BB3MOXHOCTU B
CpaBHEHWE C OCTaHa/IMTe MOJICKM KyNTypu
(Tomov and Jordanov, 1984). Kbm ycno-
BMATA Ha BbHLIHATA cpeja Lapesuuara e
B3MCKaTesiHa No OTHOLWIEeHMe Ha Ton/uHa-
Ta 1 Bnarata. Y Hac 3a ronsma vact oT
CTpaHata TemnepaTypHUTE YC/oBUA ca
6naronpusiTHU 3a oTrnexgaHeto U, Ho
orpaHuyaBaly, (akTop ca BasiexuTe, Mo-
pagn KoeTo Te ca OT pellaBallo 3Haue-
Hue (Dimitorv, 1986; Zarkov, 2001). Liape-
BMLAaTa Ce OT/M4yaBa C MHOIO ronsma
reHeTU4yHo 0bycnoBeHa NPoAYKTMBHOCT 3a
peasim3npaHeTo, Ha KOSITO B/IMSIHUE oKas3BaT
pafioHbT C XapakTepHWTe MNOYBEHO-K/IMMA-
TUYHM YCNOBMS U NpuiaraHnTe arporex-
HUYECKN MEeponpusATUs, CpPes KOUTO C
AOMVHMPpALL0 3HAYEHME € MUHEePasIHOTO
TopeHe (Toncheva et. al., 2008; Nenova,
2010). WHTepechT KbM UapeBuUaTa ce
f6asnpa Ha HeliHaTa LWMPOKa W pasHo-
obpasHa ynoTpeba He caMO Kato dhypax
3a CEeJICKOCTOMAHCKNTE XMBOTHU, HO U B
pegvua npousBOACTBA Ha XpaHUTEsTHO-
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the measured average height of the plant
was the highest value ¥=269.00 cm at a

density of 6500 p/da and the fertilizer
Ni7P10gKi28. At the same density and
fertilization dose, the maximum plant
height Max=280.00 cm was measured.
The coefficient of variation varies between
CV=2.06% fot both densities of 6000 p/da
and 6500 p/da and fertilization with
NgsPs4Kes to CV=4.30% for the lower
density and the control variant. The most
favorable for the development of the two
hybrids Kn-307 and Kn-435 is 2015. On
hybrid Kn-307 the measured mean height

is X=246.00 cm and the maximum.
Max=274.00 cm at 7000 p/da. For the
Kn-435 hybrid these values are X=266.33

cm and Max=280.00 cm at a density of
6500 p/da.

Key words: maize hybrids, plant
height, fertilization, density

INTRODUCTION

Maize has higher and unattainable
productive possibilities compared to other
field crops (Tomov and Jordanov, 1984).

To the external environment maize is
demanding in terms of heat and moisture.
In Bulgaria for a large part of the country
the temperature conditions are favorable
for its cultivation but the limiting factor is
precipitation, which is why they are crucial
(Dimitorv, 1986; Zarkov, 2001).

The maize is characterized by a very high
genetic productivity for the realization of
which the region with the characteristic
soil — climatic conditions and the applied
agro-technical measures among which
the mineral fertilization (Toncheva et. al.,
2008; Nenova, 2010).

The interest in maize is based on its wide
and varied use not only as feed for farm
animals but also in the food and chemical
industry.



BKycOBaTta W XMMWUYeckaTa npomuLlie-
HOCT. B cpaBHeHwue ¢ ocTaHanute KynTyp-
HW BUAOBE TA Mputexasa efuH OT Hai-
6oraTtuTte pesepsBu Ha reHETUYHU pecypcu
(Pencheva, 2018). Hanmuneto Ha ronsm
Habop OT XxMbpuau, KOMTO HaykaTa npeg-
nara Ha npakTvikara C pas/iMydeH nepuog
Ha Beretauus gaBa Bb3MOXHOCT 3a Haii-
e(heKkTMBHOTO MM  W3M0/J3BaHe  4pes
TAXHOTO KOMOWHMpaHe B efHa copToBa
CTPyKTypa B 3aBMCMMOCT OT MOYBEHMUTE,
KAMMaTUYHUTE N arpoTeXHMYECKU (pakTo-
py 3a oTAenHWTe paioHM Ha cTpaHaTta
(Berchev, 1988; Angelov, 1994; Angelov
and Vulchinkov, 2009; Angelov and
Glogova, 2010). O6paboTkaTta Ha no4ea-
Ta U TOPEHETO MMaT CbLUECTBEHO 3Haue-
HMe 1 ca OCHOBHMN efleMEHTMN B KOMMNIEKca
OT arpoTEXHUYECKN MEPONpPUATMSA, KOUTO
B/IMASAT BbPXy A0OMBA M KAayecTBOTO MY
(Nankov, 2006; Bazitov and Gospodinov,
2007; Glogova, 2018).

Llenta Ha npoyyBaHeTo e pga ce
Hanpasu QUCNEPCUOHEH aHa/IN3 Ha BUCO-
ysHata Ha pacTeHussTa Ha LapeBUYHU
xnopuan KH-307 n KH-435 B 3aBMCUMOCT
OT TOpPEHeTOo M rbeToTaTa Ha nocesa.

MATEPWNAN N METO4WA

MpoyyBaHeTO € HanpaBeHo Mpe3
nepuoga 2014-2016 r. B ONMTHOTO Mosne
Ha WVHcTMTYT no uapesuuyaTta - KHexa.
O6ekT Ha wuscneaBaHe ca xubpuagute:-
KH-307 rpyna 200-400 no ®AO n rectotn
6500 p/da u 7000 p/da; KH-435 rpyna
400-500 no ®AO u rbctotn 6000 p/da u
6500 p/da. Ha oTrnexpaHute xmépuam Ha
BCEKM BapuaHT € M3MepeHa BucoumHata
Ha 10 pacteHud. LlapeBuuarta e oTrnexga-
Ha Npu KOHTPOsIeH BapunaHT T, — 6e3 TopeHe
n aBe HmBa Ha TopeHe: T; — NgsPs4Ke4 1
T2 — N17P106K128. N3BBbpLIEHA € OCHOBHA
obpaboTka Ha nouysaTa AbNGOKA OpaH Ha
23-25 cm. T[pe3 nponetrta [ABYKpaTtHo
KynTusmpaHe ¢ 6paHyBaHe Ha 10-12 cm un
6-8 cm. Tlpe3 Beretayusata [ABYKpaTHO
okonaBaHe. TpeTupaHe ¢ xepbuuuam
cpeLly LUMPOKONIMCTHN XUTHW NAEBENU C
Mapgonpum nnatoc rong — 400 ml/da cnepg,
cenTba npegm NOHWKBaHE Ha KynTypaTa.

Compared to other cultural species it
possesses one of the richest reserves of
genetic resources (Pencheva, 2018).

The presence one of a large set of hybrids
that science offers to practice with
different vegetation period allows for their
most effective use by combining them in a
variety structure depending on the soll,
climate and agrotechnical factors for the
different regions of the country (Berchev,
1988; Angelov, 1994; Angelov and
Vulchinkov, 2009; Angelov and Glogova,
2010).

Soil tillage and fertilization are essential
and are basic element in the complex of
agro-technical measures that in fluence its
yield and quality (Nankov, 2006; Bazitov
and Gospodinov, 2007; Glogova, 2018).

The purpose of the study was to
make a dispersion analysis of the height
of plants of maize hybrids Kn-307 and
Kn-435 depending on the fertilization and
the density of the crop.

MATERIAL AND METHODS

The study was conducted during
the period 2014-2016 in the field of Maize
Research Institute - Knezha. Subject of
the study are the hybrids Kn-307 group
200-400 by FAO and density 6500 p/da
and 7000 p/da; Kn-435 group 400-500 by
FAO and density 6000 p/da and 6500
p/da. The cultivated hybrids of each
variant measured the height of 10 plants.

The maize is grown under control variant —
ToPoKo — without fertilization and two
fertilizing levels: T; — NgsPs4Ke4 and T, —
N17P10gKi28. It is done a basic tillage of
the soil was deep plowing at 23-25 cm. In
the spring cultivation twice with 10-12 cm
and 6-8 cm. Through the vegetation two-
hoeing. Treatment with herbicides against
broad-leaved wheat weeds with
Gardoprim plus gold — 400 mi/da after
sowing prior to emergence of the crop.
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MaTtoH npe3 BeretayusTa BbB (pasa 5-6
et — 110 ml/da TpeTupaHe ¢ yHru-
UnanM U MHCEKTULMAN CPeLLY NKOHOMUYeC-
KA BaXHW 60MeCcTU n Henpusatenu npu
HeobxogmMMocT. MaTtemarunyeckata obpa-
60TKa Ha gaHHuTe e no (Genchev et al.,
1975). NMpoyyeHn ca cnegHuTe nokasartesiu:
cpegeH po6ue (X) kg/da — cpegHo 3a
nepvoga no BapuaHtn (To, Ty 1 T,) u
cpefieH fobus ot Tpute BapuaHTa (Tg, Ty
n T,) NO rogvHM WM cpefHo 3a nepuoga
2014-2016 r.; MuHUManeH (Min) n
MakcumaneH (Max) p[obwuB cpegHo 3a
nepvoga no sapuaHtu (Tg, Ty 1 T,) 1 oT
TpuTe BapuaHTta (Tg, T1 1 T,) N0 roguHN 1
cpeaHo 3a nepuoga; pasmax (D=Max-Min)
[006MB; CTaHAAPTHO OTK/TIOHEHME

Maton during the vegetation in phase 5-6
leaf — 110 ml/da. Treatment of fungicides
and insecticides against economically
important diseases and pests when
needed. Mathematical data processing is
by (Genchev et al.,, 1975). The following
indicators have been investigated:

average yield (X) kg/da, average for the

variant period (To, T, and T,) and average
yield of the three variants (To, T, and T,)
by years and average for the period
2014-2016; minimum (Min) and maximum
(Max) yield average over the period by
variants (To, T; and T,) by years and
average for the period; width (D=Max-Min)
yield; standard deviation;

_ ||E(3‘" x_)z
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PE3YJITATN N OBCbXAAHE

Mpu oTrnexgaHe Ha uapesuuarta
npu ecTecTBeHa 3anaceHoCT Ha noysata
u3MepeHarta cpefHa BMCOYMHA Ha pacTe-
HusaTa e 220 cm (Tabnuua 1). Mpu n3non-
3BaHe Ha MWHepasieH TOP B CbOTHOLLEHUE
Ng sPs4Kes 4 NpoOy4YBaHua nokasaren gocrura
CTOMHOCT 242 cm. YBE/MYEHNETO CNPSMO
KOHTPOMIHMA BapuaHT T, e 22 cm.
OTtrnexpgaHeto Ha xmbpua KH-307 npwu
rbCTOTa Ha nocesa 6500 p/da, HO npu aABa
NMbTW  MNO-TONIAIMO  KOJINYECTBO  TOp
N17P108K128 BUCOUMHATA Ha pacTeHusaTa
ce yBenmMyaBa C 2 CM W HEWHWSA YuCrieH
n3pas e 244 cm. CpefHo 3a nepuoga Ha

RESULTS AND DISCUSSION
When maize is cultivated in natural
soil the measured average height of the
plants is 220 cm (Table 1). When using
mineral fertilizer in Ng sPs 4K¢ 5 ratio studies
the index reaches a value of 242 cm.

The increase from the control variant T is
22 cm. Cultivation of the Kn-307 hybrid at
a seed density of 6500 p/da, but with
twice as much Ni7P10gKiog fertilizer the
plant height increased by 2 cm and its
numerical expression was 244 cm.

On average during the study period the
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npoyyBaHe OTK/IOHEHMETO OT cpejHaTta
BMCOYMHA € Hali-Hucko S=3,32 cm 3a
BapuaHT T, n Hali-Bucoko S=11,56 3a T;.
OT pgaHHWTe B Tabnuuarta ce BWXAa, 4e
CTaHAapTHaTa T[pelka ce W3MeHs B

avanasoH S¥=1,92 cm go SX=6,68 cm,

CbOTBETHO 3a fiBOiHATa U eauHWYHaTa
[l03a Top. B 0THOCUTENHWN CTOHOCTU Tas3n

Be/MUMHA Bapupa OT SXy,=0,79% 3a

TopeHe ¢ Ni7PiogKizg 10 SXy=2,76% 3a

nsnonssaHe Ha NgsPs4Ke4. OT Hanpase-
HUTE U3MepBaHKA ce yCTaHOBsABA, Ye Hali-
HUCKa e BMCOYMHAaTa Ha pacTeHuATa npu
KOHTponata To — Min=213 cm u gocTtura
0o Min=240 cm 3a BapuaHT T,.
MakcumanHaTta CTOMHOCT Ha BUCO4YMHaTa
Ha uapesuuata Bapupa ot Max=231,00
cm 3a BapuaHTa 6e3 TopeHe [0
Max=258,00 cm 3a TopeHe C NgsPs4Kg 4.
Mpu ynotpe6a Ha CbLIOTO KOAMYECTBO
TOP e yCcTaHOBEHa U Hai-ronsma pasnuka
D=25,00 cm mexay makcumanHata n MUHK-
Ma/iHa CTOMHOCT Ha BMCOYMHATa Ha pac-
TeHunaTa. Hali-masnka e pasnvkara npu ya-
BosiBaHe Ha TopoBaTa HopMa Nj7PiggKizs,
cboTBeTHO D=8 cm. KoedmureHTa Ha Bapu-
paHe Ha BMCOYMHATa Ha pacTeHuaTa e ¢
HWCKWM CTOMHOCTW W Bapvpa B AvanasoH oT
CV=1,36% 3a BapuaHT T, fo CV=4,78% 3a T;.

deviation from the mean height was at
least S=3.32 cm for variant T, and highest
S=11.56 cm for T.

The data in the table shows that the
standard error varies from SX=1.92 to

SX=6.68 cm respectively for the double
and the single dose of fertilizer. In relative
values this value ranges from SX,,=0.79%
for fertilization with  Ny;P10gKi2g tO
SXy=2.76% for use NgsPs 4Kg 4.

From the measurements made it was the
lowest at the control To — Min=213 cm and
reached Min=240 cm for the without
fertilizing to Max=258.00 cm for
N8,5P5,4K6,4-

When using the same amount of fertilizer
the largest difference is D=25.00 cm
between the maximum and minimum
height of the plants.

The smallest difference is the doubling of
the fertilizer N17P10'8K12'8 D=8 c¢m,
respectively. The plant height variation
coefficient is low and ranges from
CV=1.36% for T, to CV=4.78% for T.

Ta6nuua 1. JucrnepCnoHeH aHa/IM3 Ha BUCOYMHATA Ha pacTeHUATa Ha Xmbépuau
uapesuua KH-307 n KH-435 cpegHo 3a nepuoga 2014-2016 r.
Table 1. Dispersion analysis of the height of plants of maize hybrids Kn-307 and

Kn-435 average for the period 2014-2016

BapuaHTy Cratnuctuyeckmn senuymnHu/Statistical quantity
Variants X S SX SXo, Min Max D SV,
KH-307 To| 220.00 7.72 4.46 2.03 | 213.00 | 231.00 | 18.00 3.50
6500 p/da  Ti| 242.00 | 11.56 6.68 2.76 | 233.00 | 258.00 | 25.00 4.78
T2 | 244.00 3.32 1.92 0.79 | 240.00 | 248.00 8.00 1.36
KH-307 To| 216.00 | 11.15 6.44 2.98 | 204.00 | 231.00 | 27.00 5.16
7000 p/da  Ti| 239.00 | 14.76 8.53 3.57 | 222.00 | 258.00 | 36.00 6.17
T, | 238.00 8.60 4.97 2.09 | 228.00 | 249.00 | 21.00 3.61
KH-435 To| 239.00 | 10.28 5.94 248 | 226.00 | 251.00 | 25.00 4.30
6000 p/da  Ti| 264.00 5.45 3.15 1.19 | 256.00 | 268.00 | 12.00 2.06
T, | 267.00 5.74 3.32 1.24 | 260.00 | 274.00 | 14.00 2.15
KH-435 To| 240.00 9.47 5.47 2.28 | 228.00 | 251.00 | 23.00 3.94
6500 p/da  Ti| 265.00 5.45 3.15 1.19 | 257.00 | 269.00 | 12.00 2.06
T2 | 269.00 7.72 4.46 1.66 | 262.00 | 280.00 | 18.00 2.87

To — NoPoKo — KOHTpona/control;  T; — NgsPs 4Ke 4:

T2 = N17P10gKi28
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Mpn oTrnexgaHe Ha  xmMépug,
KH-307 npu 7000 p/da B ycnosusi 6e3
TOpeHe cpejHaTa BMCO4YMHA Ha LapeBw-

uarta e ¥=216,00 cm. MNpu u3rnonssaHe Ha

NgsPs54Kea W Ni7P108Ki2s NpoyuBaHus
nokasaten ce xapakTepusaupa C MOYTM

paBHM cToiHOCTU X=239,00 cm 3a eau-

HUYHaTa 1 X=238,00 cm 3a /ABoliHaTa

fo3a Top. MogobHo Ha no-HuckaTa rbcToTa
6500 p/da n npu no-sucokata 7000 p/da,
CTaHAApPTHOTO OTK/IOHEHWE e Hali-Masko
S=8,60 cm 3a no-rosiamara TOpOBa
HopMa 1 Hali-ronamo S=14,76 cm 3a no-
Mankarta. ogobHa 3akOHOMEpPHOCT ce
Habnogasa W N0  OTHOWeEHVWEe Ha
cpegHata rpelka. HeliHaTa CTOMHOCT

Bapupa oT SX=4,97 go SX=8,53 cm. B
MNPOLIEHTHO OTHOLLEHME HEiHNA YuCneH

u3pa3 ce u3MeHs OT SXy,=2,09 g0

SXy=3,57%. Mpu oTrnexaaHe Ha uape-

BuLaTa 6e3 ynorpeba Ha MUHepasieH Top
u3MepeHata MWHMMasIHA BUCOYUHA €
Min=204,00 cm, a MakcumanHara
Max=231,00 cm. CpefHo 3a TpuUrogmiu-
HUSA Neprof Ha Npoy4YBaHETO CTOMHOCTTA
Ha noco4yeHnTe BENIMYMHW HapacTBa noj
B/ISIHWE HA MUHEPasTHOTO TopeHe. C Haii-
ronam pasmax D=36,00 cm ce oTnnyasa
BapuaHTta c ynotpeba Ha NgsPs4Ks4. OT
HanpaBeHOTO U34YMC/IEHME Ce BWXKAa, 4ve
KoedmymeHTa Ha BapupaHe ce N3MeHsi oT
CV=3,61% 3a TopeHe C N17P10,8K12,8 no
CV=6,17% 3a N8'5P5y4K6'4_

Mpn ecTecTBeHa 3anaceHoOCT Ha
nouysata T, 1 rbctota 6000 p/da cpegHo
3a nepuoja Ha npoyysaHe 3a xubpupg KH-
435 e u3MepeHa cpefHa BMCOYMHA Ha

pacteHusTa %=239,00 cm. B pesynrtar Ha

TOpEHeTOo NpoyyBaHusA nokasaten ysesnu-
yaBa CTOMHOCTTa cu c 25,00 cm 3a
BapuaHT T; m ¢ 28,00 cm 3a T,. Ot
JaHHUTe B Tabnuuata ce Bwxaa, 4e
CTaHJapTHOTO OTK/NOHEeHWe Bapupa oT
S=5,45 cm 3a eguHWYHaTa pfosa Top
NssPs4Ks 4 80 S=10,28 cm 3a KoHTponarta
To. NMopgobHa 3aKOHOMEPHOCT ce Habnto-

When cultivating a hybrid Kn-307 at
7000 p/da without fertilizing conditions the

average maize height is X=216.00 cm.

When USing Ngy5P5'4Key4 and N17P10,8K12,8
studies the indicator is characterized by

almost equally ¥=239.00 cm for the single

and X=238.00 cm for the double dose of

fertilizer. Similar to the lower density of
6500 p/da and the higher 7000 p/da, the
standard deviation is at least S=8.60 cm
for the larges fertilizer rate and the highest
S=14.76 cm for the smaller.

Similar regularity is also observed with
respect to the average error. Its value

varies from SX=4.97 to SX=8.53 cm. In
numerical terms its numeric expression
varies from SXo=2.09 to SXo,=3.57%.

When growing maize without the use of
mineral fertilizer the measured minimum
height is Min=204.00 cm and the
maximum Max=231.00 cm. On average
for the three-year survey period the value
of these quantities under the influence of
mineral fertilization.

When the largest dimension D=36.00 cm
the NgsPs4Ks4 variant is different. From
the calculation we can see that the
coefficient of variation changes from
CV=3.61% for fertilization with
N17P10,8K12,8 to CV=6.17% for Ngy5P5,4K6,4.

With a T, soil stock and a density of
6000 p/da an average for the study period

an average plant height of X=239.00 cm

was measured for the hybrid study Kn-
435. As a result of fertilizing studies the
index increases its value by S=25.00 cm
for T, variant and by S=28.00 cm for T,.

The data in the table shows that the
standard deviation ranges from S=5.45 for
the single dose of fertilizer NgsPs4Kg 4 tO
S=10.28 cm for T, control. Similar
regularity is also observed with respect to
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JaBa W No OTHOWEHWe Ha cpegHaTta
rpewka. HeliHaTa umcneHa CTOMHOCT ce

U3MeHsi oT SXy,=3,15 cm 3a No-MasKoTo

KOSIMYEeCTBO TOp [0 SXy=594 cm 3a

BapnaHTa 6es3 TOpPEHeEe. OTHOcuTeNHaTa
CTOMHOCT Ha noco4yeHaTa Be/inymHa CboT-

BEeTHO e SXy=1,19 3a T, n SX,=2,48 3a

oTrnexjaHe Ha LapesuuaTa npu ecrec-
TBEHa 3anaceHoCT Ha noysaTta. 3a ne-
puoga Ha mnscnensaHe v NPM KOHTPONHUA
BapuaHT T,, U3MepeHaTa MUHUMasIHA BU-
COYMHa Ha pacTeHusiTa e Min=226,00 cm,
a MakcumanHata Max=251,00 cm. Tope-
HeTo ¢ NgsPs4Ks 4 yBENMYABA CTOMHOCTK-
Te Ha Te3un Be/IMYUHN cboTBeTHO ¢ 30 cm
3a MMHMMasIHaTa u 17 cm 3a makcuman-
HaTa BucoumHa. OT M3N0N3BaHETO Ha ABa
NbT NO-TOAAMO KoNn4ecTso Top Ni7P1gKizg
BMCOYMHaTa HapactBa € 34 cm 3a
MUHUMasTHaTa 1 23 cm 3a Makc/manHara
U cToiHOCT. OT HanpaBeHNTE U34YUC/IEHNS
Ce yCcTaHOBSiBa, Y€ pasmMaxbT € C Hali-
ronam uyucneH wmspas D=25,00 cm 3a
KOHTponata Tg u Hali-manbk D=12,00 cm
3a BapuaHT T;. Cbliarta TeHAEeHUNsA Ha u3-
MeHeHuWe ce Habnwgasa 1 Npu kKoeguLueH-
Ta Ha BapupaHe, a meHHo CV=2,06% 3a
TopeHe € NgsPs4Ke 4 1 CV=4,30% 3a Ba-
puaHTa 6e3 ynotpeba Ha MUHepasieH Top.

Mpn oTrnexgaHe Ha xuépug KH-
435 npu rbcToTa 6500 p/da 3a BapuaHTa
6e3 TopeHe M3MepeHaTa cpejHa BUCO4M-

Ha Ha uapesuuata e X=240,00 cm. Tasu

BeNMunHa Hapactea ¢ 25,00 cm npwu
TopeHe ¢ NgsPs4Ks 4. MNpn yaBosBaHe Ha
TopoBata HopmMma Ni7P;0sKi2,g MpoyyuBaHua
nokasaren e c¢ 29,00 cm noseye B
CpaBHeHWe C KoHTponara u ¢ 4 cm no
OTHOLLEHME Ha no-mMaskata pgosa Top.
M3uncneHoTo cTtaHaapTHO OTK/IOHEHUe ce
n3MeHsa B rpaHuumte ot S=5,45 cm 3a
BapuaHT T, 0o S=9,47 cm 3a T,. Cblara
3aKOHOMEpPHOCT e ycTaHoBeHa U 3a
CTOMHOCTTa Ha CTaHjapTHaTa rpewka. TS

e Hail-Bucoka SX,=5,47 3a oTrnexaaHe
Ha uapesuLaTa B eCTeCTBeHU ycnosus Ty

the average error. Its numerical value
varies from SX=3.15 cm for the smaller

amount of fertilizer to SX=5.94 cm for the
variant without fertilizing.

The relative value of the given quantity is
SXy=1.19% for T; and SXy,=2.48% for

maize growing under natural soil. For the
test period and control variant T, the
measured minimum plant height is
Min=226.00 cm and the maximum
Max=251.00 cm. Fertilizing with
NgsPs4Ke 4 increases the value of these
variable, respectively to 30 cm for
minimum and 17 cm for maximum height.

From the use of twice the amount of
fertilizer N17P108K126 the height increases
with 34 cm for the minimum and 23 cm for
its maximum value. From the calculations
made it is found that the interval has the
largest numerical expression D=25.00 cm
for the control T, and the smallest
D=12.00 cm for the variant T;. The same
change trend was observed for the
coefficient of variation, namely CV=2.06%
for fertilization with NgsPs4Kes and
CV=4.30% for the without fertilization.

When growing a Kn-435 hybrid at a
density of 6500 p/da for the without
fertilization variant the measured average

maize height is X=240.00 cm. This

magnitude increases by 25.00 cm when
fertilizer with Ng 5Ps 4Ks 4. Upon doubling of
the fertilizer with N17P10,8K12,8 survey
metrics is 29.00 cm longer than the
control and 4.00 cm with respect to the
smaller dose of fertilizer. The calculated
standard deviation varies from S=5.45 cm
for T, to S=9.47 cm for T,,.

The same regularity is also found for the
value of the standard error. It is the

highest SX=5.47 for maize growing under
natural conditions T, and the lowest of

104



1 Haii-manka SX,=3,15 cm 3a TopeHe ¢
NgsPs 4Ke 4. OTHOCHUTENHATA CTOWHOCT Ha
nocoyeHata BenuuMHa e SX,=2,28 3a

KOHTponata u SXy,=1,19 3a BapuaHT T;.

OT pgaHHWTe B TabnuuaTta ce Buxda, ye
u3MepeHarta MUHMMaIHa BUCOYMHA Cce
U3MeHs B rpaHuuara ot Min=228,00 cm
3a BapuaHTa 6e3 TopeHe o Min=262,00
cm 3a TopoBaTa Hopma N;7PiogKizs.
MogobHa 3aKOHOMEPHOCT ce Habnwaaea
M 3a MakcumasiHata BuUCOYMHa. HeiHuTe
yncneHn ctonHocTn ca Max=251,00 cm u
Max=280,00 cm, CbOTBETHO 3a BapuaHTu
To n T,. B cbuwara nocoka ce M3MeHs
CTOMHOCTTa Ha pa3maxa D=23,00 cm wu
D=12,00 cm u Ta3n Ha KoedumuumeHTa Ha
BapupaHe CV=3,94% un CV=2,06%.

3a xubpug KH-307 Hai-ronsma

cpefaHa BrcounHa X=246,00 cm e namepeHa

npes 2015 r. u rbcrota 7000 p/da
(Tabnuua 2). Cpef-Ho 3a nepuoga Ha
npoyyYBaHe CTOMHOCTTa Ha CTaH4APTHOTO
OTK/IOHEHMe ce u3MeHsa oT S=10,92 cm go
S=11,39 cm, cbOT-BETHO 3a rLcToTn 7000
p/da n 6500 p/da. 1 3a gBeTe rbCTOTU 3a
oTAeNHWUTE TOOUHW M3YWCNeHaTa cpefHa
rpewka e ¢ 61M3ku CToMHOCTU. Haii-

Masika SX.=5,89 cm, TA e ycTaHoBeHa
npes 2014 r. un rectota 7000 p/da. Mak-
cvmasieH pesyntat SXy,,=6,69 cm Ha Tasu

BeNMYnHa e nosy-yeH npes 2016 r. n no-
MasikaTa rbcTtoTa oT 6500 p/da. OTHOCK-
TenHarta U CTOMHOCT Ce U3MeHs B guana-

30H OT SXy=2,62 00 SXy,=2,92 cbOTBET-

HO 3a 2015 1 2016 1. n rbCTOTA Ha Nocesa
6500 p/da. Mpu cbwaTa rbCTOTa HAaiA-
ronaMma MuHMMasiHa Min=231,00 cm u
MakcumanHa Max=258,00 cm BucoumHa
ca M3MepeHu npes BToparta ekcrnepuMeH-
TaslHa roguHa. Cbliata 3akOHOMEpPHOCT
ce Habnwopgasa u npu 7000 p/da c
nosyyeHn pesyntaty ot Min=251,00 cm u
Max=274,00 cm. Haii-ronsima CTOAHOCT Ha
pasmaxa e ycTaHoBeHa npe3 2016 r.,
cboTBeTHO D=34,00 cm. 3a oTaenHute
rOAVHN 1 ABeTe IbCTOTU KoeduLmeHTa Ha

SX=3.15 for NgsPs 4Ks 4 fertilization.

The relative value of the specified value is
SX,,=2.28 for the control and SXy=1.19

for the T,. The data in the table shows
that the measured minimum height
changes in the limit of Min=228.00 cm for
the variant  without fertilizing to
Min=262.00 cm for the fertilizer
N17P10.8K128. Similar regularity is observed
for the maximum height.

Its numeric values are Max=251.00 cm
and Max=280.00 cm respectively for
variant Tg and T,. In the same direction
the value and D=12.00 cm and the

coefficient of variation CV=3.94% and
CV=2.06%.
For Kn-307 hybrid the highest

average height of X=246.00 cm was

measured in 2015 and density of 7000
p/da (Table 2). On average during the
study period, the standard deviation
varied from S=10.92 cm to S=11.39 cm,
respectively for densities of 7000 p/da and
6500 p/da. For both densities for each
year the calculated mean error is close.

Smallest SX=5.89 cm it was established
in 2014 and a density of 7000 p/da.

A maximum score of SX=6.69 cm of this

magnitude was obtained in 2016 and the
lower density of 6500 p/da. Its relative

value varies from SXy,=2.62 to SX,=2.92

respectively for 2015 and 2016 and a
density the largest minimum Min=231.00
cm and maximum Max=258.00 cm height
were measured in the second
experimental year.

The same regularity is observed at 7000
p/da with results of Min=251.00 cm and
Max=274.00 cm. The largest value of the
magnitude was established in 2016,
respectively D=34.00 cm. For each year
both densities have a coefficient of
variation with close values. They range
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BapvpaHe e ¢ 651M3kn CTOMHOCTU. Te ce

from CV=4.53% to CV=5.05% for the

U3MEHAT B rpaHuuyata ot CV=4,53% po | second and third years and the lower
CV=5,05% 3a BTOparta u TpeTata roguHa | density.

N no-mMavikata reCTtoTa.

Ta6r||/|u,a 2. ﬂ,I/ICI'IepCI/IOHeH aHa/IM3 Ha BMCoOYMHaTa Ha paCTeHUATa Ha X|/|6p|/|,q

KH-307 3a nepnoga 2014-2016 r.

Table 2. Dispersion analysis of the height of plants of maize hybrid Kn-307 for

the period 2014-2016

CTaTncTmnyeckn rbcToTa/density — 6500 p/da rbcToTa/density — 7000 p/da
BeJINUYNHN 2014 2015 2016 | cpegHo | 2014 2015 2016 | cpegHo
Statistical quantity average average
X 231.67 | 245.67 | 229.00 | 235.45e | 218.00 | 246.00 | 230.00 | 231.33
S 11.47 | 11.14 | 11.57 11.39 10.20 | 11.22 | 11.34 10.92
SX 6.63 6.44 6.69 6.59 5.89 6.48 6.55 6.31
SXo 2.86 2.62 2.92 2.80 2.70 2.63 2.85 2.73
Min 217.00 | 231.00 | 213.00 | 220.33 | 241.00 | 251.00 | 226.00 | 239.33
Max 245.00 | 258.00 | 240.00 | 247.67 | 268.00 | 274.00 | 260.00 | 267.33
D 28.00 | 27.00 | 27.00 27.00 27.00 | 23.00 | 34.00 28.00
CVy 4.95 4.53 5.05 4.84 4.68 4.56 4.93 4.72

3a nepuvoga Ha npoyyBaHe U
rbctota 6000 p/da Ha xmbpup KH-435
n3MepeHarta cpejHa BMUCOYMHA Bapupa B

rpaHuuuTe oT X=247,33 cm 3a 2016 r. 10
264,00 cm 3a 2015 r. (Tabnvua 3).
Moao6Ha 3aKOHOMEpHOCT ce Habnogasa

n npu rectota 6500 p/da. Hait-mankata
CTOMHOCT Ha cpefHata BUCOYMHA Ha

uapesuuaTta e X=249,00 cm 3a Tperarta

rogMHa u Haii-ronsama X=266,33 cm 3a
BTOpaTa rogvHa. CpefjHo OT TpUTE FOAWHM
cpefHaTa BucouMHa € X=256,55 cm u

X=258,11 cm, CbOTBETHO 3a rbCTOTM 6000

p/da n 6500 p/da. 3a no-mMasikaTa rbcrota
CTaHOApPTHOTO OTK/IOHEHME CE U3MEHS B
AvanasoH ot S=9,63 cm 3a 2015 r. go
S=15,17 cm 3a 2016 r. Nogo6bHn pesyn-
Tatn ca nosyyeHn u 3a rocrota 6500
p/da, npn KOATO CTaHAAPTHOTO OTK/IOHE-
Hue e Hali-masniko S=11,90 cm 3a BTOpaTa
N Hai-ronamo S=14,99 cm 3a TpeTaTa

For the study period and a density
of 6000 p/da of the Kn-435 hybrid, the
measured average height ranged from

X=247.33 cm for 2016 to X=264.00 cm for

2015 (Table 3). Similar regularity is
observed at a density of 6500 p/da. The
smallest value of the average maize

height is X=249.00 cm for the third year

and the highest is X=266.33 cm for the
second year.

The average height of the three years is
X=256.55 X=258.11 cm

respectively for 6000 p/da and 6500 p/da.
For the lower density the standard
deviation varies from S$S=9.63 cm in 2015
to S=15.17 cm in 2016. Similar results
have also been obtained for a density of
6500 p/da where the standard deviation is
at least S=11.90 cm for the second and
most S=14.99 cm for the third year and its

cm  and
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rogvMHa. BapupaHeTo Ha cTaHgapTHaTa
rpeLuka n HeliHaTa OTHOCUTEIHA CTOMHOCT
Cce N3MeHSAT MoAo6HO Ha CTaHA4APTHOTO
OTK/IOHEHME. TexHWUTEe uYUC/IEHN K3pasu

CbOTBETHO Ca B rpaHuuara ot SXy,=5,57
cm [0 SX=8,77 cm n SXy,=2,11 cm go

SXy,=3,54 cm 3a 2015 1 2016 r. 1 rbcToTa

6500 p/da. MNMpe3 oTaenHUTe roAvHU U 3a
[OBeTe IbCTOTW U3MepeHaTta MUHUMaNHa
BMCOYMHA Ha uUapeBuuaTa € ¢ 6/M3ku
CTOMHOCTW. TA ce U3MeHA B AnanasoH oT
Min=226,00 cm 3a 2016 r. n 6000 p/da go
Min=251,00 cm 3a 2015 r. u pBete
recToTu. lNpes BTOpara roguHa Ha onuta
€ Wn3MepeHa Hali-rofisiMa MakcumasiHa
BucoynHa Max=280,00 cm u recrtota Ha
nocesa 6500 p/da. 3a rbctota 6000 p/da
pasmaxbT Ce W3MeHs B rpaHuuaTta oT
D=23,00 cm go D=34,00 cm, cbOTBETHO
3a 2015 u 2016 r. 3a no-ronamara
rbctota 6500 p/da cbulata BenMuMHa
Bapupa B pguanas3oH ot D=27,00 cm 3a
nbpBata Ao D=34,00 cm 3a TpeTaTta
rogvHa. KoeduumeHta Ha BapupaHe € C
6/IM3KN  CTOMHOCTM W Ce W3MeHA OoT
CV=3,65% 3a 2015 r. po CV=6,13% 3a
2016 r. 1 6000 p/da.

Tabnuuya 3. AncnepcuUoHEH aHa/IM3 Ha
KH-435 3a nepnoga 2014-2016 r.

relative value change similar to the
standard deviation.
Their  numerical expressions  are

respectively in the range of SX=5.57 cm
to SX=8.77 cm and from SX,=2.11 to

SX,,=3.54 for 2015 and 2016 and a

density 6500 p/da. In separate years for
both densities the measured minimum
maize height is of close values.

It varies from a range of Min=226.00 cm
for 2016 and 6000 p/da to Min=251.00 cm
for 2015 and both densities. In the second
year of experience the greatest maximum
height Max=280.00 cm and the density of
6500 p/da were measured.

For a density of 6000 p/da the range
changes from D=23.00 cm to D=34.00 cm
for 2015 and 2016 respectively. For the
higher density 6500 p/da the same
magnitude ranges from D=27.00 cm for
the first to D=34.00 cm for the third year.
The coefficient of variation is close to and
changes from CV=3.65% for 2015 to

CV=6.13% for 2016 and 6000 p/da.

BUCOYMHATA Ha pacTeHuUsITa Ha XM6pua

Table 3. Dispersion analysis of the height of plants of maize hybrid Kn-435 for

the period 2014-2016

CTaTncTnyeckun rbcToTa/density — 6000 p/da rbcToTa/density — 6500 p/da
BEJINUYNHN 2014 2015 2016 | cpegHo | 2014 2015 2016 | cpegHo
Statistical quantity average average
X 258.33 | 264.00 | 247.33 | 256.55 | 259.00 | 266.33 | 249.00 | 258.11
S 12.98 9.63 15.17 12.36 12.08 | 11.90 | 14.99 12.99
SX 7.10 5.57 8.77 7.15 6.98 6.88 8.66 7.51
SXo 2.75 211 3.54 2.80 2.69 2.58 3.48 2.92
Min 241.00 | 251.00 | 226.00 | 239.33 | 242.00 | 251.00 | 228.00 | 240.33
Max 268.00 | 274.00 | 260.00 | 267.33 | 269.00 | 280.00 | 262.00 | 270.33
D 27.00 | 23.00 | 34.00 28.00 27.00 | 29.00 | 34.00 30.00
CVy 4.75 3.65 6.13 4.84 3.89 4.47 6.02 4.79
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n3BOAM

1. CpepgHo 3a nepuoga 2014-2016
r. Ha xmbpua KH-307 namepeHaTa cpegHa
BMCOYMHA Ha pacTeHusATa e C Hali-BMcoka

CTOlHOCT X=244,00 cm 3a rbcTtoTa 6500

p/da n TOpeHe C Nl7PlO,8K12,8- 7 npun
aBete rbctotn 6500 p/da n 7000 p/da u
TopoBa Hopma NgsPs4Ks4 € ycTaHoBeHa
Makc/MasiHa BMCO4YMHA Ha NpOoyyYBaHUs
xunépug Max=258,00 cm. KoecpuumeHTa
Ha BapupaHe € B TrpaHuMyaTa oOT
CV=1,36% 3a rbcTota 6500 p/da u
TopeHe N;7/Pi0gKizs 40 CV=6,17% 3a
7000 p/da 1 nsnonssaHe Ha NgsPs 4K 4.

2. CpegHo 3a nepuoga Ha npoyd-
BaHe 2014-2016 r. Ha xmbpug KH-435
n3MepeHarta cpefiHa BMCOYMHA Ha pacTe-

HUATA e C Hall-BncoKa CToMHOCT X=269,00

cm npu rbctota 6500 p/da n TOpoBa
Hopma N;7P;08Ki2s. Mpy chbllata rbctota
W [o3a Ha TOpeHe e wu3sMepeHa e
n3MepeHa MakcuMasiHa BUCOYMHA Ha
pacTteHusaTa Max=280,00 cm. KoedpumumeHTa
Ha BapupaHe ce M3MeHs B AuanasoH OT
CV=2,06% 3a gBeTte rbctotn 6000 p/da n
6500 p/da u TOpeHe NgsPs4Kss A0
CV=4,30% 3a no-mankara rbCcTOTa MW"
KOHTPOJTHNSA BapuaHT.

3. Haii-6naronpusitHa 3a  pas-
BUTMETO Ha pAgata xumbpuga KH-307 wu
KH-435 e 2015 r. Ha xubpug KH-307
u3MepeHata  cpefHa  BuUCOYMHA e

X=246,00 cm, a  MakcumasHarta

Max=274,00 cm npu 7000 p/da. 3a
xnoepwug KH-435 Tesn CTOMHOCTK

CbOTBETHO ca X=266,33 cm
Max=280,00 cm npu rbctoTa 6500 p/da.

CONCLUSIONS

1. On average for the period
2014-2016 of the Kn-307 hybrid the
average plant height measured was

X=244.00 cm for a density of 6500 p/da

and N17P10,8K12,8 fertilization. At both
densities 6500 p/da and 7000 p/da and
fertilizer  NgsPs4Ks4 the  maximum
evolution of the study hybrid Max=258.00
cm was established. The coefficient of
variation is within the range of CV=1.36%
for a density of 6500 p/da and fertilization
with Ni7P10gKi2 to CV=6.17% for 7000
p/da and use of NgsPs 4Kg 4.

2. On average for the 2014-2016
study period of the Kn-435 hybrid, the
measured average height of the plants

has the highest value X=269.00 cm at a

density of 6500 p/da and a fertilizer
Ni7P10gKi28. At the same density and
fertilization dose the maximum plant
height Max=280.00 cm was measured.
The coefficient of variation varies between
CV=2.06% for both densities of 6000 p/da
and 6500 p/da fertilization with NgsPs 4K 4
to CV=4.30% for the lower density and
control variant Tg.

3. The most favorable for the
development of the two hybrids Kn-307
and Kn-435 in 2015. On the hybrid Kn-
307 the measured average height is
X=246.00 cm and the maximum
Max=274.00 cm at 7000 p/da. For the Kn-
435 hybrid these values are respectively
X=266.33 cm and Max=280.00 cm a

density 6500 p/da.
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PE3IOME

MpoyyBaHETO € M3BbPLUEHO Mnpe3
2014-2016 r. Ha ONUTHOTO nosie B VIHCTUTYT
no uapesuuaTa - KHexa ¢ nouepHa copt
MneBeH — 6, oTrnexaaHa npu cnegHute
BapuaHTu: NoPoKy — koHTpona; N4P1sKio —
T1; NgP3Kyy — T, O6WO 32 nepuoga Ha
uscneaBaHe e nonyydeHa 9254,0 kg/da
cBexa Maca 3a NgPgKg; 11959.2 kg/da 3a
N4sP1K12 1 13013.1 kg/da 3a NgP3:Kos.
[o6umBbT Ha cyxa maca ce yBesMyaBa B
pesyntar Ha ToOpeHeTO ¢ 29.3% 3a
N4sP1sKi2 n ¢ 39.9% 3a NgP3K,s. Konu-
4eCTBOTO cyxa maca e 34.4% oT ToBa Ha
ceexara wmaca. OT BapuaHTa NoPoKg
obWo 3a TpuTe roAuHWM Ha onuta ca
nonyyeHu 2453.5 6p/da kpbMHU eguHULN
3a wmngako (KEM); 3172.0 6p/da 3a
N4P1gKi, 1 3431.6 6p/da 3a NgP3Ks,.
Konnuectsoto KEM e 26.5% ot gobusa
cBexa Maca. KpbmMHUTE efuHUUM 3a
pacTtex (KEP) ca 2262.4 6p/da 3a NgPoKy;
2924.8 6p/da 3a N4P1cK1» 1 3164.2 6p/da
3a NgP3Kos. CbhbabpxaHneto Ha KEP e
24.4%, cnpsAMo cBexaTa maca. TOpeHeTo
¢ N4P16K12 1 NgP3:Ko4 yBe/n4aBa O6L|J.a.Ta
npoaykuuns ¢ 217.8 ne/da n 296.3 ne/da, a
MaTepuanHute pasxoau cbe 104.5 ne/da
n 163.0 ne/da. Ywuctuatr pgoxon ce

SUMMARY

The study was conducted in
2014-2016 on the experimental field at the
Maize Research Institute - Knezha. The
alfalfa variety Pleven — 6 used, wich was
cultivated in the following variants: NoPyKq —
control; N4P1sK12 and NgP3:Ks,. A total of
9254.0 kg/da was obtained during the
study period fresh mass for NgPgKo;
11959.2 kg/da for N4P.¢Ki» and 13013.1
kg/da for NgP3,K,4. The yield of dry matter
increased as a result of fertilization by
29.3% for N4P.cK;> and with 39.9% for
NgP3:Ko4. The dry mass is 34.4% of the
fresh mass. From the NyPKy variant a
total of 2453.5 n/da forage units for milk
(FUM); 3172.0 n/da for N4PisK;, and
3431.6 n/da for NgP3,K,,. The quantity
forage units for milk is 26.5% of the fresh
mass yield. Forage units for growth (FUG)
are 2262.4 n/da for NgPoKg; 2924.8 n/da
for N4P16K12 and 3164.2 n/da for NgP3,K>4.
The content forage units for growth (FUG)
is 24.4% of the fresh mass. The
fertilization with N4P16K12 and NgP3,Ko4
increased the total production with 217.8
lv/da and 296.3 Iv/da and the material
costs with 104.5 Iv/da and 163.0 Iv/da.
Net income is increased with 113.3 Iv/da
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yBennyaea cbc 113.3 ne/da mn 133.3
ne/da, a cebecrtoliHocTTa ¢ 3.9 nB/t n 9.5
ne/t. Hopmata Ha peHTabunHOCT € no-
Hucka ¢ 9.5% wn 22.4%, a obuwara npo-
aykumna Ha 1 snoxeH nes ¢ 0.1 ns n 0.3 n.,
CbOTBETHO 3a NbpBaTa 1 BTopaTa Ao3a Top.
Kntoyosu LyMu: nouepHa,
TOpeHe, cCBeXa U cyxa Maca, KpbMHU
e/IMHULM, UKOHOMUYEeCKa OLeHKa

YBO/,

NouepHata e OCHOBHa TpPEBHO-
dypaxHa Kyntypa 3a no-rosisima 4act ot
CcTpaHaTa. TA e no3HaTa KaTto (hypaxHo
pacTteHue ouwe oT gpeBHocTTa. M3non3sa
Ce OCHOBHO 3a CEHO, HO MOXe ga 6bae u
cunaxupaHa. JliouepHaTa ocurypsisa Haii-
MHOFO M Hail-eBTMHa 3efleHa Maca Wau
CEHO W BUCOKOKAYeCTBEH MpOTEVMH OT
fekap. Ta uma Hyxpga ot 6orata noysa ¢
[o6py HMBa Ha a3oT, ¢hoctop M Kanuii.
TpeBHaTa 6Ouomaca Ha JilouepHaTa e
6orata Ha XpaHUTEsSTHU U AONbAHUTENHU
BellecTBa, 0CO6EHO Ha 6eNTbYMHK, BUTa-
MWUHM U MUHEpasn. YCNewHOoTo Cb3aaBa-
He Ha NILEPHOBMA NOCEB 3aBUCU A0 TO-
nsiMa cTeneH oT obpaboTkaTta Ha noysa-
Ta. [lobpe nogrotBeHata noysa Tpsbea
Ja e c pobpe paspoxkaH OpeH Croi,
ynucTa OT MNJIEBENN, 3anaceHa Cc Bnara u
ocurypsieallia TBbPAO J1IErN10 3a HopMasl-
HOTO NOHMKBaHE W1 pasBuUTMe Ha apebHuTe
NIOLEPHOBU CEMEHa, KOWTO ca C Hucka
npo6uBHa cuna Ha KbaHa. MNpaBuaHOTO U
NnoAxoAsLL0 TOpeHe Ha ouepHarta Bivsie
NOMOXMTESHO BbPXY AbArOTpanHocTTa Ha
rnoceea, ycTo/uMBoCcTTa Ha 6onectn u
HenpusaTenn n gobuBa M KayecTBOTO Ha
nosiyyaBaHara npoaykuusa. OcobeHo [o6pu
pesynTaTty ce nosiyyaBat Npu MHTEH3MBHOTO
U otrnexpgaHe (Arabadjiev., 1956; Petkov
et al., 1982; Mamarova., 1983; Stamboliev
et al., 2004).

OT CbLUECTBEHO 3HAYEHMe €, Ye TA
ce npubupa npes uenusa BereTaumoHeH
nepmog M MOXe Aa ce u13nonssa noj
pasnvmyHa dopma (mawa, 3eneHa xpaHa,
CEHO, cunax, BUTaMUHHO GpallHo u ap.).
MonyyaBaHeTO Ha BWCOKM [J06MBKM OT
KynTypata € CBbp3aHO C Ha/IMYneTo Ha

and 133.3 Iv/da and cost with 3.9 Iv/t and
9.5 Iv/t. The rate of profitability is lower
with 9.5% and 22.4% and the total
production of 1 Iv invested with 0.1 Iv and
0.3 Iv, respectively for the first and second
doses of fertilizer.

Key words: alfalfa, fertilization,
fresh and dry mass, forage units,
economic assessment

INTRODUCTION

The alfalfa is the main grassland
fodder culture for most part of the country.
It has been known as a fodder plant since
ancient times. Used mainly for hay but
can be ensiled. The alfalfa provides the
most and the cheapest green mass or hay
and high-quality protein per decare. It
needs rich soil with good levels of
nitrogen, photosphoros and potassium.

The alfalfa grass biomass is rich in food
and supplements substances, especially
proteins, vitamins and minerals.
Successful creation of alfalfa seed is
largely dependent on soil cultivation.

The well-preparated soil should have a
well-loose plow layer free of weeds,
stored with moisture and providing a firm
bed for the normal germination and
development of small alfalfa seeds that
have a low, germinating force. The proper
and appropriate fertilization of alfalfa has
a positive effect on the durability of the
crop the stability of diseases and pests
the yield and the quality of the production.

Particularly good results are obtained in
intensive farming (Arabadzhiev, 1956;
Petkov et al.,, 1982; Mamarova, 1983;
Stamboliev et. al., 2004).

It is essential meaning that it is
harvested throughout the growing season
and can be used in various forms
(grazing, green meals hay silage, vitamin
flour, etc.). Obtaining high crop vyields is
related to the presence of optimal quantity
of nutrients substances in the soil
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ONTUMAJTHN KOJSIMYECTBa XPaHUTESHWN Be-
wecTtea B noysata (Pachev, 2001). Ka-
4ecTBOTO Ha (hypaxa, HeroeaTta cmunae-
MOCT 1 eHepruiiHa XpaHuTesiHa CTOMHOCT
ca OT 3HauyeHue npu npoyysaHe Ha Jio-
yepHata (Najdenova and Pachev, 2008)
TA e efHa OT Hail-pasnpocTpaHeHuTe u
MKOHOMUWYECKN 3HAUYMMMK KYITypu Yy Hac C
BMCOK NpoAyKTnBeH noteHuman (Vasileva,
2006; Nankov and Glogova, 2012).

Lenta Ha n3cnegBaHeTo € ga ce
yCTaHOBW NPOAYKTMBHOCTTA Ha JiloLepHa-
Ta 1 fa ce Hanpasy MKOHOMUYECKa OLEeH-
Ka Ha npoyyBaHWTe nokasaTesiv, B 3aBu-
CMMOCT OT TOPEHETO.

MATEPWNAN N METO4WA

N3cnepsaHeTo e npoBefeHo npes
nepuopa 2014-2016 r. B ONUTHOTO Mone
Ha VMIHCTUTYT no uapesuuaTa - KHexa Ha
NMoyBeH TWN TUMMWYEH 4YepHO3eM. To3u
MoYyBeH TUM € CpefHO MOLLEeH, pasBuT
BbPXY /IbOC C TEXbK NECBHYUBO-TINHECT
MexaHuyeH cbcTaB. B croa ot 0-50 cm
ousnyHaTa rnvHa e ot 49 o 52%, obua-
Ta nopbo3HOCT OT 45 o 56%, oTHOCwK-
TesIHOTO Terno 2,67; obemHaTa nabTHOCT
ot 1,19 go 1,40 cm?; MNB — 26,1%, KoeTo
npeacrasnssa 6% OT obLiara NopbO3HOCT.

lMpoyyBaHeTo ce npoBexna C fio-
uepHa copt MNnesBeH — 6 npu ycnosus 6e3
HanosiBaHe. M3nuTaHn 6s1xa ABe HOpPMU
Ha MuHepanHo TopeHe N4Pi1eKip, (Ty) mu
NgP3:Ko4 (T2) M €4MH KOHTPOSIEH BapuaHT
6e3 TopeHe NoPoK, (To). TopeHeTo ¢ a3oT
6elle M3BbPLIEHO Npe3 MbpBarta roguvHa
npeacentbeHo, a Npes cnejpalunTe — cref
NbpBUSA OTKOC. TopeHeTo ¢ docdop
Kasmii M3BBbPLUMXME 3anacsasalo npeau
OCHOBHaTa 06paboTka Ha noyBarta. OcTa-
HanuTe arpoTexXHMYECKN MeponpuATUS ca
npoBex/JiaHn B CbOTBETCTBME C Bb3npue-
TaTta 3a T03M NOYBEH TUM TEXHOSIOTUA.

PE3YJITATU N OBCBXXOAHE
OT pgaHHuTe Ha Tabnuua 1 ce
yCTaHOBSABa, Ye Mpu ecTecTBeHa 3anace-
HOCT Ha no4yBaTa HaW-BUCOK [0OMB Ha
cBeXa Mmaca OT JouepHata e nosyyeH
npes 2016 r., cboTBeTHO 4238,0 kg/da.

(Pachev, 2001).

The quality of the feed its digestibility and
energy nutritional value are important in
studying alfalfa (Naydenova and Pachev,
2008). It is one of the most widespread
and economically significant crops in
Bulgaria with high productive potential
(Vasileva, 2006; Nankov and Glogova,
2012).

The purpose of the study is to
establish the productivity of alfalfa and to
make an economic evolution of the
studied indicators, depending on the
fertilization.

MATERIAL AND METHODS

The survey was conducted in
2014-2016 in the experimental field of the
Maize Research Insitute - Knezha on a
soil type typical black earth. This soil type
is on average powerful, developed on
loess with heavy sandy-clayey mechanical
composition. In the layer of 0-50 cm the
physical clay is 49 to 52%, the total porosity
is from 45 to 56%, the density is 2,67 the
bulk density is from 1,19 to 1.40 cm®, the
MFM (Marginal field moisture) content is
26,1%, represents 6% of the total porosity.

The study is conducted with alfalfa
variety Pleven 6 under conditions without
irrigation. Two mineral fertilization norms
N4P16K12 (Tl) and NgP3,Koa (Tz) and one
control variant without fertilizing NgPoKg
(To) were tested. Nitrogen fertilization was
carried out during the first year before the
seeding and the following-after the first
mowing. Fertilizing with phosphorous and
potassium we performed stockpiling
before the main soil tillage. The other
agro-technical events have been carried
out in accordance with the technology
adopted for this soil type.

RESULTS AND DISCUSSION
From the date in Table 1 is established
that in natural soil supply the highest yield
of fresh alfalfa was obtained in 2016
respectively 4230,0 kg/da.
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Tabnuua 1. CbabpxaHue Ha cBexa U cyxa maca (kg/da), KpbMHU eauHULM 38
mnsko (KEM) n kpbMHM eanHnLK 3a pacTex (KEP) 6p/da oT nrouepHa 3a nepuoga

2014-2016 .

Fresh and dry mass content kg/da units for milk (UFM) and units for growth

(UFG) n/da of alfalfa for period 2014-2016

BapuaHTtn lroanHw/Years O6uwo/Total % g(bM
Variants 2014 2015 2016 kg/da n TA’ to
0
cBexa macal/fresh mass kg/da
NoPoKo — To 3040.0 1976.0 4238.0 9254.0 100.0
N4P1sKo — T 3956.2 2710.0 5293.0 11959.2 129.2
NgP3,Kos— To 4690.1 3049.0 5274.0 13013.1 140.6
CpepgHo/average 3895.4 2578.3 4935.0 11408.8 100.0
cyxa maca/dry mass kg/da
NoPoKo — To 1003.2 730.0 1453.2 3186.4 100.0
N4P1sK1o — T 1345.1 953.1 1821.3 4119.5 129.3
NgP3,Kos— To 1603.9 1070.2 1782.6 4456.7 139.9
CpepgHo/average 1317.4 917.8 1685.7 3920.9 34.4
KpbMHU eagnHnUM 3a masiko (KEM) - 6p/da
Units for milk (UFM) — n/da
NoPoKo — To 772.5 562.1 1118.9 2453.5 100.0
N4P1sKo — T 1035.7 733.9 1402.4 3172.0 129.3
NgP3,Kos— To 1235.0 824.0 1372.6 3431.6 139.9
CpepgHo/average 1014.4 706.7 1298.0 3019.1 26.5
KpbMHU eanHNUN 3a pacTex (KEP) 6p/da
Units for growth (UFG) — n/da

NoPoKo — To 712.3 518.3 1031.8 2262.4 100.0
N4P1sKo — T 955.0 676.7 1293.1 2924.8 129.3
NgP3,Kos— To 1138.8 759.8 1265.6 3164.2 139.9
CpepgHo/average 935.4 651.6 1196.8 2783.8 24.4

Hail-He6naronpusiTHa 3a pasBUTMETO Ha
NoLepHaTa ce e okasasia BTopaTa rogmMHa
0T npoy4yBaHeTo. MonyyeHaTa cBexa maca
e 1976,0 kg/da nan 2,1 nbT Nno-manko, B
CpaBHEHWE C peasiM3vpaHaTa MakcuMasiHa
NPoOAYKTUBHOCT. Mpe3 nbpBarta 2014 r. o1
oTINeXaaHe Ha ntouepHaTa npu BapuaHTa
6e3 ynotpeba Ha MuUHepasieH Top e
nonyyeH po6bums ot 3040,0 kg/da cexa
mMaca. NMpe3s cblaTa rogMHa npy TOpeHe ¢
N4P16K12 (T1) OT nitouepHata e nonyyeH
[o6us ot 3956,2 kg/da. Tasm cToiHOCT €
¢ 916,2 kg/da noBeuye B cpaBHEHME C
KOHTPO/IHMSA BapuaHT. M3pa3eHo B npo-
LeHT To3n pesyntar e 30%. YBennyasa-
HEeTO Ha pfos3ara MuHepasieH Top OT
N4P16K12 Ha NgP3:Ks,4 Oka3zBa nonoxuren-
HO B/IUSIHME BBbPXY MNPOAYKTUBHUTE Bb3-
MOXHOCTM Ha NtouepHarta. Mpu yaBosiBa-

Most unfavorable for the development of
alfalfa was the second year of the study.
The resulting fresh mass is 1976.0 kg/da
or 2.1 times less than the maximum
productivity. In the first 2014 from
cultivation of alfalfa in the variant without
the use of mineral fertilizer yield of 3040,0
kg/da of fresh mass was obtained.

In the same years when fertilized with
N4P1eK12 (T,) from alfalfa was obtained
yield 3956,2 kg/da. This value is 916.2
kg/da more than the control variant.

Percentage of this result is 30%.
Increasing the dose fertilizer from
N4P 1K1, to NgP3:Ko4 has a positive impact
on alfalfa’s productive potential.
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He Ha TopoBata Hopma NgP3Ky, KbMm
[obuBa Ha cBexa Maca OT JouepHaTta
poctura 4690,1 kg/da. B cpaBHeHue c
BapuaHTa 6e3 TopeHe NpeBULLIEHNETO e C
54,3%, a cnpsamo eaMHU4HaTa fosa Top
TO e 18,5%. AHanu3anpanku nosayvyeHuTe
pesyntatu 3a nbpBarta rogvHa Ha
oTrnexgaHe Ha suepHarta, noayyeHus
cpegeH pobuB  OT BCUYKM  BapuaHTw,
cboTBEeTHO e 3895,4 kg/da.

OT npefcTaBeHnss MaTepuasl MHOro
[obpe ce Bmxpaa, Ye npes sToparta 2015 .
OT J/ilouepHaTa € MoJlyYyeH Hal-HUCHK
[o6us ceexa maca. lNMpu nsnonssaHe Ha
N4P16K1, peannsupaHara ceexa maca oT
nouepHarta ce u3pasaBa C pesynrtar oT
2710,0 kg/da. To3n go6bmB € B NoBeue C
734,0 kg/da, B cpaBHeHMe ¢ BapuaHTa 6e3
TOpeHe. Vi3pa3eHa B MPOLEHT Tasu pasnu-
Ka, cboTBeTHO e 37,1%. lNpun oTrnexaaHe
Ha siluepHaTa ¢ ABOWHO No-rofsiMa gosa
MUHEpasieH TOp HEeWHUTE MpPOAYKTUBHU
Bb3MOXHOCTU pocTturat go 3049,0 kg/da.
YBenmyeHneTo B pesyntaT Ha TOPEHETO
CnpsAMo BapuaHTa 6e3 TopeHe CbOTBETHO
e 1073,0 kg/da. fo6buBHaTa TOpOBa HOp-
Ma NgKs,K,4 B CpaBHeHMe C n3nosi3saHa-
Ta egmHnyHa N4PgKq, yBennyaea ¢ 339
kg/da nnn 12,5% nonyveHns nobus cee-
Xa maca oT nwuepHata. CpegHata npo-
OYKTUBHOCT OT BapuvaHTUTe, MpU KOUTO €
oTrnexgaHa fouepHaTa 3a cbujara rogu-
Ha 2015, cvoTtBeTHO e 2578,3 kg/da. B
cpaBHeHne ¢ 2014 r. TA e no-maska c
1317,1 kg/da. /3pa3eHO B NpoLEHT Tasu
pasnuka e 51,1% B nossa Ha nbpBaTa
eKcrnepumeHTasiHa rogmHa.

JocTta no-BUCOKM pesyntatu ca
nosny4vyeHn npes cnegpawara 2016 r. Mpu
BCWYKM BapuaHTU Ha oOTrexgaHe Ha
nouepHara ca nosiydeHn MakCUMasiHu
pesyntaTtu B CpaBHEHUE C MPeaxXofHuTe
ase roguHu. pu ecTecTBEHW YC0BUA
(6e3 ynoTpeba Ha MUHEpasHM TOPOBE) Ha
oTrnexgaHe Ha swuepHata e MnosyyeH
[o6us ot 4238,0 kg/da cBexa maca. Toi
e B noeeye ¢ 1198,0 kg/da n 2262,0
kg/da, cbOTBETHO 3a MbpBaTa U BTOpaTa
roavHa ot mscnegsaHeTto. OTrnexgaHeTo
Ha nouepHaTa npu ynotpeba Ha N4P1gKs,

When doubling fertilizer NgP3,K»4 rate the
yield of fresh alfalfa mass reaches 4690.1
kg/da. Compared to the without fertilizing
option the excess is 54.3% and the unit
dose of manure it is 18.5%.

Analyzing the results for the first year of
cultivation of alfalfa the average yield of
all variants is 3895.4 kg/da.

From the presented material it is
very well seen that in the second 2015
from alfalfa is obtained the lowest yield of
fresh mass. When using N4PKi, the
fresh alfalfa mass expressed with a result
of 2710.0 kg/da. This yield is more than
734.0 kg/da compared to the non-fertilizer
option. Expressed as a percentage this
difference is 37.1% respectively.

When growing alfalfa with a double dose
of mineral fertilizer, its productive capacity
reaches 3049.0 kg/da. The increase to
fertilization compared to the fertilizer
option is 1073.0 kg/da respectively.

The double fertilizer NgP3,K,4 compared to
the single N4PisKi, used increased by
339,0 kg/da or 12.5% the yield of the
fresh alfalfa mass. The average
productivity of the alfalfa variants for the
same year 2015 is 2578.3 kg/da.
Compared to 2014 it is smaller by 1317.1
kg/da. Percentage of this difference is
51.1% in favor of the first experimental
year.

Quite higher results are obtained in
the next 2016. In all variants of alfalfa
cultivation compared to the previous two
years.

Under natural conditions (without the use
of mineral fertilizers), the production of
alfalfa has been received vyield 4238.0
kg/da of fresh mass. It is more with
1198,0 kg/da and 2262.0 kg/da
respectively for the first end the second
year of the survey. Growing alfalfa when
using N4PisKi, increases its yield by
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yBefMyaBa NpoAayKTMBHOCTTa i ¢ 1055,0
kg/da nnn 24,9%, B cCpaBHEHNE C BapuaH-
Ta 6e3 ynotpeba Ha MuHepaneH Top. lMo-
[o6GeH pesynTtaT e noayyeH 1 npu ynot-
peba Ha pgBoiHata go3a Top NgP3:Kog.
PeannanpaHusa nobrs Ha cBexa maca oT
nouepHata e 5274,0 kg/da. CpegHo ot
BapuaHTMTe, NpuU KOWUTO € OTIIexgaHa
nouepHata e nonydyeHa 4935,0 kg/da
cBexa maca. Tasu NpoAgyKTUBHOCT € Mo-
Beue C 26,7% n 91,4% 3a 2014 n 2015 .

3a BapuaHTa 6e3 ynotpeba Ha Mu-
HepasieH TOp 3a TpuTe roguHW Ha Mpo-
yyBaHe 06WMAT A406MB Ha cBeXa mMaca oT
nouepHata e 9254,0 kg/da. VisnonssaHe-
TO Ha MVHepasieH TOp B CbOTHOLUEeHue
N4P16K1, YBENMYABA NPOAYKTMBHOCTTA Ha
nouepHata ¢ 29,2%. HelHOTO CTOMHOCT-
HO u3paxeHwe, CbOTBETHO e 119592
kg/da. locta fo6bp pesyntar € nosyyeH
n npu ynotpeba Ha yaBoeHaTa gosa Top
NgP3,Ko4. MonyyeHmaT obuw, 4o6muB OT Tpu-
Te roanHu e 13013,1 kg/da nnn 40,6% B
CpaBHEHWe C KOHTPOSHUA BapuaHT. Pas-
nvkata B gobuBa mMexay ABeTe TOpPOBU
Hopmu e 11,4% B nonsa Ha yABoeHaTta
posa Top NgP3Ky. 3a nepuoga Ha
npoyysaHe M 3a U3NMTBAHUTE BapuaHTy,
Nnosy4yeHuaT cpefeH o6uB OT NouepHarta
e 11408,7 kg/da ceexa maca.

Ha cbuwara tabnvmua ca npegcrta-
BEHU pe3ynTatu 3a gobmea cyxa maca oT
nwouepHa. OT KOHTpPO/HUA BapuaHt Ty
npe3 nbpBarta rognHa OT M3BeXJaHe Ha
onnTa, MosydeHnAT JOOUB cyxa maca oT
nouepHata e 1003,2 kg/da. V3nonssa-
HOTO KOJINYECTBO MUHepasieH Top B go3a
N4P16K1, yBEIMYABA NpoyyBaHUA Mokasa-
Ten ¢ 341,9 kg/da. i3pa3eHo B NpoLUEHT
TOBa YyBeJiMYeHMe CbOTBETHO e 34,1%.
OTrnexgaHeTo Ha fuepHara npu ynor-
peba Ha yaBoeHaTa TopoBa HopMma
NgP3:K,4 yBEMIMYaBa NPOAYKTMBHOCTTA Ha
fouepHaTta 1 HellHaTta YncneHa CToMHOCT
e 1603,9 kg/da. To3u pesynraT e B nose-
ye ¢ 600,7 kg/da wnm ¢ 59,9%, B cpas-
HEHME C BapuaHTa Ha oTriexjaHe Ha
nouepHata 6e3 ynotpeba Ha MyHepasieH
Top. OT JaHHUTE ce ycTaHoBsABa, 4Ye OT
n3non3saHeto Ha posata Top NgP3Kyg

1055.0 kg/da or 24.9% compared to the
non-fertilizer application.

A similar result is also obtained when
using the double dose of NgP3Ky,
fertilizer. The real yield of fresh alfalfa
mass is 5274.0 kg/da. On average the
alfalfa cultivated is received 4935.0 kg/da
fresh mass. This productivity is more
26.7% and 91.4% for 2014 and 2015.

For the non-fertilizer options for the
three years of research the total yield of
fresh alfalfa mass is 9254,0 kg/da. The
use of N4P1cK1>, mineral fertilizer increase
alfalfa productivity by 29,2%. Its value
respectively is 11959,2 kg/da.

A good result is also obtained when using
a double dose of fertilizer NgP3,K,4. The
total yield of the three years is 13013,1
kg/da or 40,6% compared to the control
variant. The deference in yield between
the two fertilizer ranges is 11,4% in favor
of a double dose of fertilizer NgP3,K>4.

For the study period and for the tested
variants the average yield of alfalfa was
11408,7 kg/da of fresh mass.

On the same table are presented
results for extraction of alfalfa dry mass.
From control variant T, in the first year of
experience the resulting yield of alfalfa
dray matter is 1003,2 kg/da.

The amount of mineral fertilizer used in
the N,P.sKi» dose increased the indicator
rate by 341,9 kg/da. Percentage of this
increase is 34,1%. Cultivation of alfalfa
with the use of double fertilizer norm
NgP3,Ko4 increases the productivity of
alfalfa and its numerical value is 1603,9
kg/da. This result is more with 600,7 kg/da
or 59,9% compared to the alfalfa
cultivation option without the use of
mineral fertilizer.

The data established that from the use of
the NgP3,Ko, fertilizer the yield of the dry
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nonyyeHnaT gobus cyxa maca oT ouep-
HaTa e B noee4ve c 258,8 kg/da cnpsimo
eanHnyHata TopoBa Hopma N4PieKio.
CpepHo 3a roguHata 2014 npes3 koATo €
oTrnexjaHa fwouepHata e  nonyyeH
po6us ot 1317,4 kg/da cyxa maca.
MopobHo Ha nosnydveHus pAo6us
cBexa mMaca W npu To3u nokasartes AaH-
HUTe OT BTOpaTa ekcnepuMmeHTasiHa roau-
Ha ca C HaW-HWCKM cToiHocTu. Mpu OT-
rnex/jaHe Ha foLepHaTa Npu ecTecTBeHa
3anaceHoct Ha nouyBata NoPoK, e
nonydyeHa 730,0 kg/da cyxa 6uomaca.
TopeHeTo Ha flouepHaTa C MuHepasieH
TOp B cboTHOWweHne N4PsKio yBEenyasa
npoAyKTMBHUTE U BB3MOXHOCTU C 223,0
kg/da, uMeTo NpPOUEHTHO u3paxeHue e
30,6%. M3non3saHeTo Ha ABa NbTU MO-
ronsama fosa Top yBenuuaBa [o6uBa Ha
cyxa Maca OT nwouepHarta. Pasnukata
MeXay ABeTe HuBa Ha TopeHe e oTt 117,1
kg/da B nonsa Ha yaBoeHaTa TOpoBa HoOp-
Ma NgP3.Kys. OT gaHHUTE ce BwxKaa, 4e
He ce HabnlogaBa 3aKOHOMEPHOCT MexAay
CcTeneHTa Ha yBenuyaBaHe Ha TopoBaTa
HOpMa W peanusnpaHua noTeHuvan Ha
nouepHara. lNpe3 BTOpara exkcnepvmeH-
Ta/lHa rofvHa OT BCUYKM BapuvaHTU Ha
oTInexjaHe Ha fuepHaTa € nosiyyeH
cpefeH pobwvs ot 917,8 kg/da cyxa maca.
OT paHHUTe nNpeacTaBeHU B Tabnu-
uarta ce yCTaHOBSIBa, Ye Haii-6naronpusT-
Ha 3a pa3BuUTWE Ha NoLepHaTa e TpeTara
roguHa OT nposexfjaHe Ha onuta. OT
KOHTPONHMA BapuaHT NoPoK, e peanusu-
paH go6us 1453,2 kg/da cyxa maca. Tosu
pesyntaTr npesBuwasa No CTOMHOCT Mbp-
Bara W BTOpaTa rogMHa, CbOTBETHO C
44.9% wn 99,1%. M3non3BaHeTo Ha eau-
HuyHata posa Top N4PsKio yBenuuyasa
npoyysaHusa nokasatesn ¢ 25,3%, 4nATo
yncneHa cToiiHocT e 368,1 kg/da. YBenu-
YyaBaHeTO Ha TopoBaTa Hopma oOT
N4P16K1> Ha NgP3,K,, Oka3zBa nonoxmren-
HO BJ/IMSIHWE BbPXY NPOAYKTMBHOCTTA Ha
nouepHata. lMonyyeHata oOT Ta3u Ao3a
TOop cyxa maca e 1782,6 kg/da nnn 22,7%
noseye oT pgobuBa, peanusupaH npu
oTrnexgaHe Ha nwouepHata 6e3 TopeHe.
M3meHeHneTo Ha pobuBa cyxa maca B

alfalfa extra mass is 258,8 kg/da more
than the single fertilizer N4PgKie. OnN
average for the year 2014 the alfalfa
cultivated has received yield 1317,4 kg/da
of dry matter.

Similar to the yield obtained fresh
mass and in this indicator data from the
second experimental year have the lowest
values. In cultivation of alfalfa with natural
soil yield NgPoKo, 730.0 kg/da of dry
biomass was obtained.

The fertilization of alfalfa with mineral
fertilizer in N4,PsKi» ratio increases its
productive capacity by 223,0 kg/da the
percentage of which is 30,6%. Using twice
as much fertilizer increases the yield of
alfalfa dry mass. The difference between
the two fertilization levels is 117,1 kg/da in
favor of the double fertilizer NgP3:Ks4.

The data shows that there is no regulative
observed between the degree of increase
of the sown rate and realized alfalfa
potential. In the second experimental year
of all variants of cultivation of alfalfa, an
average yield of 917,8 kg/da of dry mass
was obtained.

From the data presented in the
table it is found that the most favorable for
the development of alfalfa is the third year
of experience. The control variant NoPoKg
has a yield of 1453.2 kg/da of dry mass.

This result exceeds the first and second
year by 44.9% and 99.1% respectively.
The use of this single dose of fertilizer
N4P6K1» increased the survey rate by
25.3%, the numerical value of witch was
368.1 kg/da. Increasing the fertilizer rate
from N4P1K1, to NgP3:Kos has a positive
effect on the productivity of alfalfa.

The resulting dry mass fertilizer yield is
1782.6 kg/da or 22.7% more than the
yield obtained when growing alfalfa
without fertilizing. The change in dry mass
yield as a result of the manure doses
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pesyntar OT W3MNoN3BaHWTE [03U TOp
cnejpa coblaTta TEHAEHLUUS KakKTo MU npwu
pobuBa Ha cBexa Maca. EpuHmuHaTa
TopoBa HopMa N4P16K1» yBENNYABA A06U-
Ba Ha npoyyBaHus nokasaten obwo ot
Tpute roamHn c¢ 29,3%, a yaBoeHaTa
NgP32K24, cboTBETHO € 39,9%. CpefHo 3a
roAVUHUTE OT BCUYKW BapuaHTu e nonydye-
Ha cyxa 6uomaca ot 3920,9 Kkg/da.
M3pa3eHO B NPOUEHT cnpsAMo cpeaHust
[06K1B Ha cBexa maca To e 34,4%.

Ha nocouyeHaTta Tabnuua ca npeg-
CTaBEHUN [aHHU MO OTHOLUEHWE Ha Konvec-
TBOTO KPbMHU eanHuUM 3a Mnsiko (KEM),
nosyyeHy ot souepHaTa. NMpe3 nbpBata
roguHa Ha OTI/fiexJjaHe Ha nouepHata
npy ecTecTBeHa 3anaceHoCT Ha no4ysata
(To) Nnpoy4uBaHUA nokasaTesl ce U3passisa
CbC CTOMHOCT OT 772,5 6p/da.

M3non3saHeTo Ha MuHepaneH Top
B CboTHoweHne N4PsKi, yBenuyasa c
34,1% nonyyeHoto Konudectso KEM,
YMATO YMC/IEHA CTOMHOCT, CbOTBETHO €
1035,7 6p/da. TopeHeTO Ha NwouUepHaTa ¢
ABa NbTU NO-TOMSIMO  KOJIMYECTBO TOP
NgP3,K,, yBennyaBa cbec 199,3 6p/da kpbMm-
HUTE efMHULM 3a MNSKO, B CpaBHeEHVEe C
no-masikata toposa HopmMa N4PKio, a
CNpAMO KOHTposHuUA BapuaHT NoPoKp yBe-
nnueHueTo e ¢ 462,5 6p/da. 3a rognHaTa
Ha npoy4ysaHe 2014 OT BCUYKM BapuaHTu
Ha oTrnexgaHe Ha /iloLepHaTa nosy4yeHoTo
cpepfHo konnyectso KEM e 1014,4 6p/da.

OT npeacTaBeHUTe AaHHW ce ycTa-
HOBABa, 4Ye Mpe3 BTOpaTa ekcnepumeH-
Ta/lHa rofnHa, Mosly4yeHOTO KOMIMYECTBO
KEM e ¢ Hali-HUCKM CTOMHOCTW. IMpu KOH-
TpO/HMA BapuaHT Ty TO3M pesyntar e
562,1 6p/da nnn c 210,4 6p/da no-masiko
B CpaBHeHMe C TO3U OT NbpBaTa ekcnepu-
MeHTanHa roavHa. OTrnexaaHeTo Ha Nio-
uepHata npu ynotpeba Ha N4PisKi, yBe-
/inyaBa CTOMHOCTTa Ha Mpoy4YBaHns Noka-
3aTen cbec 171,8 6p/da. 3pa3eHo B npo-
LLeHT, ToBa yBe/IMYeHne Ha KO/IMYecTBOTO
KEM, cboTBeTHO e 30,1%. MNpu ynoTpeba-
Ta Ha [Ba MbTU MO-BUCOKa TOPOBa HOpma
NgP3:Ko4 006VBBT Ha KEM ce xapakrepu-
3upa ¢ BennumHaTa ot 824,0 6p/da.

Kakto 3a pgobuBa cBexa KU cyxa

used follows the same trend as in fresh
mass vyield.

The single fertilizer N4P.6K:» increased
the survey yield for a total of three years
by 29.3% and a double NgP3,K2a by
39.9% respectively. On average for all
years dry biomass of 3920.9 kg/da was
obtained. Percentage of the average fresh
yield is 34.4%.

The table below provides data on
the amount of milk units (UFM) derived
from alfalfa.

In the first year of cultivation of alfalfa in
natural stock the NyPyK, studies are
expressed at a value of 772.5 n/da.

The use of NyPiKi, mineral
fertilizer increased by 34.1% the obtained
quantity of (UFM), the mineral value of
which was 1035.7 n/da, respectively.

The fertilization of alfalfa with twice the
quantity of NgP3,K», fertilizer increases by
199.3 n/da units of milk compared to the
increase compared to the control variant
NoPoKo by 462.5 n/da. For the year of
study 2014 the average of all variants of
alfalfa cultivation the average quantity
obtained (UFM) is 1014.4 n/da.

From the date presented it was
found that in the second experimental
year the (UFM) obtained was the highest.
In control variant Ty this result is 562.1
n/da or 210.4 n/da less than in the first
experimental year.

Cultivation of alfalfa using N4P1eK1,
increases the value of study indicator by
171.8 n/da. Percentage of this increase in
(UFM) is 30.1%.

In the use of a twice higher fertilizer
NgP3,K,, the yield of (UFM) is characterized
by the magnitude of 824.0 n/da.

Both the vyield of fresh and dry
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Maca, Taka 1 3a Nnosy4yeHoTO KOSIMYeCcTBO
KEM Hali-6naronpusitHa ce € oka3lasna
TpeTaTa ekcrnepumeHTasiHa roguHa. W3-
MeHeHneTo Ha gobuBa KEM e B npsika
3aBMCMMOCT OT M3MEHeHMeTo Ha aobusa
cyxa u Tasn Ha cBexa mMaca.

Mpu BapuaHTa Ha ecTecTBeHa
3anaceHoCcT Ha no4ysara, MoJly4eHoTO OT
nwouepHara konudectso KEM e 1118,9
6p/da, a npu TopeHe ¢ N4Pi1eKi, TO e
1402,4 6p/da. N3pa3eHO B NpoOLEHT pas-
nukata Mmexnay nsara BapuaHTa e 25,3%.
OT gaHHuTe B TabnuuaTa ce ycTaHOBSBa,
ye npu TopeHe c NgP3K,4 MosiyyeHoTo
KonmyectBo KEM e ¢ 6/1M3kn CTOMHOCTY B
CpaBHEHMe ¢ Te3nm OT ynotpebara Ha
NgP3,K,4. Pasnvkata mexagy T1ax e 29,8
6p/da nnn 2,1%, KOETo € HeCbLEeCTBEHO.
Mpu BapmaHTa 6€3 ynotpeba Ha MuHepa-
NneH Top 06WO 3a TpuUTe rOAMHM Ha
nu3csieflBaHeTO MOJIy4EHOTO KOJIMYECTBO
KEM ot nwouepHata e 2453,5 6p/da.
M3non3ssaHeto Ha po3ata T1op N4PKio
yBenuyaBa CTOMHOCTTa Ha Mpoy4yBaHus
nokazaten c¢ 29,3%, a ynoTpebara Ha
NgP3,K,4, cbOTBETHO € 39,9%. CpegHo oT
BCUYKW BapuaHTM Ha OTrnexgaHe Ha
nouepHarta, MOY4eHOTO  KOMUYECTBO
KEM e 26,5% cnpsiMo cpeaHusa gobus Ha
cBexa Maca.

[JaHHuTe B Tabnuuarta nokassar, ye
no roguHN 1 BapuaHT Ha OTIiexaaHe Ha
nouepHata gobusa Ha KPbMHU euHULM
3a pactex (KEP) cnegBa cbliata TeHAEH-
LMSA Ha U3MeHeHue, KakTo ToBa Ha Aobu-
Ba cBeXa W cyxa maca u Ha KEM. 3a
nbpBaTa eKkcnepumeHTanHa rofvHa W
BapvaHTa 6e3 ynoTpeba Ha MuHepaneH
TOp, OT NPOYy4YBaHUA NokKasartesn e nosyyeH
pesyntaT oT 712,3 6p/da KEP. TopeHeTo
C MUHepaneH Top B KOMOUHauUns N4P16K1o
yBenMyaBa XpaHuTesiHata CTOMHOCT Ha
nwouepHarta. lNMonyyeHoto konuyectso KEP
€ C noBseye 0T 242,7 6p/da, B cpaBHEHMNE
¢ koHTposiata NoPoKg, a pasnukarta c no-
ronsamara Toposa Hopma NgP3,Ky4, CHOT-
BETHO e 426,5 6p/da. OT npeacrtaBeHuTe
[aHHK ce BWXAa, Ye Hali-HebnaronpusaTHa
3a pa3BUTMETO Ha NouepHata e BTopaTa
roguHa ot npoy4ysaHeTo. OT BCUYKK

mass and the (UFM) yield was the most
favorable year for the third experimental
year. The change in (UFM) yield is directly
related to the change in dry and fresh
yields.

Of the variant of the natural stock of
the soil the result obtained from the alfalfa
quantity (UFM) is 1118.9 n/da and the
fertilization with N4P1sK15 it is 1402.4 n/da.
Expressed as a percentage the difference
between the two variants is 25.3%. The
date from the table shows that for
fertilization with N4PsKi» in 2016 the
amount of (UFM) obtained has values in
comparison to that of the use of NgP3,Ko,.
The difference between them is 29.8 n/da
or which is insignificant.

In the non-fertilizer variant for the three
years of the study the amount of (UFM)
from alfalfa was 2453.5 n/da. The use of
the N,P.cKq, fertilizer dose increased
value by 29.3% and the use of NgP3,Ky,
by 39.9% respectively.

On average from all cultivation variants of
alfalfa the amount of (UFM) produced is
26.5% of the fresh mass yield.

The data in the table shows that
years and cultivation variants of alfalfa
yield units for growth (UFG) follow the
same trend of change as that of fresh and
dry mass vyields of (UFM). For the first
experimental year and the non-fertilizer
variant the survey indicator produced a
result of 712.3 n/da (UFG).

Fertilizing with mineral fertilizer in
combination N4PKi, increases the
nutritional value of alfalfa. The (UFG) yield
is more than 242.7 n/da compared to the
NoPoK, control and the difference with the
larger fertilizer NgP3,K5,4 is 426.5 n/da.

From the data presented the most
unfavorable for the development of alfalfa
is the second year of the study. Of all
variants the (UFG) results are the lowest.
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BapuaHTu pesyntatute 3a KEP ca c Hait-
HUCKM CTOMHOCTW. 3a OoTrnexgaHeTo Ha
nouepHata 6e3 ynotpeba Ha MyHepasieH
TOp BeNMuMHaTa Ha NpoyyBaHUsA nokasa-
Ten e no-maska ¢ 654,0 6p/da n ¢ 513,5
6p/da, cCbOTBETHO 3a NbpBarta U TpeTarta
ekcnepuMeHTasH1 rognHu. 3a cbluara ro-
AnHa 2015 npu ynotpeba Ha N4P1sKi, no-
nyyeHoTo konuyectso KEP e ¢ 41,1% no-
Masiko cnpsamo 2014 r. n ¢ 91,1% 3a 2016 T.

AHanNn3bT Ha fgaHHuTe ybeauTenHo
nokasea, 4e 2016 r. e ¢ Hali-6naronpuaT-
HW YCNoBWSA 3a pas3BuUTME Ha foLepHarta,
nopagn KoeTo W MosiydyeHuTe pesynrtatu
ca Hali-Bucokn. Konmuectsoto KEP ce
u3MeHs B AmanasoH oT 1031,8 6p/da 3a
KOHTPOJIHMA BapuaHT Ty Ao 1293,1 6p/da
3a TopeHe ¢ N4Pi1cKio. Masiko nmo-HuUCHK
pe3ynTaT no CbLiMa nokasaTen e noayyeH
npu ynotpeba Ha NgP3,K,4, CBHOTBETHO
1265,6 6p/da. CpegHo 3a nepuoga Ha
npoyysaHe NM3MEHEHWETO Ha KONMYeCTBO-
170 KEP B pesyntar Ha TOpeHeTo e no-
[O6HO Ha ToBa Ha ocTaHanuTe NPoy4YBaHu
nokasaTtenu (ceexa n cyxa maca n KEM).
BnvaHmneto Ha posata Ttop N4PieKip ce
n3passsa ¢ 29,3% ysenunyeHne Ha KEP, a
ynotpeb6ata Ha NgP3Kyy ¢ 39,9%.
CpefHO OT BCMYKM BapuaHTu 1 Mo roguHn
nosydyeHoto kosimyectso KEP e 24,4%
cnpsiMo gobuBa Ha cBexa maca.

3a nepvoga Ha npoydysaHe e
HanpaBeHa WKOHOMMWYECKa OueHKa Ha
nosyyeHara npoaykuuMs OT JfouepHaTa
(Tabnuua 2 1 3). 06O 3a TPUroANLLHUSA
nepvof B YCNOBWUA Ha ecTecTBeHa 3ana-
ceHocT Ha no4ysata NgPoK, OT nouepHaTa
e nonydyeHo 3186,4 kg/da cyxa 6uomaca.
Ynotpebarta Ha MUHepasieH TOp B CbOT-
HoweHne N4P1gK;, yBennuasa npoayk-
TMBHOCTTa Ha OTrnexjaHara Kyntypa c
933,1 kg/da (Tabnuua 2). MNMpu yasosisaHe
Ha posata muHepasieH Top NgP3,Kos Mo-
NyyeHnsT fobrB cyxa maca oT fuepHa-
Ta npesuwana ¢ 1270,3 kg/da To3n pea-
nn3npaH oT BapmaHTa 6e3 TopeHe NoPoKo.

For the cultivation of alfalfa without the
use of mineral fertilizer the magnitude of
the surveyed indicator is less with 654.0
n/da and with 513,5 n/da respectively for
the first and the third experimental years.
For the same year 2015 when using
N4P1cKi, the (UFG) output was 41.1%
less compared to 2014 and 91.1% for
2016.

Data analysis convincingly shows
2016 has the most favorable conditions
for alfalfa development so the results
obtained are the highest. The amount of
(UFG) is varied in the range of 1031.8
n/da for fertilization with NsPigKio. A
slightly lower result for the same indicator
was obtained with the use of NgP3Ksa
respectively 1265.6 n/da.

On average during the study period the
change in the amount of (UFG) resulting
from fertilization was similar to the other
studied indicators fresh and dry mass and
(UFM). The impact of the NyPKy,
fertilizer dose is expressed by a 29.3%
increase in (UFG) and the use of NgP3:Ky,4
by 39.9%. On average of all variants and
years the (UFG) yield is 24,4% relative to
fresh mass production.

During the survey period economic
evaluation of the alfalfa obtained
production was made (Table 2 and 3).
Total for the three year period under
conditions of natural soil NgPyKy from
alfalfa 3186.4 kg/da of dry biomass was
obtained. The use of a N4P15K1» mineral
fertilizer increases the productivity of the
cultivated crop by 933.1 kg/da (Table 2).

At doubling of the NgP3K,, mineral
fertilizer the resulting yield of dried alfalfa
mass exceeds 1270.3 kg/da which is
realized by the variant without fertilizing
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Tabnuuya 2. NIKOHOMNYECKM nokasaTenm
Table 2. Economic indicators for alfalfa

npu nouepHa

O6uwa npoaykuus O6wa npoaykuus Marepuasitn
BapvaHTtun - - pa3xoaun
. Total production Total production .
Variants Material costs
kg/da + ne/da + ne/da +
NoPoKo — To 3186.4 0 743.4 0 302.5 0
N4P16K1o = Ty 4119.5 +933.1 961.2 +217.8 407.0 +104.5

OT paHHMTe B TabnuuaTta ce BUX-
[a, ye nonyyeHara npoaykuus oT nouep-
HaTa e Ha cToiiHocT 743,4 ne/da 3a Ba-
puaHTa 6e3 ynotpeba Ha MUHepasieH Top.
M3non3gaHeTo Ha MWHepasiHU TopoBe
yBe/iMyaBa npuxoaute oT JfilouepHata c
217,8 n 1039,7 ne/da cbOTBETHO 3a Ba-
puaHTtn T, 1 T,. Mpu oTrnexaaHe Ha nio-
LepHata npu ecTtecTBeHu ycnosus T, 3a
noslyyeHarta OT Hes cyxa Maca ca Boxe-
Hn 302,5 nB/da maTepuanHu pasxoau.
3non3saHeTo Ha MUHepasneH Top B CbOT-
HoweHne N4P16Ki» yBENMUYABA CTONHOCT-
Ta Ha npoyyBaHus nokasartes, YUATO
BenunumHa e 407,0 ne/da. B cpaBHeHue ¢
BapvaHTa 6e3 TopeHe Ta3u TopoBa HopMa
nosuwasa cbc 104,5 ne/da matepuasiHu-
Te pasxogu. OT pesynraruTte, OTpaseHn B
Tabnuuarta ce Bmxaa, Ye He ce Habnto-
[aBa 3aKOHOMEPHOCT MexAy CTeneHTa Ha
noBuLIaBaHe Ha fo3ara Top W BIOXeHUTe
MaTepuanHu pasxogu. MNpu gga nbTU No-
Bucokarta TopoBa Hopma NgP3,K,4 Npoyu-
BaHaTa BefiMinMHa ce u3passsa ¢ 465,5
ne/da wnu cbe 163,0 ne/da noseve cnps-
MO KOHTposiata T, Pasnukara wmexay
gsarta BapuaHTta T, 1 T; No OTHOLIEHWEe
Ha mMaTepvanHuTe pasxoau 3a MuHepas-
Hu TopoBe e 58,5 ne/da.

3a ycnosuaTa Ha ecTecTBeHa 3ana-
CEHOCT Ha noysarta OT fouepHarta e no-
ny4yeH uncT goxon 440,9 ne/da (Tabnuuya
3). TopeHeTo Ha nwouepHata ¢ NyP1gKio
yBenmyaBa CTOMHOCTTA Ha CbLUMA nokasa-
Ten cbe 113,3 ne/da. OT ynoTpebata Ha
OBa NbTM MO-BMCOKA TOpOBa Hopma
NgP3:Ko4 Mpy peanuianpaHaTta npoaykuns
OT foLepHaTa e noslydyeH YMCT Aoxon oT
574,2 nB/da. B cpaBHeHWe c BapuaHTa
6e3 TopeHe TOli e B noBeye cbc 133,3

The data in the table shows that the
produced alfalfa production amounts to
743.4 Iv/da for the variant without the use
of mineral fertilizer. The use of mineral
fertilizers increases alfalfa revenues by
217.8 Iv/da and 1039.7 Iv/da respectively
for variants T, and T,. When the alfalfa is
cultivated under natural conditions T, for
its dry mass has invested 302.5 Iv/da
material costs.

The use of T, mineral fertilizer increases
the value of the studied indicator whose
value is 407.0 Iv/da. Compared to the
non-fertilizer option this fertilizer rate
increases the material costs by 104.5
Iv/da. The results reported in the table
show no regularity between the rate in
crease of the manure dose and the input
material costs.

At twice the fertilizer NgP3,K,, the studied
quantity is expressed by 465.5 Iv/da or by
163.0 lv/da more than the control T.

The difference between the two options T,
and T; in regard of material costs for
mineral fertilizers is 58.5 Iv/da.

For the conditions of natural soil
supply from alfalfa a net income of 440.9
Iv/da (Table 3) has been obtained. The
fertilization of alfalfa with NsP15Ki2
increases the value of the same indicator
by 113.3 Iv/da. The use a twice higher
fertilizer NgP32Ky4 in the realized output
alfalfa produced a net income of 574.2
Iv/da. Compared to the option without
fertilization it is higher by 133.3 Iv/da.
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ne/da. Mony4yeHunAT umct poxopm (YA) ot
nouepHata npu ynotpeba Ha ABoiiHaTa
po3a Top NgP3,K,, € ¢ 20,0 ne/da noseue,
B CpaBHeEHMEe C efuHMYHaTa HopMma Ha
TopeHe N4PsKio, KOETO € B pesynrtar ot
NMosly4eHOTO MO-TOSIAMO KOMIMYECTBO Cyxa
6uomaca. OT faHHUTe B cblUaTta Tabnuua
Ce ycTaHOBSBa, Ye Npu ecTecTBeHU ycro-
BWS Ha OTrNexjaHe Ha nwouepHara Hop-
MaTa Ha peHTabuHocT e 45,7%. YnoTpe-
6aTa Ha MuHepaneH Top B Ao3a N4PieKi,
HamasiiBa HopMara Ha peHTabuHOCT C -
9,5%, KoeTo e B pe3ynTaT Ha MNo-BUCOKMTE
pa3xoAn wm3pasxofBaHM 3a nosiyyeHara
npoaykuus. MNpu yasossaHe Ha TopoBaTa
HOpMa OT N4P1sK12 Ha NgP3Ks, ce yBe-
iMyaBa 1 NPOLEHTBT, C KOWTO Hamanssa
npoy4yBaHns nokasaren. Herosara yucne-
Ha CTOWMHOCT e 22,4%.

The net income obtained from alfalfa
when using the double dose of NgP3,K,, is
20.0 Iv/da more compared to the single
fertilization rate N4P16Kio, which is the
result of the higher amount of dry
biomass. From the data in the same table
it is found that under natural conditions of
alfalfa cultivation the rate of profitability is
45.7%.

The use of mineral fertilizer in the
N4PcKi», dose reduces the rate of
profitability by 9.5% which is the result of
higher costs spent on the production.
Doubling of the fertilizer rate from
N4P1cK12 to NgP3:Kss increases and the
percentage by which the studied indicator
decrease. Its numerical value is 22.4%.

Tabnumua 3. IKoHOMMYEeCKM nokasaTes v Npu nruepHa

Table 3. Economic indicators for alfalfa

Hopwma Ha O6wa NpoAyKTUBHOCT
BapuaHTy L-|I/IC'I_' [oxopn, | peHTabunHocT Ce6eCTO|7|_HOCT Ha 1 BNOXeH nes
. Net income Norm of Cost price Total productivity
Variants s
profitability per 1 lev
ne/da + % + nelt + B +
NoPoKo— Ty [440.9 0 145.7 0 94.9 0 25 0
N,P1gKio — T; |554.2|+113.3| 136.2 -9.5 98.8 +3.9 2.4 -0.1
NgP3,Kou— T, |574.2|+133.3| 123.3 -22.4 104.4 +9.5 2.2 -0.3
CebecToiHOCTTAa Ha nofydeHarta The cost of production of alfalfa is

NPoOAYyKUMA OT /ouepHaTa ce u3passsBa
CbC CTOliHOCTTa OT 94,9 nB/t 3a BapnaHTa
6e3 ynoTpeba Ha MuHepasneH Top To.
Ynotpebata Ha TopoBaTta HopMa N4P 1K1
nosuwasa ¢ 3,9 ne/t cblWMs nokasarten.
Mpn yaoBoeHata fgo3sa 1op NgP3Kyy nony-
yeHaTa cebecTONHOCT Ha npogykunsTa ot
nouepHata ce u3passiBa C BenuyMHaTa
104,4 neft. Ta e ¢ 9,5 nB/t n 5,6 nBft
noeseye, CbOTBETHO 3a BapuaHtu To 1 T;.

OT [gaHHUTE, npeacrtaBeHM Ha
Ta6bnmya 3 ce BwxAa, 4e nosyvyeHata
obwa npoaykumsa oOT fwuepHata Ha 1
BNIOXEH neB e 2,5 B 3a BapuaHTa 6e3
TopeHe NoPoKy. Cohlums pesyntar e nosny-
YeH M NpPU U3MNON3BaHe Ha MUHepaneH
TOp, KaTo pasnukuTe ¢ KoHTponata T, ca
MUHUManHn — 0,1 n — 0,3 nB, CbOTBETHO
3a TopeHe ¢ N4P16K1o 1 NgP3Koy,.

expressed by the value of 94.9 Iv/t for the
variant without the use of mineral fertilizer
To. The use of the fertilizer N4P15Ki2
increases by 3.9 Iv/t the same indicator.
With the double dose of fertilizer NgP3,Ko,
the resulting cost is obtained production of
alfalfa is expressed by the value 104.4
Iv/t. 1t is 9.5 Iv/t more respectively for T,
and T, variants.

From the date presented in Table 3
it can by seen that the total alfalfa
production of 1 lev invested is 2.5 leva for
the variant without fertilizing NoPoKo. The
same result was obtained with the use of
mineral fertilizer the differences with the
T, control are minimal 0.1 and 0.3 leva,
respectively for fertilization with N4P1¢K1,
and NgP3,Ko,.
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n3BOAU

1. MNpwu oTrnexpaHe Ha ouepHara
B ecTecTBeHM ycnosusa NoPoK, 060 3a
nepuoga Ha npoyysaHe 2014 — 2016 r. e
nonyyeHa 9254,0 kg/da csexa maca. N3-
nonssaHata no3a top N4PigKi yBennua-
Ba fobuBa Ha npoy4yBaHus nokasartesn u
Heroparta u4ucrieHa CTOWHOCT e 11959,2
kg/da. OT TopeHeTO Ha nuepHaTa C
NgP3,K34 MONYy4EeHOTO KOSIMYECTBO CBexXa
mMaca e 13013,1 kg/da.

2. [JobmBbT Ha cyxa Maca ce
yBe/nMyaBa B pe3y/ntar Ha TOpPeHeTo C
29,3% 3a N4P16K12 1 ¢ 39,9% 3a NgP3,Ko,.
KonuuectBoTo cyxa Maca CbCTaB/sBa
34,4% cnpamo TOBa OT MoJlyyeHaTa
cBexa Maca.

3. OT koHTponHuA BapuaHT NoPoKg
o6Wo 3a TpuTe roAMHM Ha onuTa ca
nonydeHn 2453,5 6p/da KpbMHU eguHALN
3a wmngako (KEM); 3172,0 6p/da 3a
N4sP1sK12 n 3431,6 6p/da 3a NgP3:Ks,.
KonuuectBoto KEM e 26,5% oT gobusa
Ha cBexXa maca.

4. CbAbpXaHWeTo Ha KpbMHUTE
eanHnum 3a pactex (KEP) e 2262,4 6p/da
3a KoHTponata NoPoKy, 2924,8 6p/da 3a
TopeHe ¢ N4P;gK;, n 3164,2 6p/da 3a
po3ata NgP3Ky4. [POLEHTHOTO ChAbpXa-
Hue Ha KEP kbMm cBexaTa maca e 24,4%.

5. TOpeHeTO ¢ N4P1sK12 1 NgP3:Kos
yBenunyaBa ob6buwata npoaykuma ¢ 217,8
ne/da n 296,3 ne/da, a matepuanHuTe
pasxoan cbc 104,5 ne/da n 163,0 ne/da.
Unctmnart goxof ce yBennyasa cbC 113,3
ne/da n 133,3 ne/da, a cebecToitHOCTTa C
39 neft m 95 nB/t. Hopmara Ha
peHTabunHocTt e no-Hucka ¢ 9,5% un
22,4%, a o6bwarta npoaykums Ha 1
BnoxeH nes ¢ 0,1 n8 1 0,3 /1B CLOTBETHO
3a nbpsBara v BTopara fo3a Top.

BJTIATOAAPHOCTWU

HacTosAwoTo u3cnegsaHe ce noga-
Kpens oT ,HaunoHasiHa Hay4yHa nporpama
»34PaBOC/IOBHN XpaHu 3a CuHa 61omnko-
HOMMKA W KayecTBO Ha XuBoT* Ha MOH,
ofobpeHa ¢ PMC Ne 577/17.08.2018 .

CONCLUSIONS

1. For the cultivation of alfalfa in
natural conditions NoPK, for the period of
survey 2014-2016, received 9254.0 kg/da
of fresh mass. The dose of fertilizer used
N4P16K1, increases the yield of the survey
indicator and its mineral value is 11959.2
kg/da. From the fertilization of alfalfa with
NgP3:Kos the resulting fresh mass is
13013.1 kg/da.

2. The dry mass yield increased
as a result of fertilization by 29.3% for
N4P16K12, and by 39.9% for NgP32Ky4. The
dry mass is 34.4% relative to the fresh
mass obtained.

3. From control variant NgPyKg
2453.5 n/da of milk unit (UFM) were
obtained for the three years of the
experience; 3172.0 n/da for N4P6K1» and
3431.6 n/da for NgP3,Ks,. The amount of
(UFM) is 26.5% of the fresh mass yield.

4. The content of the growth units
(UFG) is 2262.4 n/da for the NoPoKg
control; 2924.8 n/da for N4PcKi» and
3164.2 n/da for the NgP3,K,, dose. The
percentage of (UFG) to the fresh mass is
24.4%.

5. The fertilization with N4P1sK12
and NgP3K,, increases the total
production with 217.8 Iv/da and 296.3
lv/da and the material expenses with
104.5 Iv/da and 163.0 Iv/da. Net income is
increasing with 113.3 Iv/da and 133.3
Iv/da and the cost price of 3.9 Iv/t and 9.5
Iv/t. The rate of profitability is lower by
9.5% and 22.4% and the total output of 1
lev invested by 0.1 Iv and 0.3 Iv for the
first and the second dose of fertilizer
respectively.
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PE3OME

LLnpokoTo HaBnusaHe Ha 6wono-
TMYHO NPOU3BOACTBO B arpapHusi cexktop
npes nocnegHvuTe rognHu Hanara Heo6xo-
OMMOCTTa OT OLleHKa Ha Bb3MOXHOCTTA 3a
OTInexjgaHe Ha pasNyHu KynTypu npwu
Te3un YCNoBuA, Ha TAXHaTa NPOLYKTUBHOCT
W KayecTBO Ha npoaykumaTa. HactoAwoTo
npoy4yBaHe e OCbLLECTBEHO MNpe3 nepuo-
ha 2012-2014 r. B NOK (MneseH) n uma
3a Uen oueHka Ha MpoAyKTUBHOCTTA W
KauyecTBOTO Ha dypaxa Ha nposieTeH
uii B yCrioBMUst Ha BMOMOTMYHO OTrNexaa-
He. BronornyHOTO NPOM3BOACTBO BK/IHOUBA
4 BapwaHTa: OTrnexgaHe npy ecTecTBEHO
nouBeHo nnogopoave 6e3 M3MNon3BaHe Ha
NPOAYKTM W CcaMOCTOATENTHO/KOMOBUHNPAHO
NPUMOXEHNE Ha OpraHWyHU NPOAYKTU
(nucTeH Top brodha, pacTexeH perynarop
Monueep3ym, OGMOUHCceKTUUMA Humasan
T/C). Kato cpaBHUTENHA XapakTepucTmka
€ 13MN0M3BaH BapuaHT C KOHBEHLUOHAIHO
Npon3BOACTBO, KOMTO BK/IYBA TpeTupa-
He CbC CUHTETUYHU NPOAYKTU (IMCTEH TOp
MacTtepbneHg, pactexeH perynatop ®nop-
anvekc 420 n uvHcekTuumg Hypene ).
MponeTHuAT dmini e npeacTtaBeH OT ABa
copta: O6paz3sel, 666 n Temno. PesynTa-
TUTE nokassaT, ye MPOAYKTMBHOCTTa Ha

SUMMARY

The widespread entering of organic
production in the agrarian sector in recent
years requires an assessment of the
possibility of growing different crops under
these conditions, of their productivity and
production quality.

The present study was conducted during
the period 2012-2014 at the IFC (Pleven)
and aimed to evaluate the productivity
and forage quality of common vetch in
organic  production conditions. The
organic production included four variants:
growing under natural soil fertility without
use of bioproducts and alone/combined
use of organic products (foliar fertilizer
Biofa, growth regulator Polyversum,
bioinsecticide NeemAzal T/S).

As a comparative characteristic, a
conventional production variant was used
which included treatment with synthetic
products (leaf fertilizer Masterblend,
growth regulator Flordimex 420 and
insecticide Nurelle D). Common vetch
was presented by two varieties: Obrazets
666 and Tempo. The results showed that
the vetch biomass productivity of common
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6uomaca hvsi B yc/i0BUS Ha GMOMOMMYHO
Npou3BOACTBO € CcpefHo cbCc 7.6 Ao
35.7% no-HUCKa B CPaBHEHWEe C KOHBEH-
LUMOHAasTHO oTriexaaHe. Pasnvkara B npo-
OYKTUBHOCTTa MeX4y BapuaHTuTe ¢ TPOWi-
HO KOMOGWHMpaHe Ha 6uonpoayktn (buoda,
Monueep3ym 1 Humasan) M CUHTETUYHM
npoayktn (MacTtepbneng, ®nopammekc
420 v Hypene []) e He3HaunTenHa u cta-
TUCTUYECKN HepokaszaHa. OT3MBYMBOCTTA
Ha [ABata copTa KbM MPUIOXKeHUTe
6uonpoaykTM € wu3paseHa B No-ronsMa
cteneH npu O6pasel, 666. o oTHOLWEHNE
KayecTBOTO Ha (hypaa npu OpraHnyHo
oTrnexgaHe Ha nposeTHua gnid (B cpas-
HEHME C KOHBEHLMOHA/IHO NPOV3BOACTBO)
ce ycTaHoBABa 06Wa TEHAEHUMS Ha
MOHWKEHNE B CbAbPKAHNETO Ha MUHEpa-
JIEH a30T U Ha BMIAKHWUHHU KOMMOHEHTM Ha
KNeTbYyHUTE CTEHW, NOBULUEHUE B eHep-
rMnHaTa XpaHuTesiHa CTOMHOCT M Aunca
Ha pas/simuua B in vitro cmnnaemoctTta. C
Hai-6naronpusATeH CbCTaB Ha (hypaxa ce
oT/iMyaBa 6uomacaTa, popmupaHa cnep
KOMOMHUPAHO BHACAHE Ha nNpoAayKTuTe
Bruodha, Monusepsym u Humaszan T/C,
KakTO U Npu caMOCTOSATE/THO TPpETUpPaHe C
Humazan T/C.

KntouoBun gaymu: dnia, 6GU0N0rn4yHo

Nnpou3BOACTBO, Ka4yecTBO Ha dhypaxa,
XpaHuTesiHa CTOMHOCT
YBO/,

MponetHuAT chuin (Vicia sativa L.) e
efHa OT Hali-LuMpoKopasnpoCcTpaHeHuTe
efHoroguwHM 6060BK KynTypu B Cpeau-
3eMHOMOPCKUS paioH, 3anagHa u M3Ttou-
Ha Asuns (Dhima et al., 2007; Yolcu et al.,
2010), n B HAKOM paiioHM Ha Adppuka
(Tarekegn, 2014). Mopaan Bucokata cwu
XpaHuTesiHa CTOMHOCT TOW ce m3nonsea
KaTo 3bpHEH hypax, CEHO M cuiax, Mo-
Ka3Balikm BMCOKa aneTUTHOCT MU CMuae-
MOCT BBbB BCUYKM (pasM Ha pasBuTUE.
Mogxoasly e 3a m3nacBaHe B CBEXO CbC-
TosiHMe n 3a 3eneHo TtopeHe (Acikgoz,
1988; Kostov and Pavlov, 2000). NponeT-
HUAT dmii GnaronpusATCcTBa pPasBUTUETO
Ha KynTypute B CeuTb006pbLLEHNETO
KakTo Mo OTHOLlEeHME Ha f06UB, Taka 1 Ha

vetch in organic production was on
average 7.6 to 35.7% lower compared to
conventional growing.

The difference in productivity between the
variants with the triple combination of
bioproducts (Biofa, Polyversum and
NeemAzal T/S) and synthetic products
(Masterblend, Flordimex 420 and Nurelle
D) was negligible and statistically
insignificant. The responsiveness of the
two varieties to the applied bioproducts
was more pronounced in Obrazets 666.
Regarding the forage quality in vetch
organic growing (compared to
conventional production) was established
a general trend of decrease in content of
mineral nitrogen and fiber cell wall
components, an increase in energy
feeding value and a lack of differences in
in vitro digestibility. With the most
favorable composition of forage was
distinguished the biomass formed after
combined application of the products
Biofa, Polyversum and NeemAzal T/S, as

well as under alone treatment with
NeemAzal T/S.
Key words: vetch, organic

production, forage quality, feeding value

INTRODUCTION

Common vetch (Vicia sativa L.) is
one of the most widespread annual
leguminous crops in the Mediterranean
area, West and East Asia (Dhima et al.,
2007; Yolcu et al., 2010) and in some
regions of Africa (Tarekegn, 2014).

Due to its high nutritional value, it is used
as grain forage, hay and silage, showing
high palatability and digestibility in all
growth stages. It is suitable for grazing
and green manure (Acikgoz, 1988; Kostov
and Pavlov, 2000).

Common vetch favors the crop
development in crop rotations both
regarding yields and quality due to its

125



KauyecTBO, nopagu asoTdmkcupaliara cu
cnocobHocTt (Rinnofner et al.,, 2008).
Vasilakoglou et al. (2008) npenopbuBat
LUMPOKOTO MYy W3MNos3BaHe B poTauusata
Ha KynTypuTe 3a KOHTPO/1 Ha Nnesenvre u
6onectute.

Bo6osuTe, B T.4. huAT, ca fobpe
Nno3HaTN KaTO KOMMOHEHTW Ha cUCTEMU C
HUCKU MPOV3BOACTBEHU B/IOXEHMS
(Atemkeng et al., 2011; Vlachostergios et
al.,, 2011). BuabT V. sativa ce oTnmMyaBa
peavua  kKayectsa (TOMIEPAHTHOCT KbM
NOYBEHO-KNMMATUYHW YC/I0BUSA, afanTuB-
HOCT, CpaBHUTE/IHO BUCOKA MNPOAYKTUB-
HOCT, MKOHOMMYECKA U eHepruitHa edek-
TUBHOCT npu otrnexagaHe) (Angelova and
Guteva, 2007; Firnncioglu et al., 2009;
Nikolova et al., 2010; Georgieva et al.,
2016), kouTO ro onpefensaT kKaTo 0cobeHo
nogxopgsu, 3a 6MOMOrMYHO NPOU3BOA-
CTBO. [poyyBaHETO Ha Bb3MOXHOCTTa 3a
O6MOMOTMYHO  OTI/IeX4aHe Ha OCHOBHU
3bpHEHM N 6OBOBU KyNTypu € akTyasiHO
npe3 nocnegHute roavHn B Bbarapus,
KaTo u3cnefjBaHusTa ca HacouyeHu npe-
OMMHO KbM NoBULLABaHe Ha A06uBMTE U
nogobpsesaHe Ha kadvectBoto (Nenova
and Ivanova, 2010; Stoyanova et al.,
2014; Stoyanova et al., 2015; Georgieva
et al., 2015; Uhr and Ivanov, 2015).

Llenta Ha HacTOALOTO NpoyyBaHe
€ OLleHKa Ha MNpoAyKTUBHOCTTA U Kauec-
TBOTO Ha (pypaka Ha nponeteH cuii B
yC/10BKSA Ha 61ONOMMYHO NPOU3BOACTBO.

MATEPWNAN N METO4WA

MONCKMAT OMUT € OCBHLUECTBEH B
NDK (MneseH), npe3 nepunoga 2012-2014
r. O6ekTn Ha npoyysBaHe ca fABa copTta
(O6paszel, 666 n Temno) nposeTeH i
(Vicia sativa L.), pernctpupanum B Odwu-
umanHara coprtosa nucrta Ha PB. M3non-
3BaH e MeTof Ha AbArvTe napuenu, B 4-
KpaTHa MOBTOPHOCT Ha BapwaHTuTe, npu
pasmep Ha napuenute oT 10 m® n ectec-
TBEHA 3anaceHoCT Ha rnoysara ¢ OCHOBHU
XpaHutenHn enemeHtn. Ceutbata e
M3BbpLUEHA B Kpas Ha Mecel, MapT, CbC
centbeHa Hopma oOT 220 cemeHa m (n
npu 3a gsarta copTa).

nitrogen-fixing ability (Rinnofner et al.,

2008). Vasilakoglou et al. (2008)
recommend its wide use in the crop
rotation for control of weeds and
diseases.

Legumes, including vetch, are well
known as components of systems with
low production inputs (Atemkeng et al.,
2011; Vlachostergios et al., 2011). V.
sativa species is distinguished by many
characteristics (tolerance to soil-climatic
conditions, adaptability, comparatively
high productivity, economic and energy
efficiency under cultivation) (Angelova
and Guteva, 2007; Firincioglu et al., 2009;
Nikolova et al., 2010; Georgieva et al.,
2016), which determine it as especially
suitable for organic production.

The study of the possibility of organic
growing of main cereal and leguminous
crops is current during the recent years in
Bulgaria, as the researches are mostly
focused on increasing yields and
improving quality (Nenova and lvanova,
2010; Stoyanova et al., 2014; Stoyanova
et al.,, 2015; Georgieva et al., 2015; Uhr
and Ivanov, 2015).

The purpose of this study was to
evaluate the productivity and forage
quality of common vetch in organic
production conditions.

MATERIAL AND METHODS

The field trial was carried out at the
Institute of Forage Crops (Pleven,
Bulgaria) during the period 2012-2014.
The subjects of the study were two
varieties (Obrazets 666 and Tempo) of
common vetch (Vicia sativa L.), registered
in the Bulgarian official catalogue of
varieties. It was used the long plot
method, in a 4-fold replication of the
variants, with a plot size of 10 m* and
natural soil stock with main nutritive
elements. Sowing was conducted at the
end of March with a sowing rate of 220
seeds per m? (for both varieties).
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MoNcKnAT ekcnepMMeHT e pasnosio-
XEH Ha nnow, cnepj 2-roguwlieH nepuoj Ha
KOHBepcusl, CbOo6pasHO Wu3UCKBaHMATa Ha
610N0rMYHOTO NpomseoAcTBO (Commission
Regulation No 889, 2008). BuonornyHoto
npoussoacTeo (bI1) BkAUBa cnegHUTe Ba-
puaHTn: B 1 — oTrnexpaHe npu ectecTBeHo
niogopoave Ha nouysata 6e3 K3Mnos3BaHe
Ha 6uonpoayktn; B 2 — oTrnexpgaHe npu
U3non3BaHe Ha JIMCTEH TOP W pacTexeH
perynatop Ha opraHumyHa ocHoBa (buoda
/500 ml ha'/ + Monueep3sym /100 g ha*/); B
3 — oTrnexpgaHe c u3nonssaHe Ha 6uo-
nHcekTnuma (Humasan T/C - 500 ml ha'); B
4 — oTrnexpaHe C W3MNon3BaHe Ha Tpu
opraHnyHn npoaykTa (Buoda /500 ml ha™/ +
Monusep3ym /100g ha/ + Humasan T/C
/500 ml ha?/). KoHTpona Ha onuTa e
BapuaHT B 5 — KOHBEHLMOHa/IHO MPOU3BOA-
ctBO (KIT) npu n3nonssaHe Ha NPOAyKTN Ha
CMHTETUYHa OCHOBa (NMcTeH Top MacTep-
6nenp /1600 g ha/, pacTexeH perynatop
dnopgumekc 420 /500 ml ha’/ n wHcek-
tmung Hypene [, /400 ml ha/). Xapakre-
pucTMKa Ha NpoaykTUTe e npejctaBeHa B
Tabnuua 1. TpeTupaHe C GMOMNOTNYHUTE ©
CUYHTETUY-HUTE NMPOAYKTU € U3BBLPLUEHO ABY-
KpaTHO, BbB (ha3a 51-60 cbriacHo ckanarta
Ha BBCH (UPOV, 2013). HagsemHaTa maca
€ pekonTMpaHa e BbB (hasa 73-75.

The field experiment was located in
an area after a two-year conversion period,
according to the organic production
requirements (Commission Regulation No
889, 2008). The organic production (OP)
included the following variants: V 1 —
growing under natural soil fertility without
use of bioproducts; V 2 — growing under use
of organic foliar fertilizer and plant growth
regulator (Biofa /500 ml ha™'/ + Polyversum
/100 g ha/); V 3 — growing under use of
biolinsecticide (NeemAzal T/S - 500 ml ha™);
V 4 — growing under use of three organic
products (foliar fertilizer, growth regulator
and an bioinsecticide: Biofa /500 ml ha™/ +
Polyversum /100 g ha’/ + NeemAzal T/S
/500 ml ha™*/. Control of the trial was variant
V 5 — conventional production (CP) with use
of synthetic products (foliar fertilizer, plant
growth regulator and an insecticide:
Masterblend /1600 g ha™/ + Flordimex 420
/500 ml ha'/ + Nurelle D /400ml ha™/).

Characteristic  of the products was
presented in Table 1.
Treatment with organic and synthetic

products was done twice at stage 51-60
according to the BBCH scale (UPQV, 2013).
The aboveground biomass was harvested at
stage 73-75.

Tabnuua 1. XapaktepucTuka Ha BUOSTIOTMYHN U CUHTETUYHU NPOAYKTU
Table 1. Characteristics of organic and synthetic products

Mpoayktn L . Hpmnp)KQHme
Products AxTnBHM BewlecTsa / Active ingredients Application
(rates per ha)
opraHuyHo npoussogacTeo/biological production
OpraHuyHu BellecTBa (9%), anrMHnnoBa kucenuHa (4%), HatypasHu pacTUTeNHn
Buodha XOPMOHM, 061, a30T (0.20%), 061 drocchop (P20s) - 8%, pastBopuM kanuii (K20) - 14%; 500 ml
Biofa Organic matter (9%), alginic acid (4%), natural plant hormone, total nitrogen (0.20%), total
phosphorus (P,0s) - 8%, soluble potassium (K;0) - 14%;
Cnopw Ha rbbara Pythium oligandrum (wam M1), 1 x 106 oospores/g of product,
Monueepsym 610oNpoAYKT C ABOVHO AelicTBME: Ha (DYHTMLMA 1 PacTeXeH perynartop 100
Polyversum  [Pythium oligandrum (strain M1), 1 x 106 oospores/g of product, natural product with double 9
effect: a growth regulator and fungicide
Humaszan T/C 1% azagmpaxTuH A + 0.5% asagmpaxtuHd B,W,G,D + 2.5 HuMm cy6cTaHums 500 ml
NeemAzal T/S 1% azadirachtin A + 0.5% azadirachtin B,W,G,D + 2.5 neem substance
KOHBEHLIMOHaIHO npon3soacTBo/conventional production
PRopaekc 220 420 g/l eTechon, 420 g/l ethephon: 500 ml
KoMGuHMpaH nucteH Top, 20% asoT (6.22% nitrate + 3.88% ammonia + 9.90% urea), 20%
pasteopum choccpop (P20s), 20% pasteopum kanuii (K.0) n mukpoenemeHTtu (B, Cu, Fe,
MacTtepbneHg, Mn, Mo, Zn, Mg; 1600
Masterblend combined leaf fertilizer, 20% nitrogen (6.22% nitrate + 3.88% ammonia + 9.90% urea), 9
20% soluble phosphorus (P20s), 20% soluble potassium (K2O) and minor elements (B, Cu,
Fe, Mn, Mo, Zn, Mg;
Hypene [ 50 g/l a.i. yunepmeTpuH + 500¢/I a.i. xnopnupudoceTnn 200 ml
Nurelle D 50 g/l a.i. cypermethrin + 5009/l a.i. chlorpyrifos-ethy + 420 g/l ethephon
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OCHOBHUAT BUOXUMUYEH CHCTAB Ha
6uomacara Ha hua e onpepesieH Karo
ChAbPXaHWe Ha MuHepaneH asoT (g kg™
DM) (no metoga Ha Kjeldal), HeyTpanHo
JeTepreHTHn BnakHuHu (HAB), KMCenuHHo-
JeTepreHTHu BnakHuHu (KAB) n kncennHHo-
petepreHTeH nurHuH (KAJ1) B npoueHT oT
CyXOTO BELeCTBO 4pe3 cucTtemMaTuyHuA
JeTepreHTeH aHanu3 Ha Goering & Van
Soest (1970) (AOAC, 2010). EH3umHaTa
in vitro cMW1aeMoCT Ha CyXOTO BeLLecTBO
(CmCB, %) (IVDMD, %) e onpegeneHa no
[OBYCTEMNeHHUs nencuH-uenynaseH MeTtop,
Ha Aufrere (Todorov et al., 2010). EHep-
rmiiHata xpaHuTesiHa CTOMHOCT Ha dhypa-
Xa e onpegenieHa cbriacHo PpeHckarta
(UFL-UFRV), Bbnrapckata (FUM-FUG,) n
XonaHackata (VEM-VEVI) cuctemn. B
Jonb/IHEHWE, Ha OCHOBAaTa Ha ypaBHeHUSA
N eKcrepumeHTasTHuTe faHHU 3a CypoB
NpPoTeuH, cyposu BnakHnHnm n CmCB, ca
n3umcneHn obuwa eHeprmsa (GE) n obmen-
Ha eHeprusa (ME) (AOAC, 2010). MpoTeun-
HOBaTa XxpaHuTesiHa CTOMHOCT € oueHeHa
no ®peHckata cuctema (INRA, 1988)
ypes cnefgHuTe napameTtpu: TDP/PBD
(06w, cmunnaem npoteuH), PDIN (npoTeuH
CMWaeM B THHKUTE YyepBa B 3aBNCUMOCT
oT asota) u PDIE (npotenH cmuniaem B
TbHKUTE yepBa B  3aBUCUMMOCT  OT
eHeprusiTa) (g kg™ dry matter).

PE3YJITATU N OBCBXXOAHE

BapupaHeTo B NpOAyKTMBHOCTTA
npu egHoroguLIHUTE ypadkHU 6060BK ce
onpefens oT peavua akTopu B T.4MCN0
na040poAMe Ha noysarta, KanMmatuyHa
30Ha, nNpuaaraHn arpoOHOMWYHMW MPaKTUKK
(Tarekegn, 2014), npoyyBaHu BUOOBE "
coptoBe (Badrzadeh et al., 2008;
Firincioglue et al., 2010), konM4YecTBO U
pa3snpejesieHve Ha Basiexute npes Bere-
TauuMoHHuA nepuof (Abd El-Moneim and
Cocks, 1992), cocthaTHa o06e3neyeHoCT
(Turk et al., 2007) u ap. B ycnosusata Ha
HaCTOALLOTO Mpoy4YBaHe, KOMYECTBOTO U
pasnpefeneHneTo Ha Banexute npes
TPUroAMLLIHNA eKCnepuMEeHTasIeH nepuog
€ CpaBHUTE/IHO 6n1aronpuATHO 3a pacTe-

The main biochemical composition
of vetch biomass was determined as
content of mineral nitrogen (g kg'l DM) (by
Kjeldal method), neutral detergent fiber
(NDF), acid detergent fiber (ADF) and
acid detergent lignin (ADL) in percent of
dry matter by systematic detergent
analysis of Goering and Van Soest (1970)
(AOAC, 2010). Enzymatic in vitro
digestibility of dry matter (IVDMD, %) was
performed by two stage pepsin-cellulase
method of Aufrere (Todorov et al., 2010).
The energy feeding value was determined
according French system (UFL-UFV)
(INRA, 1988), Bulgarian (FUM-FUG, Feed
units for milk, Feed units for growth) and
Dutch (VEM-VEVI) systems. In addition,
gross energy (GE) and metabolizable
energy (ME) were calculated on the basis
of equations according to experimental
data of crude protein, crude fiber and
IVDMD (AOAC, 2010). The protein
feeding value was estimated by French
system (INRA, 1988) through following
parameters: TDP/PBD — Total Digestible
Protein/Protein Brute Digestible, PDIN
(Protein digestible in intestine depending
on nitrogen) and PDIE (Protein digestible
in intestine depending on energy) (g kg™
DM).

RESULTS AND DISCUSSION

Variation in the yields in annual
forage legumes is determined by a
number of factors, including soil fertility,
climatic zones, agronomic practices
applied (Tarekegn, 2014), species and
varieties studied (Badrzadeh et al., 2008;
Firincioglue et al., 2010 ), amount and
distribution of rainfall during the growing
season (Abd EI-Moneim and Cocks,
1992), phosphate availability (Turk et al.,
2007) etc.

In the conditions of the present study, the
amount and distribution of rainfall during
the three-year experimental period were
comparatively favorable for the growth

128



Xa W pas3BUTMETO Ha NPONAETHMA uiA.
CymaTa Ha BasiexuTe 3a nepuoja Ha
aKTMBHa BereTauus (anpuna-toHu) e 225
mm, Npy CpefHOAEHOHOLLHA Temneparty-
pa Ha Bb3ayxa oT 17.9 °C. CpegHo 3a
[Bara copTa, KO/IMYecTBOTO Ha cBexara
6uomaca, MoONy4yeHO Mpu KOHBEHLMOHAa-
HO oTrnexpnaHe Ha pacTteHusta (B5) e
17.14 t ha™ (Purypa 1). Mpwn oTrnexgaHe
npu ecTecTBEHO NA0AOPOAME Ha noysata
(B1) wnm cnep TpetupaHe C pas/ivyHu
6uonoruyHn npoayktn (B2, B3, B4) ce
hopmupa aobus, Koto e ¢ 35.7 n 15.2%
Nno-HUCHK B cpaBHeHue ¢ KI1. Tpsab6Ba ga
ce oTb6enexu, ue pasvMkaTa Mmexay
BapvaHTUTe C TPOWHO KOMOWHMpaHe Ha
6uonpoayktn (bnodha, [MonueBep3ym wu
Humaszan T/C) M CUHTETUYHW NPOAYKTU
(MactepbneHn, ®nopaumekc 420 wn
Hypene [) e He3HauuTesnHa (7.6%) u
CTaTUCTUYECKN HeJOKa3aHa.

and development of common vetch. The
rainfall sum for active vegetation period
(April-June) was 225 mm, at an average
daily air temperature of 17.9 ° C.

On average, for both varieties, the fresh
biomass quantity obtained from convention-
al growing (B5) was 17.14 t ha™ (Figure
1). When growing under natural soil
fertility (V1) or after treatment with
different organic products (V2, V3, V4), a
yield was formed, which was 35.7 and
15.2% lower compared to CP. It should be
noted that the difference between the
variants  with triple combination of
bioproducts  (Biofa, Polyversum and
NeemAzal T/S) and synthetic products
(Masterblend, Flordimex 420 and Nurelle
D) was negligible (7.6%) and statistically
insignificant.

V5 s S e s T e T A U N SR e AN Y C
D VA I LA L O A LS C
g V3 s O S R S, T ST b
Z V2 e s e e S e N e TR )
V1 s e s s A W W 3
VB e R T T T L R A ST T e (e
B VA | o et AT e T R R T TR O
E) E o T ARG T T ST T s DG
V2 el N T R e e D
V1 s B s s S T LSS B ST 2
§ VB (i R R i LR A T IR U ©
DO VA s Er s T S T T e cd
% V3 s e A e O N R e
S V2 e e e s e L PR W e b
© V1 T AT OO R 3
| | | | | ‘ ‘ ‘ ‘ |
0,00 2,00 4,00 6,00 8,00 10,00 12,00 14,00 16,00 18,00 20,00

tha

Organic production: V 1 - natural soil fertility without use of products; V 2 - Biofa + Polyversum;

V 3 - NeemAzal T/S; V 4 - Biofa + Polyversum + NeemAzal T/S; Conventional

V 5 - Masterblend + Flordimex 420 + Nurelle D

production:

dur. 1. MpoayKTMBHOCT Ha NposieTeH Ui B YCNOBMSA Ha OWOJSIOTUMYHO U
KOHBEHLMOHa/THO Npoun3BoAcTBO (t ha™! green mass)
Fig. 1. Productivity of common vetch in conditions of organic and conventional

production (t ha™ green mass)
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OT3uBUMBOCTTa Ha pfBarta copTta
KbM MPUNOXKEHUTE BUONOTMYHW NPOLYKTU
€ n3paseHa B No-roasiMa cTeneH npu copt
O6pasel, 666. B cpaBHeHWEe C OTIEX-
[aHeTo Mnpu ecTecTBeHO nnogopoave
(B1), noBuweHneTo B 6Momacara, oop-
MupaHa npu BapnaHtn B2, B3 n B4 Bapu-
pa ot 27.0 no 49.9 % npu O6pasey, 666, n
ot 23.1 no 37.9% npu Temno. MNono6Ha
3aBMCMMOCT ce Habkgasa 1M No OTHOLUe-
HME U3MON3BAHETO HA CUHTETUYHUTE MpPO-
ayktn (B5), KaTto ycTaHOBEHWUTE pasfnku
ca or 67.1 (3a O6pasel 666) n 44.8%
(Temno). [aHHWTe nokasBaT, 4e B YCNo-
BuATa Ha Bl gBaTta copTta geMoHcTpupar
Hai-BMCOKa NPOAYKTUBHOCT MPU KOMOUHK-
paHO M3Moa3BaHe Ha OpraHuyHusa Top
Buodca c npogyktute TllonuBep3ym u
Humaszan T/C. 3a pa3nuuHa peakums Ha
coptoBe rpax (Mynnygesa, Vckbp, Cku-
Hafo, BSATOBO) KbM 4eTupu BapuaHTa Ha
610/I0TMYHO NPOW3BOACTBO, BK/IHOYBALLO
TpeTVpaHe C OpraHW4yeH JIUCTEH TOp U
6uoHcekTMumMan, cbobuasat Kalapchieva
et al. (2010). ABTopuTe ycTaHOBsiBaT, 4e
copT BATOBO nposiBABa No-rofsiMa OT3uB-
YMBOCT KbM MPUNIOXKEHUTE BapuaHTu Ha
61MoNpon3BOACTBO, NOBULLABANKA [06UBA
cn ¢ 21.9 po 29.9% B cpaBHEHWE C KOH-
TponeH (HeTpeTnpaH) BapunaHT. 3a pasnu-
Ka oT Hero, copT lynnygeBa pearvpa B
MHOFO MO-MaJsika CTEMeH, C pas3/iMki B
jo6busa ot 7.8 oo 15.3%. Peanua unscne-
JoBaTtesin NocoYBart KKYOBOTO 3HAYEHNE
Ha n3bopa Ha COPTOBE, MOAXOAAWM 3a
ycnosus Ha bl (Olle et al., 2016; Zarina
et al.,, 2017; Georgieva, 2018). CpaBHu-
TE/IHO MasIko ca ob6adye npoyyYBaHuATa,
KOMTO cpaBHsiBAT OMOMOIMYHNTE MNPOSBMI
Ha reHoTMnu npu 6GMONOTMYHO, KOHBEH-
UMOHA/STHO WMIN C HWUCKM MPOU30ACTBEHU
B/OXeHUs 3emMegenve. OcCblyecTBsSIBaHETO
Ha NOJOGHN EeKCMepPUMEHTM € CnoxHa
3ajaya T.kaTo U3NCKBa NbJiHaA ,cumeTpusa”
B NpunaraHnTe npakTuku (coptoBe, obpa-
60TkKM Ha nouysara, Aatu W HOPMU Ha
centba n T.H.) (Temple et al., 1994).

AHanM3bT Ha BapuaHca Moka3sa
onpefernswo 3Ha4yeHne Ha roguHarta KaTto
aktop (A), BNUSeL, BbPXY NPOAYKTUB-

The responsiveness of the two
varieties to the applied biological products
was more pronounced in Obrazets 666
variety. Compared to the natural sail
fertility growing (V1), the biomass
increase in variants V2, V3, and V4
ranged from 27.0 to 49.9% in Obrazets
666, and from 23.1 to 37.9% in Tempo. A
similar dependence was also observed
regarding the use of synthetic products
(B5), as the established differences were
67.1 (for Obrazets 666) and 44.8%
(Tempo). The data showed that under
conditions of OP, the two varieties
demonstrated the highest productivity at
the combined use of the organic fertilizer
Biofa with the products Polyversum and
NeemAzal T/C. Kalapchieva et al. (2010)
also reported for a different reaction of
pea cultivars (Pulpudeva, Iskar, Skinado,
Vyatovo) to four variants of organic
production including treatment with
organic foliar fertilizer and bioinsecticides.

The authors found that Vyatovo variety
exhibited a greater responsiveness to the
applied variants of OP, increasing its yield
by 21.9 to 29.9% compared to the control
(untreated) variant. In contrast, Pulpudeva
variety reacted to a much lesser extent,
with yield variations of 7.8 to 15.3%.

Many researchers pointed out the key
importance of the choice of cultivars
suitable for OP conditions (Olle et al.,
2016, Zarina et al., 2017, Georgieva,
2018). However, there are comparatively
few studies that compare the biological
manifestations of genotypes under
biological, conventional or low-input
production farming. The implementation of
such experiments is a complicated task,
as it requires complete "symmetry" in
applied practices (varieties, Soil
treatments, sowing dates and rates, etc.)
(Temple et al., 1994).

The analysis of variance showed a
determinant meaning of the year as a
factor (A), influencing the green mass
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HOCTTa Ha 3efleHa Maca Ha nposeTHUs
guin — 52.6% OT 06LOTO BapupaHe
(Tabnuuya 2). BansHmeTo Ha chaktop C
(BapuaHTV Ha NPOU3BOACTBO) € 3HaUnTenN-
HO Mo-cflabo nposiBeHO (27.0%), HO AoKa-
3aHO, 3a pasnunka OT BANSHUETO Ha (hak-
Top B (copToBe), uneto geiictene e cna-
60 (0.2%) n HepokasaHo. CbL0 Taka cna-
60 M HepokasaHO e B3aMMOAENCTBMETO
Ha roguHata ¥ copTa C BapuaHTUTE Ha
nponssoAcTso ¢ (A x C, b x C), kakto ”
Ha B3aMMOJENCTBMETO Ha TpWUTE MNpPOYY-
BaHu paktopa (A x b x C). EgMHCTBEHO
[oKasaHO OT B3aumofelicTBustTa e ToBa
Ha rogmHata cbc copTa (A x B), KoeTo
O3HayaBa 4Ye NPoAyKTMBHOCTTa Ha ABaTa
copTa CW/IHO ce B/vsie OT MeTeopos1orny-
HWUTE YC0BUSA Npe3 oTAe/IHUTE TO4NHN.

yield in common vetch — 52.6% of the
total variation (Table 2). The influence of
factor C (variants of production) was
considerably less pronounced (27.0%),
but significant, unlike the influence of
factor B (varieties), whose effect was
weak (0.2%) and non-significant.

Also, the interaction of the year and the
variety with the variants of production (A x
C, B x C) was weak and insignificant, as
well as the interaction of the three studied
factors (A x B x C). An only significant
interaction was that of the year with the
variety (A x B), which means that the
productivity of the two varieties is strongly
influenced by the  meteorological
conditions during particular years.

Tabnuua 2. AHanIM3 Ha BapmaHca Nno OTHOLLEHME NPOAYKTUBHOCT Ha 3e/ieHa Maca
npwv NposieTeH i
Table 2. Analysis of variance regarding green mass productivity in common

vetch
M3TouHnK Ha BapupaHe | CTeneHu Ha cBoboga | Cyma oT kBagpatu | BnusiHue Ha chaktopa, | CpepHu kBagpatu
Source of variation Degrees of freedom Sum of squares Influence of Factor, % Mean squares
O6uo/ Total 89 755.501 -
PakTop A — MoauHu "
Factor A - Years 2 2.317 52.6 377.75
dPakTop b — CoprtoBe
Factor B - Varieties L 887.119 02 2316
dakTop C - BapnaHtu Ha
npov3BOACTBO
Factor C - Variants of 4 53.814 21.0% 96.779
production
AxB 2 21.736 3.7* 26.907
AxC 8 14.933 15 2.716
BxC 4 4.343 1.0 3.733
AxBxC 8 195.741 0.3 9.543
Ipewukal/ Error 60 1435.50 13.6 3.262
*p<0.5

MokazaTenuTte, onpeaenawm kadec-
TBOTO Ha TpeBHaTa 6Gumomaca ca BaXHM
npu oueHka Ha cypaxHute 6060BU Kyn-
Typwu (Larbi et al., 2010). Jobpe n3BecTHO
e, Yye BugoseTe oT p. Vicia ca 6oraTn Ha
NpoTeENH, MWHEPaAZIM U MMAaT MO-HUCKO
cbabpxaHne Ha ¢umbpn (Bonsi et al.,
1994). MNMoBuWwaBaHETO Ha CbAbPXAHNETO
Ha npoTenMH BbLB (ypaxkHUTE 6060BU
pacTeHust uma rosisMo 3HadyeHue oT Xpa-
HUTEsIHa, WMKOHOMMYECKa W eKoNornyHa
rnegHa Touka, Tbil KaTo Te3n KynTypu ca
edhekTBEH U3TOYHMK Ha N u ocurypsisat

Indicators, determining the quality
of herbage biomass are important in the
evaluation of forage legumes (Larbi et al.,
2010). It is well known that Vicia species
are rich in protein, minerals and have
lower fiber content (Bonsi et al., 1994).

Improvement in protein content of fodder
legumes has great importance from
nutritional, economic and ecological point
of view, as these crops are an effective
source of nitrogen and provide quality
feed with a high digestibility (Longo et al.,
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KayecTBeHa xpaHa C BMUCOKa CMUIaemocT
(Longo et al.,, 2012; Havilah, 2011). B
yCNnoBusiTa Ha W3BEAEHUS €eKCNepuMeHT
cbabpxaHneto Ha N B OGuomacaTa Ha
OpraHn4yHoO OTINEXAAaHNA NPonieTeH duii e
27.07 n 28.38 g kg™ DM, CbOTBETHO NpU
copt O6pasey, 666 u copt Temno
(Tabnuua 3).

2012, Havilah, 2011).

In the conditions of the conducted
experiment, N content in the biomass of
organically grown vetch was 27.07 and
28.38 g kg™ DM, respectively in Obrazets
666 and Tempo (Table 3).

Tabnuuya 3. KauecTBo Ha (hypaxa npu nposeTteH duin B yCnoBUSA Ha 6MONOTNYHO

M KOHBEHLUMOHa/THO Npon3BoACTBO

Table 3. Forage quality in common vetch under organic and conventional

production conditions

BapuaHTn/Variants Asot/Nitrogen | HAOB/NDF | KAB/ADF | KON/ADL | CmCB/IVDMD
g kgDM %
Obrazets 666
Vi 24.67 43.43 36.52 7.29 61.75
V2 26.99 43.25 34.58 6.66 62.25
V3 27.80 39.69 30.66 5.77 67.31
V4 28.77 37.68 31.02 5.66 66.15
V5 27.67 43.90 35.58 6.97 64.88
Min 24.67 37.68 30.66 5.66 61.75
Max 28.77 43.90 36.52 7.29 67.31
Mean 27.18 41.59 33.67 6.41 64.47
SD 2.50 2.75 2.68 0.68 2.42
Cv 5.7 6.6 8.0 10.7 3.8
Tempo
Vi 29.30 40.47 29.45 5.83 64.40
V2 24.33 41.70 35.18 7.49 59.58
V3 31.56 41.72 29.72 5.86 65.52
V4 28.31 39.52 28.90 5.50 70.26
V5 30.83 41.93 35.38 6.86 64.92
Min 24.33 39.52 28.90 5.50 59.58
Max 31.56 41.93 35.38 7.49 70.26
Mean 28.87 41.07 31.73 6.31 64.94
SD 1.94 1.96 3.26 0.83 3.80
Ccv 9.8 4.7 10.3 13.2 5.85

BuonornuHo npoussoacTBo/Organic production: V 1 — ecTecTBeHO nonofopodve Ha nouysaTa 6e3
usnonssaHe Ha npogyktu/natural soil fertility without use of products; V 2 - Biofa + Polyversum; V 3 —
NeemAzal T/S; V 4 - Biofa + Polyversum + NeemAzal T/S; KoHBeHUuMOHanHO npon3sBoacTeo/Conventional
production: V 5 - Masterblend + Flordimex 420 + Nurelle D

HAB/NDF — HeyTpanHo aeTepreHTHu BnakHuHu/neutral-detergent fiber, KAB/ADF — kncenvwHHO AeTepreHTHU
BnakHuHW/ acid-detergent fiber, KOJ/I/ADL — «kncenuHHo-geTepreHTeH nurHuH/ acid-detergent lignin,
CMCB/IVDMD - cMunaeMocT Ha cyxo BewectBo/ in vitro dry matter digestibility; SD — ctaHgapTHO
oTknoHeHue/standard deviation; CV — koedmumeHT Ha BapupaHe/coefficient of variation

MpunaraHeto Ha 6GuonpoaykTute
nokassa TEHAEHUUs Ha HapacTBaHe B
a30THOTO CbAabpxaHue rnpu Obpasey, 666
CbC CTOMHOCTU OT 9.4 (Buodha+MonmBepaym)
[o 16.6% (Buodha+MNonueepsym+Humasan)
B CpaBHEHMEe C HeTpeTupaHus BapuaHTt
(B1), pokaTo npu copT Temno nosuLieHne

Applying bioproducts showed a
trend of rising in nitrogen content in
Obrazets 666 with values of 9.4 (Biofa +
Polyversum) to 16.6% (Biofa +
Polyversum + NeemAzal T/S) compared
to untreated variant (B1l), whereas in
Tempo, an increase was established only
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Ce ycTaHOBsIBA CaMO crief, TpeTupaHe C
6uonHcekTymga Humaszan (c 7.7%). B
cpaBHeHue ¢ KI1, cpegHOTO CbAabpXaHue
Ha N B ycroBusiTa Ha YeTupuTe BapuaHTa
Ha O6WOMOrMYHO NPOM3BOACTBO € [o-
HWNCKO, KaTo NOHWKeHNeTo e ¢ 2.2 n 8.0%
CcbOTBETHO Npy Obpasey, 666 u Temno. C
MOHMXEHO CbAbpXaHWe ce oTNuyasa u
Bl no oTHoweHne cbabpxaHve Ha HAB
(cbotBeTHO 41.01 n 40.85 g kg'1 DM 3a
O6pasel, 666 1 Temno, Npy CTOAHOCTA OT
4390 4193 g kg'1 DM 3a KI1), ocobeHo
CWJ/IHO M3pas3eHo npu TpoiiHaTa KoMGUHaUWs
Brodha+Monuesepsym+Humasan. MogobHa
3aBMCUMOCT ce Habnwgasa UM MO OTHO-
LweHue KonmyectsoTo Ha KAB v KA4J1, Ho ¢
Nno-CblUEeCTBEHU pas3/IKM B CPaBHEHUe C
KM (c 7.8 n 11.5% cboTBETHO npu
O6pa3sel, 666 n Temno).

OCHOBHUMAT KpUTEPWIA, KONTO ce
n3nos3sBa npuM OLeHKa KayecTBOTO Ha
oypaxnTe M KOWTO NPSKO kopenupa c in
VivVO CMUIaeMocTTa npu  NpexuBHUTe
XWBOTHK, € in vitro cMuaeMocTTa 4ypes
eH3umm (Fahey and Hussein, 1999).
JNlunceaT cbLECTBEHM pas3/iMung B cpef-
HUTE CTOMHOCTM Ha CMWIaeMocTTa Ha
CyXO BeLLecTBO Npu Agearta copta duii B
ycnosusas Ha BIM m KIM: O6pasey 666
(64.37 n 64.88%) n Temno (64.94 n
64.92%). B cpaBHEHME C HeTpeTupaHuTe
BapuaHTn obauye ce ycTtaHOBsBa, ye npu-
naraHeTo Ha BCUYKM OpraHWyHW NpPoAYyKTU
(c nsknoueHne Ha TpeTnpaHeTo ¢ buoda
n Monueepsym npu copt Temno) nosula-
Ba CMCB cpegHo ¢ 5.5%. C Haii-BUCOK
edpekT 1 npu agara copTa € camocTosi-
TE/IHOTO M3Mnosi3BaHe Ha bromHcekTuunaa
Humasan (B3) u TpoiHaTa KOMOGMHauwms
Ha buodha, Monusepsym n Humasan (B4).
MopobHa e TeHAeHUMATA M NO OTHOLe-
HMEe eHepruiiHaTa XpaHuTenHa CTOMHOCT
Ha (hypaxa, npeactaseHa B Tabnumuya 4. U
npu ABaTta copTa XpaHuUTesIHUTe eauHNLN
3a mnsko (UFL, FUM, VEM) un pactex
(URV, FUG, VEVI) 6enexaTt MakcumaiHu
CTOMHOCTM Npu BapuaHTute ¢ B (B3 n
B4), kato cpefHOTO npeBuUlleHVE 3a
BCUYKKM BapraHTu ¢ bl (cnpsmo BapuaHTa
¢ K, B5) e ¢ 3.0 n 3.8% (cboTBETHO Npwn

after treatment with  bioinsecticide
NeemAzal T/S (by 7.7%). Compared to
CP, the average content of N in the four
variants of organic production was lower,
with a decrease of 2.2 and 8.0%,
respectively, for Obrazets 666 and
Tempo. With a decreased content was
also distinguished the organic production
concerning the content of NDF (41.01 and
40.85 ¢ kg'l DM for Obrazets 666 and
Tempo, at values of 43.90 and 41.93 g kg™
DM for CP), especially strongly pronounced
in the triple combination of Biofa +
Polyversum + NeemAzal T/S. A similar
dependence was also observed regarding
the quantity of ADF and ADL, but with
more considerable differences compared
to CP (with 7.8 and 11.5%, respectively,
for Obrazets 666 and Tempo).

The main criterion used to assess
feed quality and which directly correlates
with in vivo digestibility in ruminants is in
vitro digestibility by enzymes (Fahey and
Hussein, 1999).

There were no essential differences in the
average values of IVDMD in the two vetch
varieties under conditions of OP and CP:
Obrazets 666 (64.37 and 64.88%) and
Tempo (64.94 and 64.92%). Compared to
the untreated variants, however, it was
found that the use of all organic products
(except for the treatment with Biofa and
Polyversum in Tempo variety) increased
IVDMD on average by 5.5%.

The highest effect in both varieties had
the alone application of bioinsecticide
NeemAzal T/S (B3) and the triple
combination of Biofa, Polyversum and
NeemAzal T/S (B4). Similar was the trend
concerning the energy feeding value of
the forage presented in Table 4. For both
varieties, the feeding units for milk (UFL,
FUM, VEM) and growth (UFV, FUG,
VEVI) recorded maximum values in
variants with OP (B3 and B4) as the
average excess for all variants with OP
(vs. variant with CP, B5) was 3.0 and
3.8% (respectively for milk and growth
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eQnHUUMTE 3a MISKO M 3a pactex). B
npotueoBec, apyrn astopu (Gerdzhikova
et al, 2012) cvobuwasar 3a No-BMCOKa
eHepruiiHa xpaHuTesnHa cTonHocT (FUM,
FUG) npu KOHBEHLMOHAa/IHO OTrAexaaHe
Ha 3VMeH (bypaXeH rpax B CpaBHEHUWe C
BI. TMpoTvMBONOMIOXHN ca pe3ynrarturte,
nonyderu ot Zhelyazkova (2010), cnopep
KOUTO He ce YycTaHOBABaT pas/nku B
XpaHutenHaTa ctonHocT (FUM, FUG, GE,
ME) Ha 6uomaca OT 3UMEH rpax cnep
TpeTupaHe € pasMyHu 6MONPOSYKTU Mpu
CpaBHeHWe C HeTpeTupaH BapuaHT. 1306-
LLIO BBNPOCHLT 3a Ka4yecTBOTO Ha MPOAYK-
umMaTa npu opraHMyHa cuctemMa Ha 3eme-
Jenve e ANCKYCUOHEH U He e A0CTaTbyHO
[obpe npoyyeH, nopaau KoeTo ca Heob-
XOAUMU  U3CNefBaHns B Ob/ITOCPOYEH
nnaH, ¢ ornes 06eKTMBHOCT U 3HAYUMMOCT
Ha gaHHuTe. OT 3HaYeHve B TO3U ciyyai
€ He camo cucTemaTa Ha Mpov3BOACTBO,
HO W KynTypata, copTa W OpraHuyHuTe
NPOAYKTU, KOUTO ca 06eKT Ha n3cnegsaHe.

units). In contrast, other authors
(Gerdzhikova et al.,, 2012) reported a
higher energy feeding value (FUM, FUG)
in conventional cultivation of winter peas
compared to OP. Contrary results were
obtained by Zhelyazkova  (2010),
according to which there were no
differences in the nutritional value (FUM,
FUG, GE, ME) of winter pea biomass
after treatment with different bioproducts
as compared to an untreated variant.

Generally speaking, the question of the
quality of production in organic farming
system is debatable and not well studied,
which requires long-term researches with
a view to objectivity and significance of
the data.

Of importance, in this case, is not only the
production system but also the crop,
variety and organic products which are
the subject of research.

Tabnuua 4. EHepruiiHa XxpaHuTenHa CTOMHOCT Ha nposieTeH uin  Npu
OMOTIOMMYHO N KOHBEHLMOHAIHO NPON3BOACTBO
Table 4. Energy feeding value of common vetch in organic and conventional

production
Bapuantu/Variants | RFV. | UFL | UFV | FUM | FUG | VEM | VEVI
Obrazets 666
Vi 1295 [ 0.712 | 0.607 0.590 0.496 854 1812
V2 1333 | 0.722 | 0.619 0.598 0.506 856 1816
V3 1524 | 0.765 | 0.663 0.634 0.542 910 1899
V4 159.8 | 0.760 | 0.658 0.630 0.538 909 1899
V5 129.7 | 0.729 | 0.625 0.604 0.511 868 1834
Tempo

Vi 151.6 | 0.732 | 0.627 0.607 0.512 877 1849
V2 128.0 | 0.651 | 0.538 0.540 0.440 807 1738
V3 146.6 | 0.775 | 0.673 0.642 0.550 | 923 1920
V4 156.3 | 0.800 | 0.705 0.663 0.576 927 1926
V5 136.1 | 0.700 | 0.589 0.581 0.482 862 1824

BronornyHo npowssoacteo/Organic production: V' 1 - ecTecTBEHO NONOAOpPOAMe Ha noysaTa 6e3
n3nonssaHe Ha npogyktu/natural soil fertility without use of products; V 2 - Biofa + Polyversum; V 3 —
NeemAzal T/S; V 4 - Biofa + Polyversum + NeemAzal T/S; Conventional production: V 5 - Masterblend +
Flordimex 420 + Nurelle D

RFV — oTHocutenHa xpaHuTesniHa cToliHocT/relative feeding value; UFL (Fr), FUM (Bg), VEM (Dutch) —
XpaHutenHu eguHuum 3a mnsko/feed units for milk; UFV (Fr), FUG (Bg), VEVI (Dutch) — xpaHutenHm
eanHuum 3a pactex/feed units for growth

EHepruiiHaTa CTOHOCT Ha nponeTt-
HUs douid, oueHeHa kato BE n OE, He ce
NMPOMEHS CbLLECTBEHO MOA BAMSHME HA
npoyyBaHUTe  MNpPOAYKTM U COpTOBE

The common vetch energy value,
assessed as GE and ME, did not change
considerably under the influence of
studied products and varieties (Table 5).
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(Tabnumuya 5). ObuwaTta eHeprusa (kosmyec-
TBOTO TOMNAMHA, OCcBOGOAEHA cnepj u3ra-
psHe) n obmeHHaTa eHeprusa (cmaunono-
TMYHO noJsiesHaTa 3a XWBOTHUTE eHeprus)
Ha Kyntypata B Yycnosusa Ha bBll ca
cpegHo 11.54 u 5.99 MJ kg’ DM, npu
cToiHocTh oT 11.57 n 5.89 MJ kg'1 DM 3a
Kr. Mo-3HauMmn ca pasnukute no OTHO-
LUeHMe Ha NpoTenHoBaTa XpaHuTesiHa CTow-
HOCT Ha pacTteHuaTa. Makcumymu v npu
[JBaTa copTa [eMOHCTpupa TpeTupaHeTo
¢ 6uouHcekTMuMpga Humasan, kakto u
TpeTupaHeTo c KoMOMHaumaTa
Brnodha+Monmeep3ym+Humasan npu copt
O6pa3zel, 666. OT ronsamo 3HadyeHve npwu
pasrnexnaHus nokasaten € BJ/IMAHUETO
Ha cpakTopa copT. KaTo usno, ce ycTa-
HOoBsBa 0OOLla TeHAeHUMA Ha MNoBuLIeHa
NpoTEMHOBA XpaHWUTEe/NIHa CTOMHOCT Ha
oypaxa npu copt O6pasel, 666 npu opra-
HU4HO oTtrnexgaHe (PBD 99.5, PDIN 90.5,
PDIE 90.5 g kg™ DM) B cpaBHeHue ¢ KII
(PBD 89.7, PDIN 86.7, PDIE 86.7 g kg™
DM). lNNpoTBONONOXHA TEHAEHUMS Ce Ha-
6nogasa npu copT Tem-no, Kato TyK CTOM-
HocTUTe ca cboTBeTHO PBD 122.6, PDIN
103.9, PDIE 91.6 g kg DM 3a BIM n PBD
140.5, PDIN 115.0, PDIE 94.0 g kg™ DM 3a
K.

Ta6bnuua 5. EHepruiiHa CTOMHOCT W

The gross energy (the amount of heat
released after burning) and metabolizable
energy (physiologically useful energy for
animals) of the crop under conditions of
OP were on average 11.54 and 5.99 MJ
kg™ DM, at values of 11.57 and 5.89 MJ
kg'l DM for CP. More essential were the
differences in the protein feeding value of
the plants. Maxima in both varieties
demonstrated the  treatment  with
bioinsecticide NeemAzal T/S, as well as
the treatment with the combination Biofa +
Polyversum + NeemAzal T/S in Obrazets
666 variety. Of great importance in the
considered indicator was the influence of
the factor "variety". As a whole, it was a
established a general trend of an
increased protein feeding value of the
forage in Obrazets 666 variety inder
organic growing (PBD 99.5, PDIN 90.5,
PDIE 90.5 g kg* DM) compared to CP
(PBD 89.7, PDIN 86.7, PDIE 86.7 g kg™
DM). The opposite tendency was observed
in Tempo, as here the values were PBD
122.6, PDIN 103.9, PDIE91.6 g kg'1 DM for
OP and PBD 140.5, PDIN 115.0, PDIE 94.0
g kg™ DM for CP, respectively.

rnpoTenHoBa XpaHWUTEJTHa CTOMHOCT Ha

nponeteH ¢ouii Npu GMOMOTNYHO U KOHBEHLMOHATHO NMPOU3BOACTBO
Table 5. Energy value (MJ kg'1 DM) and protein feeding value (g kg'l DM) of
common vetch in organic and conventional production

BapuaHTu/Variants GEMJ | ME M | PBD | PDIN | PDIE
Obrazets 666
V1 11.44 5.84 98.2 88.4 88.2
V2 11.38 5.85 86.7 81.0 82.2
V3 11.62 6.15 135.6 112.6 95.6
V4 11.64 6.15 140.7 116.0 96.0
V5 11.46 5.91 100.9 89.7 86.7
Tempo
V1 11.56 5.96 121.6 103.4 90.5
V2 11.47 5.55 100.9 89.4 82.2
V3 11.69 6.21 148.3 120.6 99.6
V4 11.55 6.23 119.5 102.2 94.1
V5 11.67 5.86 140.5 115.0 94.0

GE — o6uia eHeprusi, ME — o6mMeHHa eHeprus; PBD — 06wy, cMunaem npotenH, PDIN — npoTenH cMunaem B
TbHKUTE YepBa B 3aBUCMMOCT OT as3oTta, PDIE — npoTenMH cmuiaem B TbHKUTE yepBa B 3aBWCUMMOCT OT

eHepruaTa (g kg™ DM)

GE - gross energy, ME — metabolizable energy; PBD — 06w, cmunaem npoTteuH; PBD — protein brute
digestible, PDIN — protein digestible in intestine depending on nitrogen, PDIE — protein digestible in intestine

depending on energy (g kg™ DM)
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N3BOAN

MpoayKTMBHOCTTa Ha 6uMomaca Ha
npo-neteH uii B ycroBus Ha 6uoso-
MMYHO NPOM3BOACTBO (ECTECTBEHO M/I040-
poave Ha nouysata, CamMOCTOATENIHO W
KOMOVMHUPAHO M3N0N3BaHE Ha OpraHMyHu
NPoAYKTN — IMCTeH Top Bruodia, pactexeH
perynatop [lonveBep3ym u OGUOMHCEKTU-
uma Humasan T/C) e cpefgHo cbe 7.6 Ao
35.7 % no-HuUCKa B CpaBHEHWME C KOHBEH-
LUMOHasTHO oTrniexjaHe. Pasnmkara B npo-
OYKTUBHOCTTa MeX4y BapuaHTute ¢ TPoWi-
HO KOMOUWHMpaHe Ha 6uonpoaykTu (Broda,
Monueep3ym 1 Humasan) M CUHTETWMYHM
npogyktn (MacTtepbneHa, ®nopaumekc
420 » Hypene [1) e He3HauuTesiHa U
CTATUCTUYECKM HeAOKa3aHa.

OT3uBYMBOCTTAa Ha pgBarta copTa
gouin Obpasel, 666 1 TemMno KbM Npuo-
XeHuTe 6uonpoaykTM e m3paseHa B Mo-
rofisiMa cTteneH npu nbpeusa copT. B cpas-
HEeHMe C OTINexAaHeTo Npu ecTecTBeHO
nnogopoguve, noBuweHWeTO B Guomaca-
Ta, dopmupaHa npu TpeTMpaHuTe Ba-
puaHTu, e B rpaHuumrte ot 27.0 0o 49.9 %
npu O6pasey, 666, n ot 23.1 go 37.9%
npu Temno.

Mo OTHOWEHME KayecTBOTO Ha
doypaxka npy 6MOMOIMYHO OTrNexaaHe Ha
usa (B CpaBHEHWE C KOHBEHUMOHa/IHO
npon3BOACTBO) Ce yCTaHOBsIBa 06LLa TEH-
OEeHUNs Ha MOHWKEHNE B CbAbPXaHNETO
Ha MWHepasnieH a3oT (cpegHo € 2.2 u
8.0%, cboTBeTHO 3a Ob6pasey 666 u
Temno) 1 Ha BAAKHWHHU KOMMOHEHTU Ha
KnetbuHute cteHn (HAB, KAB, K4) (c
7.4 »n 8.5%), NnoBULLIEHNE B eHepruiiHaTa
XpaHutesnHa cToiiHocT (¢ 1.6 n 5.2%) u
ninca Ha pasnmums B in vitro cmunae-
MocTTa. C Hail-6naronpusiTeH cbCTaB Ha
ypaxa ce oTnuyaBa 6Guomacata, hop-
MupaHa cnes KOMOMHUPaAHO NPUIoXKeHne
Ha npoayktute buocdpha, lMonveepsym u
Humasan T/C, kakTo M npuM camocTos-
TesHo TpeTupaHe ¢ Humasan T/C.

CONCLUSIONS

The biomass productivity of
common vetch in organic production
conditions (natural soil fertility, alone and
combined use of organic products - foliar
fertilizer Biofa, growth regulator
Polyversum, bioinsecticide NeemAzal
T/S) was on average 7.6 to 35.7% lower
compared to conventional production. The
difference in productivity between the
variants with the triple combination of
bioproducts (Biofa, Polyversum and
NeemAzal T/S) and synthetic products
(Masterblend, Flordimex 420 and Nurelle

D) was negligible and statistically
insignificant.
The responsiveness of the two

varieties Obrazets 666 and Tempo to the
applied bioproducts was more
pronounced in the first variety. Compared
to the natural soil fertility growing, the
biomass increase in treated variants was
in limits from 27.0 to 49.9% in Obrazets
666, and from 23.1 to 37.9% in Tempo.

Regarding the forage quality in
vetch organic growing (compared to
conventional production) was established
a general trend of decrease in content of
mineral nitrogen (on average by 2.2 and
8.0%, respectively for Obrazets 666 and
Tempo) and fiber cell wall components
(NDF, ADF, ADL) (by 7.4 and 8.5%), an
increase in energy feeding value (by 1.6
and 5.2%) and a lack of differences in in
vitro digestibility.

With the most favorable composition of
forage was distinguished the biomass
formed after combined application of the
products Biofa, Polyversum and
NeemAzal T/S, as well as under alone
treatment with NeemAzal T/S.
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