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Mpe3 2015-2016 r. e oOueHeH

JOOMBDBT Ha CBEXa M Cyxa Maca OT YeLlKu
1 GBATAPCKU COPTOBE NOLEPHA B NOSIEBU
ycnosusa. [obuBuTe ca NpeTersieHn no
OTAENHW OTKOocW. Pasnukute  mexay
pas3nIMYHUTE COPTOBE Ca CTaTUCTUYECKU
3HauMmMun. PesynTtatute nocoyBaT MHOMO
[ob6bp Ao6uB OT GbArapcKUTEe CopToBE B
ycnosusita Ha Peny6nvka Yexusa. Haii-
[06py pe3ynTatu ca MoJlyd4eHun OT CopT

"Mpucta 4", a Hali-ronam [goéms oT
CeMeHa e noJsiy4yeH ot copt "Ponn'.
KntouoBu aymm: nouepHa,
[obuBM, uYelwkn copToBe, Obrapcku
copToBe
YBO/[,

JiouepHata e egHa OT Haii-cTapute
hypaxHu KynTypu B cBeTa. [pousxoxga
oT LleHTpaniHa A3us, OTKbAETO NOCTErneH-
HO ce e pasnpocTpaHuna v B Apyru
AbpxaBu (Summers and Putnam, 2008).
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SUMMARY

In the years 2015-2016 the yield
characteristics of Czech and Bulgarian
varieties of alfalfa were evaluated in field
conditions. In the utility years the yields of
green mass and the hay were weighed in
the individually cuts. Differences between
the varieties were statistically significant.
The results show a very good yield level
of Bulgarian varieties in the Czech
Republic. Generally, the best results in
yields of green matter and hay were
achieved by the Prista 4 variety and the
highest seed yield provided variety Roli.

Key words: alfalfa, yields, Czech
varieties, Bulgarian varieties

INTRODUCTION

Alfalfa is one of the oldest fodder
crops in the world. It comes from Central
Asia from where growing has gradually
spread to other countries (Summers and
Putnam, 2008). It came to the Czech



B Uexus e pasnpoctpaHeHa oT 17-Tu
BEK, HO NMPOMULLIZIEHOTO M OTI/IEXAAHE ce
ocovllecTBABa egnsa npe3 20-TM  BeK
(Velich, 1991). Ta e knwo4yoBa hypaxHa
KynTypa B paiioHa Ha HOxHa MopaBus
(Santriicek et al., 2001). OnTumanHara
Temnepatypa 3a MHTEH3VWBHUS ¥ pacTex B
ycnosusata Ha Yexua e 25-30°C, no-
HUCKMTE TemnepaTtypu He ca orpaHuya-
Ball, dhakTop 3a HeNHOTO oTrnexagaHe, HO
nobneuTe Moxe fa ca no-Huckm (Velich,
1991). Apyr ekonoruyeH paktop 3a [06-
puUsi N pacTex ca NoYBEHUTE XapakTepuc-
TUKW. KopeHute 1 Haii-gobpe ce passusar
B AbNIGOKM M POXKM MOYBM U HE noHacs
npekomepHa Bnara (Santricek and
Svobodova, 1998). HuBoTO Ha pgo6uBa
npu perncTpupaHuTe COpToBE Kato Lo
€ BWCOKO, MOHWXaBaHeTO BCBLLUHOCT ce
Ob/DKN Ha HamasieHOTO HaB/fu3aHe Ha
3eMs, KOETO MOXe fga 6bhe npuumHa 3a
10 10% no-Hucku go6usu (Fadry et al.,
1998). B noseyeTo criyyaun, Mpou3Boa-
CTBOTO M U3APBX/IMBOCTTA CbLLO HaMans-
BaT C 6pOS Ha OTKOCUTE, HO Ce yBennyasa
KauecTBOTO Ha (pypaxa (Romovsky,
1988). JliouepHata ce M3nos3Ba rnasHO
3a 3e/leH oypax, CeHO, CUMaX, CEHaX U
oypaxxHo XpaHeHe. OcBeH TOBa €
nscnefBaHa Kato NPOTEMHOB U3TOYHUK 3a
Npon3BOACTBOTO Ha MPOTEVMHOBM EKCTPakK-
T 3a ynoTpeba B XpaHuTesiHaTa npoMuLL-
neHoct (Hojilla-Evangelista et al., 2016).

MATEPWNAN N METO4WA

Mpe3 2014 r. e cb3gadeH NoJsicKn
ONUT C YeTupu 6barapckm copTa NLepHa
("Mpucta 3", "Mpucta 4", "Ponn",
"MHOronmcTHa"), KOMTO ca CpaBHEHU C
[obneuTe Ha vellkuTe coptose (‘Palava’,
‘Jarka’ n 'Zuzana'). EkcnepuMMeHTbT €
3a/10KEH MO MeTofa Ha paHAOMU3NPaHU
6/10KOBE B TpW NMOBTOPEHUS C pa3mep Ha
napuenute ot 10 m? B OKOSHOCTATE Ha C.
Tpybcko, B paiioHa Ha HOxHa Mopasus.
MouyBarta Ha 3a/1araHe Ha ekcneprvMeHTa e
KnacuguumpaHa kato anysBmanHa u riu-
HecTa C HeyTpanHa peakuus. CpegHata
roguiiHa cyma Ha Banexute (1990-2014)
e 519.8 mm, or kouto 344 mm ca
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Republic in the 17" century, but the
development of cultivation occurs only in
the 20" century (Velich, 1991). Alfalfa is a
key fodder crop in the region of South
Moravia (Santricek et al., 2001). The
optimum temperature for intensive growth
in conditions of Czech Republic is 25-30
°C, lower temperatures are not a limiting
factor for growing it, but it may be lower
yields (Velich, 1991).

Another ecological factor for its good
growth is soil characteristics. The roots
are best developed on deep and loose
soils and do not tolerate excessive
waterlogging (Santrlicek and Svobodova,
1998). The vyield level of registered
varieties is generally high, declines in
practice are due to a reduction in land
entry, which can be a reason for up to
10% lower yields (Fadrny et al., 1998).

Generally, the production and endurance
are also decreasing with the number of
cuts, but forage quality increases
(Romovsky, 1988).

The alfalfa is mainly used for green
feeding, hay, silage, haylage and fodder
meal. It is also being tested as a protein
source for the production of protein
extracts for use in food industry (Hojilla-
Evangelista et al., 2016).

MATERIAL AND METHODS

In the year 2014 the field trial with
four Bulgarian varieties of alfalfa (Prista 3,
Prista 4, Roli, Mnogolistna) was
established for compare with the yields of
Czech varieties (Palava, Jarka and
Zuzana). The experiment was established
by the method of randomized blocks in
three repetitions with the size of plots of
10 m? in the locality Troubsko. The
experimental site Troubsko is located in
the region of South Moravia. The soil at
the site of experiments is classified as
modal luviz, clay to clay-loam with soil
reaction neutral. The long-term average of
annual precipitation total (1990-2014) is



nagHann npes BereTaunoHHWUs nepuoa,
cpepgHorogvwiHarta temnepatypa e 9.3°C,
a B nepuofja Ha pactex e 14.8°C.
CpefHuaT 3anac ot P e ymepeH, 3anacbT
oT K e fo6bp, HMBOTO Ha Mg e BUCOKO, a
cbAbpXaHueTo Ha xymyc e 1.61%, T.e.
CbAbpXaHNETO € HUCKO, criefoBaTesiHO
nouysarta e 6efiHa Ha Xymyc.

OueHka Ha pobvBuTe Ha cBexa u
cyxa maca e HanpaseHa npe3 2015 wu
2016 r., a 3a 4O6GMBBLT Ha cemMeHa - npes
2015 r. Pesyntatute ca CTatuCTUYECKU
06paboTeEHN Ype3 ANCNEPCUOHEH aHaNu3
W crnepsallo u3cnefBaHe Ha cpegHute
CTOMHOCTM ype3 TecT Ha Tukey HSD npu
HMBO Ha CcTaTtucTMyecka 3HaA4YMMOCT
0=0.05.

PE3YJITATN N OBCbXXAAHE

B Ta6numuya 1 ca nokasaHu gobusu-
Te Ha cBeXa maca OT BCekM 0TKoc, 06Lo
roAVWHOTO NPOM3BOACTBO W [06MB Ha
cemeHa npe3 nbpBarta roauvHa. [lpwu
BCUYKN OTKOCW, C U3K/IIOUYEHVE HAa BTOPUSA
oTKoC, ' Mpwucta 4' gaBa Hali-BMCOK 406MB.
CopT "Ponu" nokaseBa Hai-BUCOK [J06UB
npv BTOpM OTKOC, NpV TOBa MOCTUra Haii-
BMYCOKaTa roguiiHa npoaykumsa OT BCUYKU
u3csiefiBaHn copToBe. Hama ctatuctmyec-
KN pasnuuma mexay 6barapckute copTo-
Be "Mpucta 3", "lMpucta 4", "MHoronncTHa"
n vewkute coptose Jarka, Palava, Zuzana
B 06LLOTO NMPOU3BOACTBO Ha CBEXa Maca.
YcTaHOBEHM ca CTaTUCTUYECKM 3HaAYUMMU
pasnukn mexay o6wvarapckus copt "Poan”
1 yewkunTe coptoBe ' Palava’' n 'Jarka'.

Hali-MHOro cemeHa ca gobutn ot

copt "Ponu", KOWTO CTaTUCTMYECKU
Hagsuwasa copt "lpucta 4". He ca
YCTAHOBEHU  CTATUCTUYECKM  3HAYMMM

pas3nnkn mexay octaHa/imTe CoOpToBe.
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519.8 mm, of which 344 mm in the
growing season, the average annual
temperature is 9.3 °C, and in the growing
season 14.8 °C. Average stock P is
medium, stock Kis good, stock Mg is
high, the content long-term humus 1.61%
i.e. the content is low, so the soil is slightly
humous.

Evaluation of yields of green matter
and hay took place in 2015 and 2016,
seed yields in 2015. The results were
statistically evaluated by the method of
analysis of variance and subsequent
testing of statistical significance of mean
values by means of Tukey HSD test at
significance level a=0.05.

RESULTS AND DISCUSSION

Table 1 shows the green matter
yields of each cut, the total annual
production, and the seed yield in the first
crop year. In all cuts, except the second
cut Prista 4 provied the highest yield. In
the second cut provided the highest yields
variety Roli, which also achieved the
highest annual production of all varieties
studied. There were no statistical
differences between the Bulgarian
varieties Prista 3, Prista 4, Mnogolistna
and Czech \varieties Jarka, Palava,
Zuzana in the total production of green
matter. Statistically significant differences
were found between the Bulgarian Roli
and the Czech varieties Palava and Jarka.

The highest seed vyield was
achieved by the Roli variety, which
statistically exceeded the Prista 4 variety.
No statistical differences were found
among the other varieties.



Tabnuua 1. Jo6umBM Ha cBexa Maca M cemMeHa Mnpe3 MNbpBara rogvHa Ha
n3nonssaHe (TecT Ha Tukey HSD; a=0.05)
Table 1. The yields of green matter and seed in the first utility year (Tukey HSD

test; 0=0.05)
Copt/Variety [o6ue cBexa maca/Green matter yields (t.ha'l) [o6ve cemeHa
1™ otkoc | 2™ oTkoc | 3™ oTtkoc | 4™ oTkoc | 06w Seed yields
1% cut 2" cut 3" cut 4" cut | Total sum (kg.ha™)
Palava 18.37° 10.40° 3.20° 8.70" 37.36° 70.68%°
Jarka 19.97% | 1053 3.50™ 8.47° 40.45" 71.73%
Zuzana 22.17%® 13.23%* | 4.70%* 10.93* | 47.17* 62.54%°
Mpucta 3/Prista 3 | 19.67°° | 12.50*° 5.07% 10.13% | 45.12%° 66.52%"
Mpucta 4/Prista4 | 22.83% 14.80° 5.83% 11.23% | 44.14%° 30.25"
Ponu/Roli 21.70%* 15.05° 5.30° 11.00° 49.36% 80.58%
MHoronmncTHa
Mnogolistna 19.23° | 13.03%* 5.83° 10.10%® | 44.94% 58.82%°
DT (0.05) 2.93 2.77 1.72 1.86 8.51 47.70
DT (0.01) 4.44 4.20 2.61 2.81 12.89 72.20

Tabnuua 2 nokasea pgobueute oOT
cyxa Maca npe3 nbpBata roguvHa Ha
usnonssaHe. B nbpBMA OTKOC, YELLKUAT
copt Jarka’ e 3HauuTenHo no-gobbLp OT
BCUYKM M3MNUTBaHW COPTOBE, A0KaTO Obi-
rapckmat copt "Ponu" pgaBa  Haii-BMCOK
[o6vB npu BTOpM OTKoc. Toil e craTwuc-
TUYECKN 3Ha4YMMoO Nno-A406bpP OT copToBETE
'Palava’, 'Jarka’ u "Mpucta 3". B Tpetus
oTkoc, "lMpucta 4" npesb3xoxga Apyrute
COpTOBE, @ B YETBLPTUA OTKOC TO3W COPT
npeeBb3xoxaa uewkua copT 'Palava’. B
06LOTO roguWwHO npoussoacTeo, "lMpucta
4" paBa Hail-BMCOK A0OMB 1 CTATUCTUYECKN
3HayMTeNHO npesuLasa coprtoBeTe
'Palava’ u 'Prista 3.

Table 2 shows the yields of hay in
the first utility year. In the first cut the
Czech variety Jarka was significantly
better than all tested varieties, while the
Bulgarian variety Roli provide the highest
yield in the second cut and Roli was
statistically significantly better than the
varieties Palava, Jarka and Prista 3. In
the third cut Prista 4 overcame other
varieties and in the fourth cut this variety
overcame Czech variety Palava. In total
annual production Prista 4 has the
highest yield and statistically significantly
overcame varieties Palava and Prista 3.

Tabnuua 2. JobuB Ha cyxa Maca npes nbpBarta rognHa (Tect Ha Tukey HSD;

a=0.05)
Table 2. The dry mater yields in the first utility year (Tukey HSD test; a=0.05)
Copt/Variety [Jo6us ceHo/Dry matter yields (t.ha’l)
1" oTKOC 2™ oTkoc 3™ otkoc 4™ oTKoc 06110
1% cut 2" cut 3" cut 4" cut Total sum

Palava 3.89™ 2.64° 1.26° 1.81° 10.18°
Jarka 5.21° 2.49" 2.14° 2.19% 12.03%*
Zuzana 4.30° 3.77° 1.49" 2.40° 11.96%
MpucTa 3/Prista 3 453° 2.62" 1.47™ 2.23° 10.84°
Mpucra 4/Prista 4 4.14" 3.83% 3.02% 2.59° 13.58°
Ponu/Roli 3.95" 3.87° 1.66™ 2.58% 12.06%
MHoronmnctHa
Mnogolistna 3.58° 3.55% 1.96™ 2.46° 11.55%
DT (0.05) 0.66 0.70 0.74 0.40 2.14
DT (0.01) 1.00 1.06 1.11 0.61 3.25




Ta6bnmua 3 noka3Ba pob6buTata
cBexa Maca npes Bropara roguHa. lMpu
MbpBU OTKOC Hail-gobpe ce npeacTass
copT "MMpucta 3", KOMNTO MpeBb3XOXAA
cratuctmyeckm coptoee 'Palava’  u
"MHoronmcTHa". Mpu BTOpPUSA OTKOC, Haii-
BWCOK [J06MB ce nosiyyaBa OT COpPT
'Zuzana’, KOATO uMMa CTaTUCTUYECKU
3HA4YMMO MPEeBb3XOACTBO Haj copToBe
'Palava’, 'Jarka’ n "MHoronuctHa". B Tpe-
TS OTKOC, Hali-BMCOKOZOOMBEH e copT
"MpucTa 4", KONTO NPEBB3X0XKAA COPTOBE
'Palava’, 'Jarka’ n "MHoronuctHa". B
YyeTBbPTMA OTKOC, Hali-BUCOK [O06MB e
perncTpupaH npu copt "lMpucTta 4", KoTo

NpPeBb3XOXAa OCTaHa/MTe  M3MUTBaHM
copTose.
B 06WOTO NpoM3BOACTBO Ha

3efieHa maca npes BTopara rogvHa, Haii-
BWCOK A06MB noctura copT "Mpucta 4",
KONTO CTATUCTUYECKN 3HAYUTESTHO NPBbH3-
xoxnaa coptose 'Palava’ n "MHoronmcTHa".

In the second utility year the four
cuts of green matter were harvested, the
results show Table 3. The highest yield in
the first cut provided variety Prista 3
which statistically significantly overcame
varieties Palava and Mnogolistna. In the
second cut the highest vyield provide
variety Zuzana and it statistically
significantly overcame varieties Palava,
Jarka and Mnogolistna. In the third cut
the highest yield was achieved by the
variety Prista 4 and it overcame the
varieties Palava, Jarka and Mnogolistna.
In the fourth cut the highest yield was
recorded by the Prista 4 variety, which
overcame the other tested varieties.

In the total production of green
matter in the second utility year was the
highest yield achieved variety Prista 4
which statistically significantly overcame
varieties Palava and Mnogolistna.

Tabnuua 3. JobuBK Ha cBeXa Maca npes BTopata roguHa (tect Ha Tukey HSD;

a=0.05)
Table 3. The yields of green matter in the second utility year (Tukey HSD test;
0a=0.05)
Copt/Variety Jobus ceexa maca/Green matter yields (t.ha’l)
1" oTKOC 2™ otkoc 3™ oTkoc 4™ oTKOC 0610
1% cut 2" cut 3" cut 4" cut Total sum

Palava 24.93" 15.33" 15.48¢ 6.99° 62.73"
Jarka 26.97% 14.90° 16.32° 6.43° 64.62%°
Zuzana 26.37% 17.60° 17.41%° 6.66" 68.05%
MpucTa 3/Prista 3 28.00° 17.07% 16.92%¢ 7.49° 69.46%
Mpucra 4/Prista 4 25.95% 16.45% 18.38° 9.12° 69.91%
Ponn/Roli 25.35% 16.95% 17.52% 7.36° 67.04%
MHoronmcTHa
Mnogolistna 22.37° 15.03" 15.77% 6.55" 59.87°
DT (0.05) 2.85 2.26 1.68 1.43 5.70
DT (0.01) 4.32 3.42 2.54 2.17 8.62

JobuBnte Ha cyxa Maca npes
BTOpaTa peKonTHa rogmHa, no OTKOCU U
006LWO0TO roguLLIHO ca NokasaHu B Tabnu-
ua 4. MNpu NbpBUS OTKOC, HAa-BUCOK €
[O6MBBLT OT COpT 'Zuzana’, KOWTO NPeBb3-
X0XAa BCUYKN COPTOBE, C U3K/THOUYEHNE Ha
copt 'Palava’. MNMpn BTOpPUA OTKOC, COPT
'Zuzana' OTHOBO MMa Haii-BUCOK A0OUB 1
NPeBb3X0XAa BCUYKMA U3NUTaAHU OGbArap-
cku copTtoBe. [pu TpeTm OTKOC, Hali-

The vyields of hay found in the
second harvest year, the individual cuts
and the total annual production are
shown in Table 4. In the first cut the
highest yield was achieved by the Zuzana
variety, which overcame all varieties
except the Palava variety. In the second
cut variety Zuzana had the highest yields
again and overcame all tested Bulgarian
varieties. In the third cut the highest yield
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BMCOK A06MB Ce noctura OTHOBO Mpwu

copT 'Zuzana', KOWTO peBb3XOXAa
Opyrute CoOpToBe, C W3K/IKOYEHWEe Ha
coptosete '[pucta 4", "Ponn" wu

"MHoronmctHa". lpu 4eTBBLPTUA OTKOC,
Hal-BMCOK A06MB € nocTurHat oT CcopT
"Mpucta 4", KONTO  MpeBb3XOXAa
yewlkute coptose "Jarka" n "Zuzana".

Haii-Bucok obue Ha cyxa Maca
o6Lo npe3 BTOpaTa roguMHa e oT4yeTeH
npu copt "lMpucta 3", KONTO 3HAYUTESTHO
HaZBuLaBa 'Palava’, ‘Jarka’ "
"MHoronmcTHa".

was again achieved by the variety
Zuzana, which exceeded the other
varieties except for the varieties Prista 4,
Roli and Mnogolistna. In the fourth cut the
highest yield was achieved by the Prista
4 variety which exceeded the Czech
varieties Jarka and Zuzana.

In the total hay production in the
second utility year the highest yield was
recorded for the Prista 3 variety, which
significantly exceeded Palava, Jarka and
Mnogolistna.

Tabnuua 4. lobneu Ha ceHo npe3 BTopaTa rognHa (tect Ha Tukey HSD; 0=0.05)
Table 4.The yields of dry matter in the second utility year (Tukey HSD test;

0a=0.05)
Copt/Variety [o6uB cyxa maca/Dry matter yields (t.ha'l)
1" oTKOC 2™ oTkoc 3™ oTkoc 4™ oTKOC 0610
1% cut 2" cut 3" cut 4" cut Total sum
Palava 4.97° 2.20° 3.47° 1.62% 12.26°
Jarka 4.42° 2.20° 3.59 1.40™ 12.61"
Zuzana 5.26° 2.41° 423 1.27° 13.17%¢
Mpucta 3/Prista3 |  4.89%° 3.85° 3.80° 1.70% 14.26°
Mpucta 4/Prista 4 | 4.79% 2.79° 3.99%° 1.75% 13.31%°
Ponu/Roli 4.62% 3.43" 4.06% 1.62% 13.73%®
MHoronmncTHa
Mnogolistna 4.42° 2.85° 4.11% 1.46%° 12.84"
DT (0.05) 0.77 0.37 0.41 0.30 1.12
DT (0.01) 1.16 0.56 0.62 0.45 1.69
n3BO4AN CONCLUSIONS

UyxaecTpaHHWTE COpPTOBE ca efuH
OT W3TOYHMLMTE Ha W3XOLEH MaTtepuasn
npu oTrnexgaHeTo Ha swuepHa. Mopaan
Tasu NpUYMHa n3ciefBaHeTo UM € MHOro
BaXHO 3a (hopmumpaHeTo Ha Ao6mBK 1 3a
apyrn gpaktopu. Oco6eHO BHUMaHuWe ce
o6pblla Ha TO3U BLNPOC B CBETOBEH
Mawab. BbnpocbT ce pasrnexpa Bede
noseye ot 60 roguHn u pesyntaTute ce
ny6/MKyBaT HENPEKbCHATO.

Pesyntatute  nocoysat  MHOMO
[ob6bp Ao6mB OT GbArapcKUTEe CopToBE B
ycnosusita Ha Peny6nvka Yexusa. Haii-
[o6py  pesynTatM No  OTHOLWEHME Ha
[obuBuTe OT CBeXa M cyxa Maca ca
nosyyeHn ot copT "Mpucta 4", a Hai-

Foreign varieties are one of the
sources of starting material in the
breeding of alfalfa. For this reason, their
testing is very important for gaining
formation about yields and about the other
factors which involved. Particular attention
is paid to this issue in the world. The issue
is solved at the workplace for more than
60 years and the results are continuously
published.

The results show a very good yield
level of Bulgarian varieties in conditions of
Czech Republic. Generally, the best
results in yields of green matter and hay
were achieved by the Prista 4 variety and
the Bulgarian variety Roli was clearly the
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ronsM J06MB OT ceMeHa € MNoJjiyyeH oT
copt "Posnin".

BJTATOAAPHOCTWU

W3cnepBaHeTo e hrHaHcMpaHo oT
.HauunoHasHaTa nporpama 3a onassaHe ”
M3MOM3BaHe Ha pacTUTE/IHUTE TeHETUYHM
pecypcu ©n  arpobuopasHoobpasmeTo”,
Ped. 51834/2017-MZE17253/6.2.2,
mHaHcupaH oOT  MMUHUCTEPCTBOTO Ha
3emegenveto n oHAOBE 3a pasBuTue
Ha uscnepgsaHuaTa MZE-RO1719.

best in seed yields.

ACKNOWLEDGEMENTS

The research was funded by the
“National programme of conservation and
utilization of plant genetic resources and
agro-biodiversity”,
Ref. 51834/2017-MZE17253/6.2.2,
funded by the Ministry of Agriculture and
institutional development funds research
organization MZE-RO1719.

NNTEPATYPA / REFERENCES

1. Fadrny, M., J. Holubar and P. Riha, 1998. Nova kvalita v odriidové skladbé
picnin. Uroda 3, ro¢nik 1998, pp. 8-9, ISSN 0139-6013.
2. Hojilla-Evangelista, M. P., G. W. Selling, R. Hatfield and M. Digman, 2016.

Extraction, Composition, and Functional Properties of Dried Alfalfa (Medicago sativa
L.) Leaf Protein. J Sci Food Agric., 2017 Feb; 97 (3), 882-888. doi: 10.1002/jsfa.7810.
3. Rimovsky, K., 1989. Picninafstvi-Polni picniny. Vysoka Skola zemédélska,

Brno, pp. 165, ISBN 80-7157-038-9

4, Summers, C. and D. Putnam,

2008. Irrigated Alfalfa Management for

Mediterranean and Desert Zones. University of California Agriculture and Natural
Resources, pp. 373, ISBN 978-1-60107-608-3. 5
5. Santricek, J. et al., 2001. Zaklady picninarstvi. Ceska zemédélska univerzita,

Praha, pp. 146, ISBN 80-213-0764-1.

6. Sa}ntrﬂéek, J. and M. Svobodova, 1998. Porosty vojtésky a pldni podminky
(1. ¢ast). Uroda 3, rocnik 1998, pp.11-13, ISSN 0139-6013.
7. Velich, J. et al., 1991. Picninarstvi. Vysoka Skola zemédélska, Praha, pp. 204,

ISBN 80-213-0106-6.

66



Journal of Mountain Agriculture on the Balkans, 2019, 22 (2), 67-81
Research Institute of Mountain Stockbreeding and Agriculture, Troyan

ISSN 1311-0489 (Print)
ISSN 2367-8364 (Online)

MpoAyKTUBHOCT Ha CeEMeHa Ha K/10OHOBe
nacuuleH pairpac (Lolium perenne L.) B NONIMKPOC

AHenna KbtoBa

VHCTUTYT no oypaxHuTe KynTypu, 5800 MNMneseH, bbvarapus

Seed Productivity of Perennial Ryegrass Clones
(Lolium perenne L.) in Polycross

Aneliya Katova

Institute of Forage Crops, 5800 Pleven, Bulgaria
E-mail: katova66@abv.bg

Original scientific paper

Received: 08.05.2019

PE3OME

MacuwHUAT paiirpac e Haii-ueHHaTta
MHOTOrogmLLIHa X1UTHa TpeBa, NoaxoAsALLa
3a Cb3faBaHe Ha nuBagMm, nacuwa, 3a
[EeKopaTUBHU U CMOPTHO-TEXHUYECKUN Lie-
nn. OTnvyaBa ce C BUCOKa NPOAYKTUB-
HOCT Ha (hbypax ¢ Haii-BMCOKO Ka4ecTBO, B
CpaBHEeHMe C ocTaHanuTe >XUTHU TPEeBWU.
OcHOBEH MeTof B CeJiIeKUMOHHUTE Mpor-
pamu npu cb3faBaHETO Ha CUHTETUYHMU
coptoBe e nosikpoc. lNpe3 2014 r. B
WHcTutyTa no doypaxHute Kyntypu - rp.
lMneBeH ca cb3jageHn ABa MOIMKPOCHU
NMATOMHWKA C Les paHaoMU3MpaHo U pas-
HOCTOMHO KpPbCTOCBAHE ¥ onpaliBaHe Ha
BEreTaTMBHO pPa3MHOXEHW POAUTENCKA
K/IOHOBE OT naculleH pairpac. M3nonsea-
Ha e cnegHarta cxema 3a Bceku oT Tax: 30
OTOpaHN K/IOHOBE ca pasMHOXeHW B 4
NnoBTOpeHus — obuwo 120 pacTeHus npwu
pa3ctogHne 50x50 cm. OcurypeHa e
n3onaunoHHa usMLa oT 3uMHa pbX. Mpes
nepuoga 2014-2017 r. ca pekonTupaHu
CeMeHa OT BCEKM KJIOH 1 e OTYeTeHa npo-
OYKTMBHOCTTa Ha cemeHa (g). NpeacTtase-
HW ca cpegHn, MUHUMATHWU, MakCUMasIHN
CTOMHOCTW, CTaHOAPHN OTK/IOHEHWA U Ba-
puaunoHH KoeULUEHTH NO nokKasartenu,
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SUMMARY

The perennial ryegrass is the most
valuable perennial grass, suitable for the
creation of meadows, pastures and
decorative and sport-technical purposes.
It is distinguished by the high yield of the
highest quality feed as compared to the
rest of the grasses. The main method in
the breeding programs for the creation of
synthetic varieties is polycross.

In 2014 at the Institute of Forage Crops -
Pleven, two polycrosses were established
for the purpose of randomized and
equivalent crossing and pollination of
vegetative propagated parent clones of
perennial ryegrass. The following scheme
was used for each of them: 30 selected
clones were propagated vegetative in 4
replicates — a total of 120 plants at a
distance of 50 x 50 cm. An isolating strip
of winter rye is provided. During the
period 2014-2017, seeds from each clone
were harvested and the productivity of
seeds was taken into account: weight of
seeds (g). Mean, minimum, maximum
values, standard deviations, and variation
coefficient, by traits, parent components,



pPOOUTENCKN KOMMOHEHTU W roguHu. [lo
Metoga Ha Fransis and Kannenberg
(1978) ¢ napameTpu cpegHa NpPOAYKTUB-
HOCT Ha CemeHa 1 cpefleH BapuaunoHeH
KoedmymeHT ca oTbpaHu reHoTmnose OT
BCEKM NOJIMKPOC, MpeBuLIaBallin cpefHu-
Te CTOMHOCTM 3a MOJIMKpOCca, CpefHo 3a
yeTmpu nocsiefioBaTesniHN roAnHU. YcTaHo-
BEHU Ca K/TIOHOBETE C Hali-BUCOKa NPOAYK-
TMBHOCT MO roAuHM 1 06LWO 3a nepuoja
Ha npoy4ysaHeTo. O6wWo 15 reHoTunose
nacveH pairpac npeacraBnsBaT WUHTe-
pec 3a oT6opa, kaTo 9 C No-BUCOKA W
cTabunHa NpPOAYKTMBHOCT Ha cemMeHa oT
cpegHarta 3a nepuoja CTOMHOCT 3a NbpBU
nonvkpoc ca: 15, 8, 27, 20, 24, 21, 13, 16
n 11. MNoTBbpXpaBa ce, ye TeTpanjiona-
HUTE reHoTUNoBe uMaT Mo-BUCOKa Mpo-
OYKTUBHOCT Ha cemeHa. 3a BTopu nonu-
Kpoc ca 12 reHOTUnoBe C WHTepec 3a
0oT60pa, KaTo 8 C Mo-BMCOKa U cTabusiHa
NPOAYKTUBHOCT Ha cemeHa ca: 10, 7, 15,
22, 18, 1, 13, n 21. KnoHoBeTe C Hali-
BMCOKA W cTabunHa MpoAYKTUBHOCT Ha
CeMeHa Lle y4yacTBaT KaTto POOUTESNICKA
KOMMOHEHTU 3a hopMMpaHe Ha CUHTETUY-
HW nonynauuun, B crnefBalin KPbCTOCKU U
LLle Ce CbXpaHaBaT Kato reHohoHA.
KnouoBu gymun: naculleH pairpac,
KOHOBE, nonunKpoc, NpPOAYKTUBHOCT,
ceMeHa, BapuaLumnoHeH KoeuueHT

YBO[,

MacnwHmAT paiirpac e epgHa oOT
Halli-npoyysaHuTe U  LEHHW nacuwHu
TPEBM Ha YyMepeHus kaumar B cBeTa
(Cunningham et al., 1994; Humphreys et
al., 2010; Katova, 2005; 2016). Toii e
€[1H OT Hail-BakHUTE oypaxHu (BMCOKO-
[06MBEH, BUCOKOCMWUIAEM U TOMepaHTeH
Ha WHTEH3UBHO u3MNacBaHe) W gekopa-
TUBHW  MHOTOrOAMLUHW  XWUTHW  TPEBU
(Humphreys et al., 2010; Katova, 2011;
2017 a, b). HosuTe copToBe TpsibBa Aa
MUMart 1 BUCOK A06MB Ha CeMeHa, 3a fa ce
rapaHtTupa CemMenpom3BOLCTBOTO U pas-
npoctpaHeHmeto um (Elgersma and
Sniezko,1988; Elgersma, 1990; 1991;
Elgersma et al., 1994). C roguwHo
npoun3sonctso or 90 000 meTpuyHM TOHa
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and years are presented. According
method of Fransis and Kannenberg
(1978) with mean seed productivity
parameters and average variation
coefficient, genotypes of each polycross
exceeding the average polycross values
were selected averaged over four
consecutive years.

Clones with the highest productivity by
years and total over the survey period
were identified. A total of 15 genotypes of
perennial ryegrass are of interest to the
breeding, and 9 with higher and more
stable seed productivity than the average
for the first polycross period are: 15, 8, 27,
20, 24, 21, 13, 16 and 11. The tetraploid
genotypes are confirmed to have higher
seed productivity. For the second
polycross, there are 12 genotypes of
interest to the breeding, and 8 with higher
and more stable seed productivity are: 10,
7, 15, 22, 18, 1, 13, and 21. Selected
clones with the highest and most stable
seed productivity will participate as parent
components for the formation of synthetic
populations, in subsequent crosses and
will be stored as a gene pool.

Key words:
clones, polycross,
coefficient of variation

perennial ryegrass,
productivity, seeds,

INTRODUCTION

The perennial ryegrass is the most
valuable and studied perennial grass of
the temperate climate in the world
(Cunningham et al., 1994, Humphreys et
al., 2010, Katova, 2005; 2016). It is one of
the most important forage (high yielded,
high digestible and tolerant to intensive
grazing) and ornamental perennial
grasses (Humphreys et al., 2010, Katova,
2011; 2017 a, b).

New varieties must have high seed yield
to ensure seed production and distribution
(Elgersma and Sniezko, 1988; Elgersma,
1990; 1991; Elgersma et al., 1994).

With an annual production output of



(mt), nocuwHMAT palirpac npeactasisiBa
noytn 50% OT 06WOTO NPOU3BOACTBO Ha
TpeBHN cemeHa (thypaxk ©n  TpeBHU
naowy), KOeTo ro npaBu Hal-BaXHUAT
Bua B EBpona. Tbii kato okoso 40% ot
TPEBHWTE NJIOLWM Ca NaculleH pairpac, B
cpaBHeHMne ¢ okKono 60% OoT dyypaxHuTe
TpeBu npeam 20 roanHN, B AHELLHO Bpeme
06eMbT Ha NPOM3BOACTBOTO Ha CEMeHa
OT copToBe 3a (Pypaxk U TPEBHW M/IOLLM €
noseye wunuM no-manko paseH (Bruin,
2016). Ako ce gonycHe (hakTa, Ye 3Hauu-
Te/lHa 4acT OT ypaxHuTe TpeBu ce
13nos3sar B JOMALUHO NPUTOTBEHWN TPEB-
HV CMecku, AenbT ce yBenuyasa. [lokaTto
pasmMHOXaBaHeTO e Mnpeau3BMKaTeICTBO
camo no ce6e cu, KOHKYPEHTHOTO MpPowu3-
BOACTBO Ha COPT € CW/IHO CBBbpP3aHO C
Jobusa Ha cemeHa. CnepoBaTtesiHO ce-
neKkumsATa 3a KauecTBO He MOXe Aa KOM-
npomeTupa nNpMemavns AO6MB Ha CeMeHa.
Kato fonbnHWTENHO npeav3BuKaTesicCTBO
3a ceflekuroHepa e Hasmue oTpuuaTesiHa
BPBb3Ka MeXy ka4yecTBOTO Ha 6uomacara
n fobrBa Ha cemMeHa 3a MHOro BWOBe
TpeBu. CenekumoHepute obpbLLAT BHU-
MaHMe Ha pgobuBa Ha CeEMeHa, HO e
TPYAHO Aa ce KoMOMHMpa BMCOK A00MB Ha
doypax n ycTouMBOCT C BUCOK A06OMB Ha
cemeHa. Pa3mepbT Ha cemeHaTa Ha
TeTpannongute e ¢ 40% no-ronam
(Najda, 2004) n po6mBbLT UM e ¢ 25% no-
Bucok ot gunnouaute (Van Bockstaele,
1998). [obuBBLT Ha CeMeHa e CJ/I0XeH
npu3HaK 1 ce obycnasBs OT MHOMO reHe-
TUYHW, (PU3NONOTUYHN N arPOHOMUYECKU
acnektu. KaTto usno, ycroiiumsaTa cenek-
uMa 3a No-BNCOK [06MB Ha CeMeHa
TpsibBa Aa € HacouyeHa KbM eheKTUBHO
U3MNos3BaHe 1 peasmsauus Ha noTeHuua-
na 3a gobuB Ha cemeHa, a He C yBenu-
yaBaHe Ha pasmepa Ha penpoayKTMBHaTa
cMCTEMa, KOETO MOXe aa KoMmnpomeTvpa
KauecTBOTO Ha (ypaxHata 6uomaca.
Marshall and Wilkins (2003) noka3ssar, ye
nonoXxuTeneH edekt Bbpxy AobuBa Ha
ceMeHa OT fBa UMKb/a Ha (PeHoTunHa
Cenekumns BbPXy WHAMBUAYa/SIHW pacTe-
HYA, OTINIeXAaHN B OpaHXepusi, No-KbCHO
€ NOTBBbPAEH NPV NOJICKA YCI0BUA W MO,
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90,000 metric tonnes (mt), perennial
ryegrass accounts for almost 50 per cent
of total grass production (forage and
turfgrasses), making it the most important
grass species in Europe. Whereas
perennial  ryegrass accounted for
approximately 40 per cent of turfgrasses
compared with around 60 per cent of
forage grasses 20 years ago, nowadays
production volumes for forage and
turfgrasses are more or less equal (Bruin,
2016). If you allow for the fact that a
significant proportion of forage grasses
are used in homemade turf mixes, the
share increases again. While breeding for
these conditions is a challenge in and of
itself, the competitive production of a
variety is strongly correlated to its seed
yield. Hence, breeding for quality cannot
compromise an acceptable seed yield. As
an added challenge for the breeder, there
is a negative correlation between turf
quality and seed yield for many turfgrass
species.

Plant breeders pay attention to seed yield
but it is difficult to combine high forage
yield and persistence with high seed vyield.
The seed size of tetraploids is 40 % larger
(Najda, 2004) and their yield is 25%
higher than diploids (Van Bockstaele,
1998).

Seed yield is a complex trait and affected
by many genetical, physiological, and
agronomical aspects.

Generally, sustainable breeding for higher
seed yield should target efficient utilization
and realization of the seed yield potential
rather than an increase in size of the
reproductive system which may
compromise forage and turf quality.

Marshall and Wilkins (2003) showed that
a positive effect on seed vyield of two
cycles of phenotypic selection on
individual plants grown in glasshouse was
later confirmed in field plots.



[Jo6nBbT Ha cemeHa e OT NbpBO-
CTEMNeHHO 3Ha4YeHve 3a BuaoBeTe hypax-
HW TpeBW, U € MOosly4ns BCE MNO-roNssMo
BHMMaHWe, Tbil KaTo pa3MHOXaBaHeTo Ha
ceMeHata € BaXHO OT MWKOHOMU4Yecka
rnefHa To4yka 3a HOBWTE COPTOBE TPEBWU,
KOUTO Ce KOHKypupaTl B TbproBckarta
Mpexa. Bbnpeku, 4ye A06U-BBbT HA CEMEHA
€ CNoXeH Mpu3HaK W e 3acerHar oT
3emMefesiCKM NpPakTuKU, KakTo U OT (oak-
TOpPU Ha OKOMHaTa cpepfa, e/leMeHTuTe,
CBbp3aHu C MPOAYKTMBHOCTTA Ha CEMEHaA,
paskpvBaTt 3HauuTesiHa reHeTUu4Ha Bapuma-
uus, npegnocraBka 3a nofobpeHve ypes
OVpeKTHa nnn Henpsika cenekuus (Boelt
and Studer, 2010).

CenekunoHHaTa npouegypa 3a na-
CULLEH paiirpac ce CbCTOM OT CbOMpaHe
Ha pacTeHusi OT ecTecTBeHata ¢niopa,
OT60p Ha €eNMTHU TEeHOTUMNOBE, KOUTO
umart XeflaHu XapakKTepucTuku, onpege-
NsHe Ha o6uwa Komb6uHaTMBHa Cnoco6-
HOCT ¥ Cb3JaBaHe Ha NOJINKPOCHU MUTOM-
HULM, KOUTO 06pasyBaT CUHTETUYEH COPT
OT €e/IMTHW K/I0HOBE C BUCOKa 06Luia
KOMOUHaLMOHHA CNOCOGHOCT, Mo/sy4YaBa-
HEe Ha CemMeHa 3a HSKOMIKO TOOUHW W
onpefeniiHe Ha KayecTBOTO Ha doypaxa
OT napuesikv B cnsAta NoBbPXHOCT, MOoJy-
YEHUN CbC CUHTETUYHN CEMEHA. YCTaHOBe-
HW ca 3HAYUMUTE Pas/IMKM MeXay reHoTu-
rnoBete Mo OTHOWEHME Ha [obuBa Ha
cemeHa B knac (Ozkose, 2014). OcHoBeH
METOA B CE/IEKUMOHHUTE Mporpamu npwv
Cb3[aBaHETO Ha CUMHTETUYHM COPTOBE €
nonukpoc (Posselt, 2010).

Lenta e onpegensHe Ha nNpoayk-
TMBHOCTTa Ha CEMeHa npwv KJI0OHOBE nacu-
LeH pairpac, poauTesiCkKu KOMNOHEHTUN B
NOJINKPOC N OTOOP Ha Ha-NPOAYKTUBHUTE
N CTabUNHN KNOHOBE, YNIATO CEMEHHU MO-
ToMcTBa ga dpopmupat Syn 1 reHepauus.

MATEPWNAN N METOA4WA

Mpe3 2014 r. B WHcTuTyTa no
dypaxHuTe Kyntypu - rp. lNneeBeH ca
Cb34ajeHun ABa NONMKPOCHN NUTOMHUKA C
uen paHaoMuM3MpaHO W PaBHOCTOMHO
KPBbCTOCBaHe ¥ onpallBaHe Ha BeretaTuB-
HO pa3sMHOXEHW POAUTENICKM K/IOHOBE OT
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Seed yield is a trait of major interest
for forage and turf grass species and has
received increasing attention since seed
multiplication is economically relevant for
novel grass cultivars to compete
commercially.

Although seed vyield is a complex trait and
affected by agricultural practices as well
as environmental factors, traits related to
seed production reveal considerable
genetic  variation,  prerequisite  for
improvement by direct or indirect selection
(Boelt and Studer, 2010).

Breeding procedure of perennial
ryegrass consists of gathering of plants
from natural flora, selection of superior
species that have characteristics desired,
determination of general combination
ability, and formation of poly-cross plots
that form synthetic variety with general
combination ability high-clones, cultivation
synthetic seed for some years and
determination of quality of grass fields that
obtained with synthetic seed.

The significant differences were
determined among genotypes in terms of
seed yield per spike in this study (Ozkose,
2014). The main method in the breeding
programs for the creation of synthetic
varieties is polycross ( Posselt, 2010).

The aim is to determine seed
productivity in perennial ryegrass clones,
parental components in polycross, and a
selection of the most productive and
stable clones whose seed progeny form a
Syn 1 generation.

MATERIAL AND METHODS

In 2014 at the Institute of Forage
Crops - Pleven, two polycrosses were
established for the purpose of randomized
and equivalent crossing and pollination of
vegetative propagated parent clones of
perennial ryegrass. The following scheme



nacviweH pavirpac. M3nonssaHa e cnepg-
HaTa cxema 3a Bcekun oT Tax: 30 oTopaHu
K/IOHOBE Ca pa3MHOXEHW BeretatusHo B 4
NoBTOPEHUs — 06uo 120 pacTeHus npwu
pactosHne 50x50 cm. OcwurypeHa e
n30naLMoHHa 1BULa oT 3UMHa pbX. MNpes
nepuoga 2014-2017r. ca pekonTupaHu
CeMeHa OT BCEKM KIOH M € OoT4yeTeHa
NpoAyKTMBHOCTTa Ha cemeHa (g). Mpea-
CTaBEHU ca CpegHWu, MUHUMaSTHW, MaKCu-
Ma/IHM CTOMHOCTW, CTaHAapHW OTK/IOHe-
HAUS WM BapuauvoHHM KoedUUMEHTU Mo
nokasarenu, MNOJUKPOCW,  POAUTENCKU
KOMMOHEHTU (K/TOHOBE) M FrOAUHN.
CTaTuncrTunyecka obpaboTka
Ha AaHHUTe: KomnioTbpHata 06paboT-
Ka Ha gaHHuTe (4pe3 Excel, npn P=0,05)
BK/1IOYBA AUCNEPCUOHEH aHanus. [JaHHu-
Te 3a MpPOAYKTMBHOCT Ha CeMeHa ca
XapaKkTepusnpaHn ¢: rpaHnyHn CTONHOCTK
(min 1 max), cpegHa aputmeTnyHa (X),
cTaHAapTHO OTK/I0HeHue (SD) u koedu-
LMeHT Ha BapupaHe (CV, %). BapupaHeTto
ce cunTta 3a cnabo, cpefHo WAWM CUJTHO
npu cTtoiHoct Ha CV, CbOTBETHO: A0
10%; >10-20%, n >20 % (Dimova and
Marinkov, 1999). TIlo Fransis and
Kannenberg (1978) ¢ napameTpu cpegHa
NPOAYKTUBHOCT Ha CEMeHa U cpefeH Ba-
puvaLMoHeH KoeUUUEHT ca OTOpaHu re-
HOTMMOBE OT BCEKM MOJIMKPOC, NpeBULLa-
BalU CpegHuNTe CTOMHOCTU 3a KOMEeKLMU-
Te B YeTupu MnocrefoBaTeiHn TOAMHMU.
KaTto ocHOBEH kpuTepuin nmpu 0T60pa Ha
€/IMTHN TEeHOTMNOBE Cca W3MNON3BaHu
cpegHUTe aputMeTM4yHM CTOMHOCTM no
NPOAYKTUBHOCT Ha ceMmeHa, g u CV, %.

PE3YJITATU N OBCBXXOAHE
YCcTaHOBEHO e, Ye NpPOoAYKTUBHOCT-
Ta Ha CeMeHa NpU MHOTOTOAMLLHMN XUTHW
TpPeBW Bapupa B 3aBUCUMMOCT OT pacTu-
TeNHUA BUA, reHotuna (CopT uam ekotun,
NAOMAHO HMBO, Tpyna Ha 3psisiocT) U No
roguHKN), KakTo M OT YCNnoBusiTa Ha
oTrnexpaHe (TopeHe, cywa, CTyA, HUCKK
1 BUCOKM TEMNepaTypu U ap.).
Hali-Bcoka cpegHoroguiiHa Mpo-
[IYKTUBHOCT Ha CemMeHa Mpu K/IoHoBe
nacuLleH pairpac oT NMbpBW NOMKPOC Ce
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was used for each of them: 30 selected
clones were propagated vegetative in 4
replicates — a total of 120 plants at a
distance of 50x50 cm. An isolating strip of
winter rye is provided. During the period
2014-2017, seeds from each clone were
harvested and the productivity of seeds
was taken into account: weight of seeds
(g). Mean, minimum, maximum values,
standard deviations, and variation
coefficient, by traits, parent components,
and years are presented.

Statistical Data Processing:
Computer data processing (using Excel,
at P=0.05) involves a dispersion analysis.
Seed productivity data are characterized
by: limit values (min and max), arithmetic
mean (x), standard deviation (SD) and
coefficient of variation (CV,%).

Variation is considered poor, moderate or
strong at CV values, respectively: up to
10%; >10-20%, and >20% (Dimova and
Marinkov, 1999).

According method of Fransis and
Kannenberg (1978) with mean seed
productivity parameters and average
variation coefficient, genotypes of each
polycross  exceeding the average
polycross values were selected averaged
over four consecutive years. As basic
criteria for selection of elite genotypes
average arithmetic values of seed
productivity, g and CV, % were used.

RESULTS AND DISCUSSION

It has been established that the
yield of seeds in perennial grasses
varieties varies depending on the species,
genotype (variety or ecotype, ploidy level,
maturity group) and years) and the
conditions of cultivation (fertilization,
drought, cold, low and high temperatures,
etc.).

The highest average annual seed
productivity at the first polycrass perennial
ryegrass clones was observed in 2016, ie.



Habnogasa npe3 2016 r., T.e. TpeTa rogu- | the third year since the establishment of
Ha OT Cb3aBaHeTO Ha nonukpoca, cnep- | the polycross, followed by 2015 - the
BaHa oT 2015 — BTopa roanHa n 2014 r. — | second year and 2014 - the first - with
nbpBa C NOYTW M3paBHEHU CToMHOCTU, 1 | almost equal values, and the lowest in
Haii-Hucka npes 2017 r. — yeTBbpTa roguHa — | 2017 - the fourth year - by two to three
C ABa [0 Tpu NbTh no-Hucka (Tabnuua 1). times lower (Table 1).

Tabnuua 1. CpegHa NpPOAYKTMBHOCT Ha CEMeHa M BapualMOHHU KOoeUUUEHTN Ha
K/IOHOBE NacwuiueH paiirpac (Lolium perenne L.) B nbpBu nosimkpoc (2014-2017 r.)
Table 1. Average Seed Productivity and Coefficient of Variation of Perennial
Ryegrass (Lolium perenne L.) Clones from First Polycross (2014-2017)

0610 cpefHo

Total Average

loguHa Year 2014 2015 2016 2017 (2014 - 2017)

cemeHa cemeHa cemeHa cemeHa cemeHa

KnoH Clone n | seeds,g| CV,% |seeds,g| CV,% |seeds,g| CV,% |seeds,g| CV,% |seeds,g|CV,%
1.4,3-2 4,65 87,98 7,45 56,86 | 12,03 | 38,48 5,88 23,74 7,50 |51,77
2.4,3-3 347 |104,15| 3,67 | 62,07 2,58 | 64,72 | 3,06 73,01 3,20 |75,99
3.4,34 3,52 92,60 4,88 27,82 | 20,60 | 80,59 1,42 4,50 7,60 |51,38
4.4,3-5 3,94 77,91 3,16 36,27 6,40 98,09 5,54 82,14 4,76 | 73,60
5.4,4-1 10,00 | 72,50 | 9,72 | 20,10 | 14,20 | 77,15 | 8,26 | 127,43 | 10,54 | 74,29
6.4,4-2 2,01 146,65 | 4,69 59,56 | 31,28 | 25,02 8,67 135,81 | 11,66 |91,76
7.4,4-3 1540 | 3524 | 8,02 |104,89| 10,61 | 57,01 | 4,31 53,05 9,58 |62,55
8.4,4-4 11,26 | 29,92 | 11,80 | 33,14 | 14,46 | 40,88 | 4,09 53,75 10,40 | 39,42
9.4,5-3 6,16 68,42 8,20 41,50 | 10,57 | 62,82 4,62 61,54 7,39 |58,57
10. 6,1-3 11,08 | 4955 | 7,56 | 50,50 | 13,40 | 70,65 2,46 71,14 8,62 |60,46
11.6,1-4 6,59 69,07 | 14,42 2,42 13,86 | 24,49 2,45 37,70 9,33 33,42
12. 6,2-3 7,82 54,58 7,99 34,20 | 13,23 | 54,02 1,88 6,91 7,73 |37,43
13.6,2-4 11,53 | 26,69 | 12,58 | 20,29 | 1144 | 51,57 | 4,31 27,03 9,96 |31,40
14. 6,2-5 10,53 55,04 | 16,35 | 69,69 | 10,03 | 32,27 3,62 55,87 10,13 | 53,22
15. 6,3-3 11,67 | 17,92 | 9,83 | 71,53 | 22,88 | 69,24 | 3,60 17,24 12,00 | 43,98
16. 6,5-5 10,74 | 27,52 | 12,66 | 41,02 5,57 66,93 5,69 22,12 8,67 [39,40
17.7,1-2 6,28 65,77 2,49 91,21 7,01 24,13 1,53 0,00 4,33 | 45,28
18.7,2-2 13,69 | 19,67 | 6,89 | 38,15 1,82 0,00 1,78 0,00 6,04 |14,46
19.7,2-5 11,72 18,79 8,41 27,68 0,00 0,00 291 99,78 5,76 | 36,56
20.7,4-1 4,19 48,91 9,91 27,36 | 21,98 | 20,00 4,74 62,01 10,20 | 39,57
21.7,4-2 12,62 | 21,11 | 12,78 | 28,36 | 11,83 |102,79| 0,72 5,89 9,49 39,54
22.7,4-5 14,15 62,02 7,98 5,79 2,60 0,00 3,11 74,01 6,96 | 35,45
23.7,5-1 12,59 | 67,40 | 6,96 | 79,15 | 4,01 | 18,45 7,15 0,00 7,68 41,25
24.7,5-2 14,98 | 18,06 | 12,08 | 50,33 | 8,00 | 25,76 | 3,57 91,88 9,66 | 46,51
25.13,1-2 5,61 103,35| 9,50 37,10 | 10,12 | 57,78 0,88 117,18 6,52 | 78,85
26.13,3-2 12,13 | 54,21 | 17,49 | 48,57 | 12,573 | 79,346 | 4,180 | 95,938 | 11,59 | 69,52
27.13,3-4 14,52 25,38 9,19 35,49 | 12,968 | 37,728 | 4,108 | 60,690 | 10,20 | 39,82
28.13,3-5 2,51 57,13 7,21 30,87 | 5,010 |19,759| 5,105 |102,638| 4,96 |52,60
29.13,4-3 4,92 55,49 | 7,72 | 42,11 | 15,008 | 42,340| 0,788 |108,779| 7,11 |62,18
30. 13,5-3 3,42 45,06 7,57 62,38 | 11,370 | 61,166 | 2,500 | 96,630 6,22 |66,31
average 8,79 55,94 8,97 44,55 | 11,25 | 46,77 3,76 58,95 8,19 |51,55
min 2,01 17,92 2,49 2,42 0,00 0,00 0,72 0,00 3,20 | 14,46
max 15,40 |146,65| 17,49 |104,89| 31,28 | 102,79 | 8,67 135,81 | 12,00 |91,76
STDEV 4,27 30,64 3,62 23,30 6,79 27,93 2,06 41,46 2,31 |17,23
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Ha6niogasa ce cuiHO BapvpaHe
no reHoTunoBse (kKOHOBE). MakcumasiHa-
Ta CTOWHOCT 3a MNPOAYKTUBHOCT Ha
cemeHa e 31,28 g 3a knoH 6 (2016 r.)
(Tabnmuya 1). CpegHo 3a nepuopg oT 4
roAvHM cpegHata npPOAYKTMBHOCT — Ha
cemMeHa 3a nbpBuM nosivkpoc e 8,19 g.
Sartie et al. (2013) cbobuaBat 3a 6/13KK
CpefHn CTOMHOCTU MO MPOAYKTUBHOCT Ha
CeMeHa OT pacTeHue Ha reHoTunose na-
cuueH paiirpac B Hoea 3enaHgus — 24.0
(x 4.76) (g), min 15.6 — max 36.1 (g) u
HacnenaemMocT B LUMPOK cMucbn H — 0.44.

B HaweTOo npoy4ysaHe, nocnenosa-
TenHo 16 reHotunose (K/I0HOBE) Mpesu-
WwaBaTt cpefHaTa NpPOAYKTMBHOCT Ha ce-
MeHa 3a 2014 r. (8,79 g), kaTo min e 2,01
g, a max 15,40 g (knoH 7); 3a 2015 1. 12
K/IOHOBE MMaT MOo-BMCOKa MPOAYKTUBHOCT
OT cpefHaTta 3a nonukpoca (8,97 g) npu
min e 2,49 g, a max 17,49 g (knoH 26); 3a
2016 — 16 knoHoBe npeBulIaBaT cpepn-
Hata roguliHa nNpoAyKTUBHOCT 3a MNon-
Kpoca (11,25 g, min e 0 g, a max 31,28 g
(knoH 6). Mpe3 2017 r. 13 kKNOHOBE UMaT
no-BMcoKa MNPOAYKTUBHOCT OT cpegHarta
3a nonukpoca (3,76 g) npu min e 0,72 g,
a max 8,67 g (k1oH 6). CpegHo 3a
nepuoga, cpefgHo 3a NbpBU MNOMIMKPOC
NpPoOAYyKTUBHOCTTA Ha cemeHa e 8,19 g,
15 «k/I0HOBE uWMaT Mo-BUCOKa MPOAYK-
TMBHOCT OT cpejHarta 3a Mosimkpoca npu
min e 3,20 g, a max 12,00 g (knoH 15).

B Tabnuua 2 ca paHxupaHu B
HM3XoAsW, pend KNoHoBeTe Ha 6asa
cpefHa NpoAyKTUBHOCT 3a Lenva nepuog,
Ha npoy4yBaHeTo.

Ha odwurypa 1 e npencraseHo
pasnpefesieHneTo Ha K/IOHOBeTe Mo
cpefHa NPOAYKTUBHOCT Ha CeMeHa 3a
uenna nepuog un CV, %. B nbpsu
KBagpaHT ca CcTabusiHUTe KNOHOBE C
BMCOKa MPOAYKTMBHOCT Ha cemeHa — 9
6pos ca TeTpanIonaHun, a BbB BTOPU KBa-
ApaHT ca obpasuuTe C BuUCOKa NPOAYK-
TUBHOCT Ha CeMeHa, HO C BUCOK Koedu-
UMEeHT Ha Bapuauus, T.e. HecTabunHu — 6
6pos. Chastain (2019) npu cpaBHeHVe Ha
CTabunHOCTTa Ha reHOTUMNOBE MHOTOro-
OVILUHW KUTHU TPpeBu MO NPOAYKTUBHOCT

Significant variations in genotypes
(clones) are observed. The maximum
yield for seeds is 31.28 g for clone 6
(2016) (Table 1). On average, for a
period of 4 years, the average seed yield
for the first polycross was 8.19 g. Sartie
et al. (2013) reported close averages of
plant seed productivity of grazing grass-
land genotypes in New Zealand — 24.0
(x 4.76) (g), min 15.6 — max 36.1 (g), and
inheritance in the broad sense H — 0.44.

In our study, 16 genotypes (clones)
in series exceeded the average yield of
seeds for 2014 (8.79 g), with a minimum
of 2.01 g and a maximum of 15.40 g
(clone 7); for 2015 12 clones have a
higher vyield than the average for
polycross (8.97 g) at min e 2.49 g and
max 17.49 g (clone 26); for 2016-16
clones exceeded the average annual
productivity for polycross (11.25 g, min e
0 g, and max 31.28 g (clone 6). In 2017,
13 clones had a higher productivity than
the average for polycross (3.76 g) at min
0.72 g and max 8.67 g (clone 6). On
average, for the first polycross for the
period, seed productivity is 8.19 g, 15
clones have a higher productivity than the
average for polycross at min 3.20 g and
max 12.00 g (clone 15).

Table 2 shows the downward trend
in average productivity for the entire
survey period.

Figure 1 shows the distribution of
the clones by mean seed productivity for
the whole period and CV,%. In the first
quadrant are the stable clones with high
seed productivity - 9 are tetraploid and in
the second quadrant are the accessions
with a high yield of seeds, but with a high
coefficient of variation, i.e. unstable — 6
accessions.

Chastain (2019), when comparing the
stability of genotypes perennial grasses
in seed productivity, indicates that the
annual ryegrass is characterized by a low
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Ha cemeHa nocouysa, yYe eaHOroOOULLHUAT
pairpac ce oT/MyaBa C HUCHK koedu-
UMEeHT Ha Bapuauus — 9%, T.e. BUCOKa
CTabuHOCT, AOKaTO nacuuleH pairpac —
21% n TpbCTMKOBUAHA BracaTtka — 30%
ca C BMCOK KoeMuneHT Ha BapupaHe no
TO3W MPU3HaK, T.€. HECTabUHN.

coefficient of variation of 9%, i.e. high
stability, while perennial ryegrass — 21%
and tall fescue — 30% have a high
coefficient of variation on this trait, i.e.
unstable.

Tabnuuya 2. PanxmnpaHe Ha K/loHOBe nacuuleH pawrpac (Lolium perenne L.) no cpegHa
NPOAYKTMBHOCT Ha cemMeHa (g) — | nosinkpoc (2014-2017 r.)
Table 2. Ranking of Perennial Ryegrass Clones by Average Seed Productivity in First

Polycross (2014-2017)

KnoH Ne CpefHa NpoAyKTUBHOCT Ha ceMeHa CpepHo CV, %
Clonn Average seed productivity,g /plant Average CV, %
15 12,00 43,98
6 11,66 91,76
26 11,59 69,52
5 10,54 74,29
8 10,40 39,42
20 10,20 39,57
27 10,20 39,82
14 10,13 53,22
13 9,96 31,40
24 9,66 46,51
7 9,58 62,55
21 9,49 39,54
11 9,33 33,42
16 8,67 39,40
10 8,62 60,46
average 8,19 51,55
12 7,73 37,43
23 7,68 41,25
3 7,60 51,38
1 7,50 51,77
9 7,39 58,57
29 7,11 62,18
22 6,96 35,45
25 6,52 78,85
30 6,22 66,31
18 6,04 14,46
19 5,76 36,56
28 4,96 52,60
4 4,76 73,60
17 4,33 45,28
2 3,20 75,99
O6wo 15 reHoTMnoBe naculleH A total of 15 genotypes of
paiirpac npegctaBnsBar MHTepec 3a | perennial ryegrass are of interest to the
oT6opa. OT6paHu ca reHoTunose nacu- | breeding. Genotypes of  perennial
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LLEH panrpac c no-BMCOKa U cTabuiHa
NPOAYKTMBHOCT Ha CEMeHa OT cpefHarta
3a nepuoja Ha npoy4YBaHeTo CTOMHOCT 3a
nbpBM nonukpoc: 15, 8, 27, 20, 24, 21,
13, 16 n 11 (dwurypa 1). NMoTBbPXKAABA
ce, ye TeTpanIongH1UTE reHoTMnoBe umart
no-BMcOKa NPOAYKTUBHOCT Ha CEMeHa B
HaleTo npoy4ysaHe (Katova, 2016).

ryegrass with higher and stable seed
productivity from the average for the
period of the study were selected for the
first polycross: 15, 8, 27, 20, 24, 21, 13,
16 and 11 (Figure 1). It is confirmed that
tetraploid genotypes have higher seed
productivity in our study (Katova, 2016).
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o1l 21
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cv, %
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dur. 1. PasnpegesnieHne Ha K/IOHOBE MaculleH palirpac no npoaykTMBHOCT Ha

cemMeHa 1 CTabusiHOCT - | monnkpoc

Fig. 1. Distribution of Perennial Ryegrass Clones by Seed Productivity and

Stability - | polycross

Haii-Bucoka cpegHoroguiiHa npo-
OYKTUBHOCT Ha CeMeHa npu K/IOHOBe
nacuiieH paiirpac oT BTOPMU MNOMKPOC
ce Habnwpgaea npes 2015 r., T.e. BTopa
rofvHa OT Cb3fiaBaHeTo Ha MoJMKpPOoca,
cnepgsaHa ot 2016 — Tpeta roguvHa wm
2014 1. — MbpBa C NOYTU W3PaBHEHN
CTOMHOCTW, U Hali-Hucka npe3 2017 r. —
YyeTBbPTA r0AUHA — C YETUPY 40 NEeT NbTKU
no-Hucka (Tabnuua 3). Habnwopgasa ce
CWIHO  BapupaHe N0  TEHOTUNOBEe
(knoHoBe). MakcumasniHaTa CTOWHOCT 3a
NPOAYKTUBHOCT Ha cemeHa e 21,58 g 3a
KNoH 12 (2015 r.) (Tabnuua 3).

The highest average annual
productivity of seeds in perennial
ryegrass clones of the second polycross
was observed in 2015, the second year
since the establishment of the polycross,
followed by 2016 — the third year and
2014 — the first with almost equal values,
and the lowest in 2017 — the fourth year —
by four to five times lower (Table 3).
Significant  variations in  genotypes
(clones) are observed. The maximum
yield for seeds is 21.58 g for clone 12
(2015) (Table 3).
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Tabnuua 3. CpegHa NPOAYKTUBHOCT Ha CeMeHa U BapuauMOoHHU KoeuuneHTn Ha
K/IOHOBE NacuLeH parirpac (Lolium perenne L.) BbB Il nonukpoc (2014-2017 r.)

Table 3. Average Seed Productivity and Coefficient of Variation of Perennial
Ryegrass (Lolium perenne L.) Clones from Second Polycross (2014-2017)

0610 cpesHo

FognHa Total Average

Year 2014 2015 2016 2017 (2014 - 2017)

KnoH Ne | cemeHa cemeHa cemeHa cemeHa cemeHa

Clonn seeds,g| CV,% |seeds,g| CV,% |seeds,g| CV,% |seeds,g| CV,% |seeds,g| CV,.%
1.8,1-2 2,34 34,57 11,29 32,57 6,81 33,57
2.8,1-3 2,25 38,16 3,40 30,30 4,46 36,27 3,37 34,91
3.8,1-5 4,31 98,39 7,72 65,14 4,07 41,77 0,04 0,00 4,04 51,32
4.8,2-3 4,68 89,19 4,70 44,24 4,69 66,71
5.8,3-1 4,07 85,10 11,94 34,58 9,52 48,66 8,51 56,12
6.8,3-1 4,48 91,29 11,71 38,28 7,22 66,70 0,06 0,00 5,87 49,07
7.8,3-1 12,55 52,47 11,76 75,71 7,69 0,00 10,67 42,73
8.8,3-2 6,40 21,70 10,05 62,65 12,42 | 67,02 2,97 95,48 7,96 61,71
9.8,3-3 6,98 58,12 5,93 121,21 4,74 43,56 1,08 0,00 4,68 55,72
10. 8,3-4 8,82 20,76 15,74 36,19 11,65 0,00 12,07 18,98
11. 8,3-4 3,01 65,92 9,78 14,54 3,95 13,08 3,95 13,08 517 26,66
12.8,3-4 8,34 59,39 21,58 29,89 9,18 ]101,36| 0,97 91,81 10,02 70,61
13.8,3-5 8,22 27,81 12,07 45,64 5,52 70,84 0,78 12,27 6,65 39,14
14.8,4-1 1,97 133,31 6,91 58,11 11,43 | 26,30 0,30 0,00 5,15 54,43
15. 8,4-2 9,70 24,14 13,41 55,80 8,05 27,93 0,48 0,00 7,91 26,97
16. 8,4-2 5,05 45,76 6,61 50,18 5,18 84,07 3,06 11,80 4,97 47,95
17.8,4-2 5,98 95,07 8,13 52,86 4,66 54,53 6,25 67,49
18. 8,4-3 10,41 47,24 13,62 34,92 7,08 4,39 0,58 87,31 7,92 43,46
19. 8,4-3 7,41 59,73 9,79 129,28 | 11,69 0,00 1,05 26,94 7,48 53,99
20. 8, 4-3 2,80 96,76 7,02 62,78 8,45 0,00 6,09 53,18
21.8,4-4 4,10 52,34 16,93 32,37 7,47 19,42 2,90 74,30 7,85 44,61
22.8,4-4 4,46 73,88 16,54 0,00 1,01 0,00 7,34 24,63
23.8,4-4 4,38 63,82 4,51 96,77 4,45 80,29
24.8,4-5 5,65 35,40 6,53 47,50 5,06 78,19 5,75 53,70
25. 8,4-5 2,97 73,39 6,05 18,85 7,58 0,00 5,53 30,75
26. 8,4-5 9,39 25,16 4,32 106,35 0,00 0,00 4,57 43,84
27.8,5-3 8,06 62,69 8,68 62,84 5,54 46,16 0,58 0,00 571 42,92
28. 8,5-3 1,92 85,03 7,08 62,86 1,59 0,00 3,53 49,30
29. 8,5-3 2,19 22,15 10,12 26,61 3,65 |160,76| 0,36 4,08 69,84

30. 8,5-3 1,47 40,22 8,87 88,71 2,30 58,55 0,54 102,14 3,30 72,40

average 5,48 59,30 9,76 53,92 6,52 40,37 1,25 32,20 6,28 48,90

min 1,47 20,76 3,40 0,00 0,00 0,00 0,04 0,00 3,30 18,98

max 12,55 | 133,31 | 21,58 | 129,28 | 12,42 | 160,76 | 3,95 102,14 | 12,07 80,29

STDEV 2,93 28,47 4,26 30,48 3,27 39,39 1,21 41,41 2,17 15,47

CpegHo 3a nepuog OT 4 rognHu On average, for a period of 4
cpefHaTa NPoOAYKTUMBHOCT Ha cemeHa 3a | years, the average seed yield for the
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BTOPWU nonmkpoc e 6,28 g. MNMocneposa-
TenHo 13 reHoTunoBe (KNOHOBE) NpeBu-
wasaT cpegHaTa MNPOAYKTUBHOCT Ha
cemeHa 3a 2014 r. (5,48 @), kaTo min e
1,47 g, a max 12,55 g (knoH 7); 3a 2015
r. 19 k1oHOBe MMaT MNO-BMUCOKA MNPOAYK-
TUBHOCT OT cpefiHaTa 3a nonukpoca (9,76
g) npy min e 3,40 g, a max 21,58 g (knoH
12); 3a 2016 — 13 knoHOBe npesuLIaBaT
cpefHaTa rogmwiHa nNpoOAyKTMBHOCT 3a
nonukpoca (6,52 g, min e 0 g, a max
12,42 g (k1OH 8) 1 YeTnpU OT KNOHOBETE
ca 3armHanm Win HAMaT cemMeHa.

Mpe3 2017 r. 5 kNoOHOBe MmaT No-
BMCOKa MPOAYKTMBHOCT OT cpejHata 3a
nonukpoca (1,25 g) npm min e 0,04 g, a
max 3,95 g (knoH 11) n 12 oT KNoHOBETE
ca 3armHanu nnam 6e3 cemeHa. CpefHo 3a
nepuoga, CpegHo 3a BTOPW NOSMKPOC
NPOAYKTUBHOCTTA Ha ceMeHa e 6,28 g,
12 knoHoBe MMAaT MO-BMCOKA NPOAYKTWB-
HOCT OT cpejHaTta 3a nosvkpoca npv min
e 3,30 g, amax 12,07 g (knoH 10).

B Tabnuua 4 ca paHxupaHu B
HM3XoAsL, pend KNoHoBeTe Ha 6asa
cpefiHa NPOAYKTUBHOCT 3a LieNna nepuos
Ha npoy4YBaHeTo.

Ha durypa 2 e npeacraBeHo pas-
npefesieHNeTo Ha K/I0HOBeTe Mo cpefHa
NPOAYKTUBHOCT Ha CeMeHa 3a Luenus
nepuog n CV, %. B nbpBM KBagpaHT ca
CTabunHWTE K/IOHOBE C BMCOKA MPOAYK-
TUMBHOCT Ha ceMeHa — 8 6pos ca TeTpa-
naougHu, a BbB BTOPWM KBagpaHT ca
obpasunTe C BMCOKA NPOAYKTUBHOCT Ha
CemMeHa, HO C BWCOK KoedMLMEHT Ha
Bapvauus, T.e. HecTtabunHu — 4 6pos.
O6wo 12 reHOTUNOBE MacueH paiirpac
npeacrasnsasaT MHTepec 3a otbopa.

second polycross was 6.28 g.
Sequentially, 13 genotypes (clones)
exceeded the average yield of seeds for
2014 (5.48 g), with a minimum of 1.47 g
and a maximum of 12.55 g (clone 7); for
2015, 19 clones have a higher
productivity than the average for
polycross (9.76 g) at min e of 3.40 g and
max 21.58 g (clone 12); for 2016-13
clones exceeded the average annual
productivity for polycross (6.52 g, min e O
g and max 12.42 g (clone 8) and four of
the clones died or had no seeds.

In 2017, 5 clones had a higher
productivity than the average for
polycross (1.25 g) at min e 0.04 g and
max 3.95 g (clone 11) and 12 of the
clones died or no seeds. On average, for
the second period, the yield of seeds on
seeds is 6.28 grams, 12 clones have a
higher vyield than the average for
polycross at min. 3.30 grams, and max
12.07 grams (clone 10).

Table 4 shows the downward trend
in average productivity for the entire
survey period.

Figure 2 shows the distribution of
clones by mean seed productivity for the
whole period and CV, %. In the first
quadrant are the stable clones with high
seed productivity — 8 are tetraplodic and
in the second quadrant are the
accessions with a high yield of seeds, but
with a high coefficient of variation, i. e.
unstable — 4 items. A total of 12
genotypes of perennial ryegrass are of
interest to the breeding.
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Tabnnuya 4. PaHxunpaHe Ha K/IOHOBE NacullleH pairpac no cpegHa NnpoayKTUBHOCT Ha
ceMeHa (g) BbB BTOpY Nosinkpoc (2014-2017r1.)

Table 4. Ranking of Perennial Ryegrass Clones by Average Seed Productivity in
Second Polycross (2014-2017)

KnoH Ne CpefHa NpoAYyKTUBHOCT Ha ceMeHa CpepgHo CV, %
Clonn Average seed productivity,g /plant Average CV, %
10 12,07 18,98
7 10,67 42,73
12 10,02 70,61
5 8,51 56,12
8 7,96 61,71
18 7,92 43,46
15 7,91 26,97
21 7,85 44,61
19 7,48 53,99
22 7,34 24,63
1 6,81 33,57
13 6,65 39,14
average 6,28 48,90
17 6,25 67,49
20 6,09 53,18
6 5,87 49,07
24 5,75 53,70
27 571 42,92
25 5,53 30,75
11 5,17 26,66
14 5,15 54,43
16 4,97 47,95
4 4,69 66,71
9 4,68 55,72
26 4,57 43,84
23 4,45 80,29
29 4,08 69,84
3 4,04 51,32
28 3,53 49,30
2 3,37 34,91
30 3,30 72,40

OT1bpaHn ca 8 reHoTunose nacwu- Eight genotypes of perennial

LLleH paiirpac C Mno-Bucoka U cTabunHa
NPOAYKTMBHOCT Ha CeEMeHa OT cpefHarta
3a nepuoja Ha npoy4YBaHeTo CTOMHOCT 3a
BTOpW nonukpoc: 10, 7, 15, 22, 18, 1, 13,
n 21 (durypa 2). Npun cpaBHEHME MexXay
ABarta nosimkpoca no npoAyKTMBHOCT Ha
CeMeHa W ObAroTpaiHOCT Ha poautesn-
CKUTE KOMMOHEHTU Ce OTyMTa MO-BMCOKa
cpegHa MpoAyKTMBHOCT Ha CEMeHa B
MbpBM MOMMKPOC W MO-rofisiMa  AbAro-
TpalHOCT Ha POAUTE/ICKMTE K/TI0HOBE, 6€3
oTnafaHe Ha HUTO eAuH OT TSX.

ryegrass with higher and stable seed
productivity were selected from the mean
value of the second polycross: 10, 7, 15,
22, 18, 1, 13, and 21 (Figures 2).
Comparison between the two polycrosses
on seed productivity and the durability of
the parental components shows higher
average seed productivity in the first
polycross and greater shelf life of
parental clones, without dropping any of
them.
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MoTBbpPXAaBa ce, Ye TeTpan/ions-
HUTE TeHOTUMNOoBE umar Mo-BUMCOKa MpPo-
OYKTUBHOCT Ha cemeHa (Van Bockstaele,
1998; Katova, 2005; 2016).

B 3akntoyeHve, BbNPeKu ronemmute
KonebaHWs BbB MPOAYKTMBHOCTTA Ha
cemMeHa, fb/hKalim ce Ha haktopuTe Ha
oKo/HaTa  cpefa, MMa  TeHeTWUYHU
Bapuauuv BbTPE M Mexay noavkpocute
3a TO3M MNpuU3HaK, KoMTo Guxa mornv ga
6bAaTt M3Mnon3BaHn upes cenekums.

N3BOAN

1. YctaHoBEeHO e, 4e npoAyKTUB-
HOCTTa Ha cemeHa npu nacuileH pairpac
Bapvpa B 3aBWCUMOCT OT reHotuna (KnoH
MU NJOUAHO HUBO) W CE30HHWU PasNnuus
(roauHwn).

2. YctaHoBeHun ca KnoHoBseTe
nacuileH pairpac C Hai-BMCOKa MpPOAykK-
TMBHOCT Ha CeMeHa Nno roguHu 1 obwo 3a
yeTupu roduLLEH Neprnog oT Asa Nosmnkpoca.
3. Haii-Bucoka npoAyKTMBHOCT Ha
CemMeHa CpefHOroAuWHO ce oTyMTa npu
K/IOHOBE OT MbPBW MOJIMKPOC MacuLieH
paiirpac npe3 2016 r. c MakcumasHa
cToinHocT 31,28 g 3a K/1oH 6.

It is confirmed that tetraploid
genotypes have higher seed productivity
(Van Bockstaele, 1998; Katova, 2005;
2016).

In conclusion, despite the high
fluctuations in seed productivity due to
environmental factors, there are genetic
variations within and between the
polycrosses for this trait that could be
used by selection.

CONCLUSIONS
1. Seed productivity in grazing
grasses has been found to vary with
genotype (clone and fruiting level) and
seasonal variations (years).

2. The grassland ryegrass branches
with the highest seed productivity per year
and a total of four years of two polycrosss
have been established.

3. The highest seed productivity per
annum is recorded at first polycross
perennial ryegrass clones in 2016 with a
maximum value of 31.28 g for clone 6.
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4, CpepfHnTe CTOMHOCTM 3a NpoAaykK-
TMBHOCT Ha cemMeHa 3a 2016 r. (11,25 @)
npu naculleH paiirpac ca Mo-BUCOKU, B
cpaBHeHue ¢ Te3n ot 2014 r. (8,79 g), 2015
r. (8,97 g) n 2017 r. (3,76 g), CbOTBETHO.

5. OT6paHu ca reHoTunose (KNOHOBE)
nacveH paiirpac ¢ no-BMCOKa MNPOAYK-
TMBHOCT Ha CeMeHa OT cpefHoroguliHaTa
CTOMHOCT 3a MOJIMKpoCKuTE.

6. O6wo 15 reHoTMNOBE NacCULLEH
paiirpac npeacrtaBnsBar UHTeEpec 3a
0T60pa, KaTo 9 C Mo-BMCOKAa U CTabusiHa
NPOAYKTUBHOCT Ha CeEMeHa 0T cpejHarta
3a nepmoga CTOMHOCT 3a NbPBU NONKPOC
ca: 15, 8, 27, 20, 24, 21, 13, 16 n 11.
MoTBbpXAaBa ce, 4ye TeTpanaongHuTe
reHoTUnoBe MMaTt MNo-BMCOKa MPOAYKTUB-
HOCT Ha cemeHa.

7. O6wo 12 reHOTMNOBE NaCULLEH
paiirpac npeacTaBnsBaT UHTEpec 3a
0oT60pa, KaTo 8 € Mo-BMCOKa U cTabusiHa
NPOAYKTUBHOCT Ha CeEMeHa 0T cpejHarta
3a nepvoga CTOMHOCT 3a BTOPY NOJIKPOC
ca: 10, 7, 15, 22, 18, 1, 13, n 21.

8. KnoHoBeTe c Haill-BUCOKa n cTa-
6unHa NpPOAYKTMBHOCT Ha CeMeHa Le
yyacTBarT KaTo:

= pPOAUTEsICKU KOMMOHEHTU 3a
hopMUpaHe Ha CUHTETUYHY nonynawmm,
= B C/ieBaly KPbCTOCKU U

= Llle Ce CbXpaHaBarT Kato reHohoHA.

4, The average vyields for seed
production in 2016 (11.25 g) for perennial
ryegrass are higher than those of 2014
(8.79 g), 2015 (8.97 g) and 2017 (3.76 g),
respectively.

5. Perennial ryegrass genotypes
(clones) were selected with a higher seed
yield than the average annual polycross
value.

6. A total of 15 genotypes of
perennial ryegrass are of interest to the
breeding, with 9 with a higher and stable
seed productivity than the average for the
period of the first polycross: 15, 8, 27, 20,
24, 21, 13, 16 and 11. It is confirmed that
tetraploid genotypes have higher seed
productivity.

7. A total of 12 genotypes of
perennial ryegrass are of interest to the
breeding, with 8 with higher and stable
seed productivity than the average for the
period of the second polycross: 10, 7, 15,
22,18, 1,13, and 21.

8. The clones with the highest and
stable seed productivity will participate as:

= parental components for the formation
of synthetic populations,
= in subsequent crosses and

—> will be stored as a gene pool.
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PE3IOME

Mpe3 nepuoga 2016-2017 rognHa B
WMHCTUTYT no  QoypakHuTe KynTypwu
MneBeH e wu3BegeH paHAOMM3UPaH
MOJICKM ONUT C LWecTHadecT obpasum (net
copta u 11 nonynauuun) 3eesgaH (Lotus
corniculatus L.).

O6eKT Ha npoy4yBaHe € WHTEH3MB-
HUAT pacTex npes BTopaTa U TpeTata
roguHa OT pasBuMTMETO Ha obpasuu
3Be3/aH, Npu KOHTPOJIEH BapuaHT copT
Toprosuwe 1. [Mpe3 Beretaymsatra ca
N3BBbPLUEHN TPU-YETUPY NOKOCHABAHWSA BbB
(peHohaza Hauvasnio Ha ubgTex (BBCH
61) npe3 uHTepBan 20-25 AHW. YcTaHo-
BeHO e 100% 3armBaHe Ha pacTeHusATa
cnep NbpBM OTKOC Ha TpeTaTa roguHa npu
coptoBete Leo, Taborac, Gran San
Gabriele n Bosna Lotus. C Haii-ronsimo
KO/IM4ecTBO cBexa bromaca cnpsamo copT
Toprosulle 1 npes Tpetara Beretaunsa ce
oTkposieaT Stamm GHO1 (11,6%), Stamm
GHO02 (6,9%) un JlokanHa nonynauus 1
(8,8%). BnusiHne Bbpxy HaTpynBaHETO Ha
cBexa bmomaca npu obpasuute 3Be3faH,
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SUMMARY

During the period 2016-2017 was
conducted a randomized field experiment
with sixteen accessions (5 varieties and
11 local populations) of the birdsfoot
trefoil (Lotus corniculatus L.) in the
Institute of Forage Crops - Pleven.

The subject of the study is the
intensive growth in the second and third
year of the development of birdsfoot trefoil
accessions, with control variant variety
Targovishte 1. During the vegetation,
three or four cuts were started at the start
of flowering (BBCH 61) at an interval of
20-25 days. 100% plant death was found
after the first cut of the third year of the
varieties Leo, Taborac, Gran San
Gabriele and Bosnha Lotus. With the
highest amount of fresh biomass
compared to Targovishte 1, Stamm GHO1
(11.6%), Stamm GHO02 (6.9%) and Local
population 1 (8.8%) stand out during the
third growing season. Influence on the
accumulation of fresh biomass in the
populations of birdsfoot trefoil is due to



B Mo-rofiiMa CTeneH okassBa gaktopa
TOAMHM Ha npoyusaHe (n°=31,1), a
He3HauyuTesIHO e B/IMSAHWETO Ha dhakTopa
o6pasum (n°=12.2).

KntouoBn aymn: 3BesgaH (Lotus
corniculatus L.), arpomeTeoposiornyHu
ycnoBus, cBexa brnomaca

YBO[,

MHororognwHnte 6060BM pacTte-
HUSA MMaT MHOIO BaXHa Ppons B YCTOi-
ynBOTO 3emepgenue. bobosuTe dypakHK
KyNnTypy ca OCHOBHUAT efleMEeHT Ha
TpeBHaTa €KOCUCTEMA, OT KOATO 3aBUCK
KauecTtBoTO Ha ¢hypaxa (Naydenova et
al., 2013). BugoBoTo pasHoob6pasune wu
ONTUMa/THUTE KOMOWHALMN Ha TPEBHU C
6060BM KOMMOHEHTN B 3aBUMCMMOCT OT
pexvMa Ha M3non3BaHe UM eKoorM4yHuTe
yCnoBus ocurypsisat no-4o6po 13nosnssa-
He Ha npupogHuTe pecypcu (Bozhanska
et al. 2018; Bozhanska and Churkova,
2019). LleHeH 6060B KOMMNOHEHT npwu
Cb3aBaHeTo Ha U3KYCTBEHM nacua n 3a
NpoOM3BOACTBO Ha (hypax e 3Be3daHbT
(Lotus corniculatus L.) (Churkova, 2008;
2009; 2013; Valkov and Chiurazzi, 2016;
Vasileva and Vasilev, 2012; Vasileva,
2017). 3Be3gaHbT (Lotus corniculatus L.)
€ LUMPOKO pasnpoCTPaHeH B Cpean3eMHo-

Mopckus  pervoH (Grant and Niizeki,
1999). EKonorMyHute u  BMOMOTUYHK
XapakTepucTMkn Ha Buga ro npasAT

noaxoAsLl, KOMNOHEHT NpW Cb3AaBaHeTo
Ha uskyctBeHu nacuuwa (Pelikan, 2002).
BuabT vma BUCOKA MPOAYKTMBHOCT, CEHO-
KOCHOCT, CTY[l0- U CyXOyCTONYMBOCT, A06pa
[OGVBHOCT B Mo-6e4HM NOYBM M afanTuB-
HOCT KbM pasfIMyHN arpoeKkosiIorMyHU YCo-
Bus (Churkova, 2012; 2019). 3Be3gaHbT €
nacuileH BWfA C NOTeHLMan 3a 3acyLlnneu
paiioHn C yMepeHO M040POAHU MOYBH,
KbAETO KMCENWHHOCTTa WU OrpaHu4yeHuaT
[JpeHax orpaH/yaBa ycTOWUMBOCTTaA Ha ApY-
rm 6060Bu pacteHus (Bologna et al., 1996).

MpOoAYKTMBHOCTTA, KayecTBOTO MU
yCTOMUMBOCTTa Ha TpeBOCTOUTE 3aBUCAT
OCBEH OT u3bopa Ha BuA, Taka M OT
nsbopa Ha copt (Naydenova and Mitev,
2015). 3a wgeHTucbmuupaHe Ha Hali-
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the study vyears (n°=31.1) and the
influence of the sample factor (n°=12.2) is
insignificant.

Key words: birdsfoot trefoil (Lotus
corniculatus  L.),  agrometeorological
conditions, fresh biomass

INTRODUCTION

Perennial legumes have a very
significant role in sustainable agriculture.
Legume forage crops are the major
element of grassland ecosystem, on
which the forage quality depends
(Naydenova et al, 2013). Species
diversity and optimal combinations of
grass with legume components depending
on the ecological conditions and the
usage regime provide for the better
management of natural resources
(Bozhanska et al. 2018; Bozhanska and
Churkova, 2019). Valuable component in
the establishment of artificial pastures and
for forage production is a birdsfoot trefoil
(Lotus corniculatus L.) (Churkova, 2008,
2009; 2013; Valkov and Chiurazzi, 2016;
Vasileva and Vasilev, 2012; Vasileva,
2017). The birdsfoot trefoil (Lotus
corniculatus L.) is widespread in the
Mediterranean region (Grant and Niizeki,
1999). The ecological and biological
characteristics of the species make it an
appropriate component in the creation of
artificial pastures (Pelikan, 2002). The
spesies has high productivity, hay-
mowing, cold and drought resistance,
good yield in poorer soils, adaptability to
different agroecological conditions
(Churkova, 2012; 2019). Birdsfoot trefoil is
a high-quality pasture species with
potential for dryland areas with
moderately-fertile soils, where acidity or
impeded drainage limits the persistence of
other legumes (Bologna et al., 1996).

Productivity, quality and resilience
of the pastures depend on the choice of
species and variety (Naydenova and
Mitev, 2015). Variability for the great
number of agronomically traits is very



NPOAYKTUBHUTE TEHOTUMNOBE BaXKHA POs
nma rosiemmsi 6poli CToMaHCKM NpusHauu.
TsAxHaTa BapuabunHOCT no3BonsBa Mo-
[o6psABaHEeTO0 UM M U3MNOM3BAHETO Ha
reHOTUNoOBeTe B MO-HATaTblUHM Cefek-
UMoHHM nporpamu (Gatari¢ et al., 2013).
Mpu cenekuusita Ha MHOFOrOAMUIHNUTE
6060BU KyNTypU 3a NacuLLHO M3NoJsi3BaHe
Cce uenu BWCOKa NATHa NPOAYKTUBHOCT,
afanTMBHOCT M AbArOTPAKHOCT NpW KOH-
KPETHW arpomMeTeoposIOrMyHM  YC/I0BUS,
KauecTBo Ha (oypaxa n gp. (Naydenova
and Mitev, 2015).

Llenta Ha npoyyBaHeTo e pga ce
onpefenn pasBUTMETO M AUHaMuKatTa Ha
HaTpynBaHe Ha cBexa bvomaca npu cop-
TOBEe ¥ nonynauuv 3sesfaH B 3aBUCUMOCT
OT [AVMHamMukKaTa Ha MeTeoposiIorMyHuTe
thakTopm.

MATEPVAT N METOON

W3cnepsaHeTo e npoBefeHO npes
nepuoga 2016-2017 rognHa B WHCTUTYT
no cypaxHute kyntypu - NneBeH ¢ 16
copta u nonynauun 3Be3gaH (Lotus
corniculatus L.) ¢ pasivyeH npousxon
(Tabnumuya 1).

important in order to identify the most
productive genotypes, and to introduce
them into the further breeding process
(Gatari¢ et al., 2013).

In  breeding programs of varieties
perennial legumes of pastoral use is
aimed at high summer productivity,
adaptability and durability under specific
agrometeorological  conditions,  feed
quality, etc. (Naydenova and Mitev, 2015).

The aim of the study is to determine

the development and dynamics of
accumulation of fresh biomass in varieties
and accessions birdsfoot trefoil in
dependence on the dynamics of

meteorological factors.

MATERIAL AND METHODS

The study was carried out the
period 2016-2017 in Institute of forage
crops - Pleven and 16 variety and
populations of birdsfoot trefoil (Lotus
corniculatus L.) of different origins were
investigated (Table 1).

Ta6r||/|u,a 1. HanmeHoBaHue u npom3xong Ha COpToBe W nonynauun 3s3ses3gaH

(Lotus corniculatus L.)

Table 1. Name and origin of variety and population from birdsfoot trefoil (Lotus

corniculatus L.)

Ne HanmeHoBaHune Copt/Monynayus Mpowusxon Xabutyc
Name Variety/Population Origin Habitus
1 [Targovishte 1 \Variety Bulgaria W/E
2 |Leo \Variety Canada W/E
3 [Taborac Variety Hungary W/E
4 |Gran San Gabriele Variety Italy W/E
5 |Bosha Lotus Variety Bosnia and Herzegovina W/E
6 [Natural population Local population Bosnia and Herzegovina W/E
7 |Stamm GHO1 Local population Austria W/E
8 |Stamm GHO02 Local population Austria W/E
9 |Local population 1 Local population Central Northern Bulgaria W/E
10|Local population 2 Local population Central Northern Bulgaria W/E
11 |Local population 3 Local population Central Northern Bulgaria W/E
12 |Local population 4 Local population Central Northern Bulgaria W/E
13|Local population 5 Local population Central Northern Bulgaria W/E
14 |Local population 8 Local population Central Northern Bulgaria NN/SE
15|Local population 9 Local population Central Northern Bulgaria NMN/SE
16|Local population 10 Local population Central Northern Bulgaria C/S

NereHpa: VI — nsnpaseH; M —nonymsnpaseH; C — cTeneLy.
Legend: E — erect growth form; SE —semi-erect growth form; S- spread growth form.
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Ceuntbata Ha obpasuuTe 3Be3faH
e m3BbpleHa npe3 2015 roguHa, Kato
06eKT Ha Npoy4yBaHe € MHTEeH3MBHUA pac-
TeX npes3 BTOpaTa M TpeTtaTa roguHa ot
passBuTUETO MM. 3a KOHTpO/a e M3nos3saH
copt 3Be3gaH Twoprosuwe 1. Bceku
BapuaHT e 3anaraH B MNeT MOBTOPEHUsA
npu mMexanypenoso pascrogHve 0,50 m.
Mpe3 BeretauusAtTa ca W3BLPLUEHN TPU-
YyeTnpU NokocsBaHNA BbB heHodasa Ha-
Yyasno Ha ubtTex (BBCH 61) npes uHTep-
Ban 20-25 gHun. OnpefensHa e ceexara
6uomaca (g/pacteHme) no OTKOCU M 3a
BeretauuaTa Ha MpoyysaHUTe TOAUHW.
®deHohasnTe Ha passuTHe ca onpepens-
HW NO efiVHHaTa cucTemMa 3a KogupaHe Ha
oeHoNnornyHuTe (pasm Ha passuTue 3a
MOHO- U ABycemefefiHu pacTuTenHn Bu-
pose (Meier, 2001). 3a Bcekn oT hopMu-
paHuTe OTKOCKU € OTYETEHO KOJSIMYECTBOTO
Ha popmupaHaTa cBexa 6uomaca cpef-
HO 3a ef]HO pacTeHue, g.

MpocnepeHy ca OCHOBHUTE METEO-
pPoONornyHM paktopn (MeceyHa cyma Ha
BaUIeXUTE, MM, CpefHOAEHOHOLWHA TeM-
nepartypa Ha Bb3gyxa, °C, OTHOCUTEsHA
B/TOXHOCT Ha Bb3ayxa, %) npes Bereta-
LMOHHUA nepuopg Ha kyntypata. Onpege-
NIeH e VHAeKkcbT Ha apugHoct Ha De
Martonne 3a npoyyBaHUTE  TrOAMHM
(Croitoru et al., 2012).

MonyyeHnTte pesyntatu ca obpa-
60TEHN CcTaTUCTUYECKM C NporpamHus
npoaykr Statistica Ver. 10.0.

PE3YJITATU N OBCBXXOJAHE
loAnHWTE Ha npoyyBaHe ce pas/nu-
yaBaT MO OTHOLUEHWEe Ha MeTeoposiorny-
HuTe ycnosusa (Tabnuua 2).

Mpe3 2016 rognHa KONNMYECTBOTO U
pasnpefenieHMeTo Ha Banexute npes
BeretaumoHHusa nepuog (I1I-X) Ha kynTy-
pata e HepaBHOMepHO. CTOWHOCTUTE 3a
MeCeyHUTe CyMW Ha Banexute npes
NeTHUTe Mecelu BapupaTt He3HauuTesHo,
KaTo cymata Ha Ba/iexuTe 3a BereTa-
LMOHHNA nepuoj Haasuwasa € efga C
22,1 mm cnpAmMo Te3u 3a MHOroroguil-
HusA nepuog (1964-2000r.). MNpes3 2017 ro-
OnHa cymarta Ha Banexute 3a Bereta-

The sowing of the birdsfoot trefoil
accessions was carried out in 2015, the
subject of the study is intensive growth
being in the second and third years of
their development. The variety
Targovishte 1 is used for control. Each
variant consists of five replications with
row spacing 0.50m. During the vegetation
period, three-four cuts were carried out in
growth stage beginning of flowering
(BBCH 61) at interval of 20-25 days. The
fresh biomass (g/plant) in the all cuts and
for the vegetation period of the studied
years was determined. The growth
stages of development is determined by a
system of uniform coding of growth
stages of development for mono- and
dicotyledonous plant species (Meier,
2001). For each of the formed cuts, the
amount of fresh biomass generated per
plant was reported, g.

The main meteorological factors
(monthly precipitation, mm, average daily
air temperature, °C, relative air humidity,
%) were monitored during the vegetation
period of the crop.

The De Martonne index of study years
was determined (Croitoru et al., 2012).

All  experimental data were
statistically processed using the software
package Statistica Ver. 10.0.

RESULTS AND DISCUSSION

Years of study differ in terms of
meteorological conditions (Table 2).

In 2016 the quantity and distribution
of precipitation during the growing period
(IN-X) of the crop is uneven. The values
for the monthly precipitation during the
summer months vary slightly, the amount
of precipitation of the vegetation period
exceeding only 22.1 mm to those for the
multi-annual period (1964-2000). In 2017
the monthly precipitation for the
vegetation period is significantly higher
(+168 mm), with significant precipitation
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LMOHHYMSA

BMCoka (+168 mm),
KonnyecTea Banex (mai +91,6 mm u onm

nepvos € 3HauYuTesHo Mo-
CbC 3HAYUTESHU

+98,8 mm) npes BeretayusaTa.

variation in

ave

(May +91.6mm and July +98.8mm) during
the active vegetation of the crop. The
the

rage daily air

temperature is significant.

Tabnuua 2. MeTeopoNOrMyHM NokasaTes v No Meceum
Table 2. Meteorological indicators by months

Mepuog CpefHoMeceyHa TemnepaTypa Ha Bb3gyxa/Mean monthly air temperature, t °c
Period moogvoN VIV v x o [FPeano sa i
verage for IlI-X
1964-2000 6.1 11.7 17.5 21.0 23.1 22.5 18.2 [17.1
2016 8.5 [15.4 16.4 23.0 24.6 23.5 19.4 [18.7
OTKnoHeHne/Deviation 2.4 3.7 -1.1 2 1.5 1 1.2 1.6
2017 10.3 [12.2 16.7 23.0 23.9 24.5 19.5 [18.6
OTKnoHeHne/Deviation 4.2 0.5 -0.8 2 0.8 2 1.3 1.5
n MeceuHu cymun Ha Banexute / Monthly rainfall, mm
epvop,

Period I Y Vv v vit | v | oix [Symasalil-X

Sum for IlI-X
1964-2000 33.5 [49.4 62.7 64.2 57.1 41.8 43.0 ([351.5
2016 77 72.5 77.2 46.1 7.8 31.2 |61.8 |[373.6
OTknoHeHne/Deviation| 43.5 23.1 145 -18.1] -49.3 -10.6| 18.8 22.1
2017 61.5 [37.6 154.3 44.8 155.9 (285 [37.4 [520.0
OTKnoHeHne/Deviation 28| -11.8 91.6) -19.4 98.8] -13.3] -5.6 168.5

MHaekc Ha apugHocT no De Martonne / De Martonne aridity index

flepuoa 3a neprnoaa
Period 1 \Y \% \| Vi VI IX PUOAL

For the period
2016 49.9 | 34.3 35.1 16.8 2.7 11.2 | 25.2 22.3
2017 36.4 | 20.3 69.3 16.3 55.2 9.9 15.2 31.2
1964-2000 25.0 | 27.3 27.4 24.9 20.7 15.4 | 18.3 22.7

3HauuTeNnHO € BapupaHeTo npwu
Temneparypata Ha Bb3gyxa. W npes
[ABeTe roAuHW MO-HUCKM ca CTOMHOCTY 3a
Mecey, Maii (o1 -1,1 pgo -0,8 °C).
HagHopmasiHuTe CTOMHOCTM Ha NeTHWTe
mMeceumn 1 3a ABETe roAuHN onpepensaT u
Mo-BUCOKM  CTOMHOCTM Ha cpejHaTa
MeceyHa Temnepartypa Ha Bb3ayxa
(cbotBeTHO +1,7 1 +1,8 0C).

KomnnekcHOoTo Bb3gelicTBMe Ha
hakTopy — MeceyHa cyma Ha BasiexuTe u
cpefHOMeceyHUTe  Temnepatypu  Ha
Bb3fyxa oOnpeaensaT apugHocTTa npes
BeretaumoHHus nepuog (IlI-1X), Ha 2016
roguHa kato ymepeHo cyx (lpy =22,3), a
Ha 2017 r. kato BnaxeH (Ipy =31,2).

KonuuyectBoTo Ha cBexarta
6uomaca npu 3Be3gaHa Mo OTKoCU e
hopmmpaHa npu pasnnyHY TemnepaTypu
Ha Bb3gyXxa U MeceyHuTe CyMU Ha Basiex
(Tabnuua 3 un 4).

The variation in the average daily
air temperature is significant. In both
years, the reported values for May (from -
1.1 to -0.8 °C) are lower. Overnight
values in the summer months also
determine higher values for the average
monthly air temperature for both years
(+1.7 and +1.8 °C respectively).

The complex effect of factors —
monthly  precipitation and average
monthly air temperatures determine the
aridity during the vegetation period (lll-
IX), 2016 as moderately dry (IDM = 22.3)
and 2017 as wet (IDM = 31.2).

The amount of fresh biomass in a
birds foot trefoil recorded in cuts is
formed at different air temperatures and
monthly precipitation amounts (Table 3

and 4).
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Tabnuua 3. MeTeopoNOrMyHM NokasaTtesiv No oTkocu 3a 2016 r.

Table 3. Meteorolog

ical indicators by cuts for 2016

O6pasuu Otkocu / Cuts
Accessions | | Il | Il | IV | CpeaHolAverage
Banexu, mm (JHu ¢ Baniexu, 6poii) / Precipitation, mm (Days with precipitation, number)
Targovishte 1 193.8(34) 85.5(18) 0.2(2) 7.6(2) 286.6(55)
Leo 193.8(34) 85.5(18) 0.2(1) 7.6(2) 286.6(55)
Taborac 193.8(34) 85.5(18) 0.2(1) 7.6(2) 286.6(55)
Gran San Gabriele 193.8(34) 85.5(18) 0.2(1) 7.6(2) 286.6(55)
Bosna Lotus 193.8(34) 85.5(18) 0.2(2) 7.6(2) 286.6(55)
Natural population 193.8(34) 85.5(18) 0.2(2) 7.6(2) 286.6(55)
Stamm GHO1 193.8(34) 85.5(18) 0.2(1) 7.6(2) 286.6(55)
Stamm GHO02 193.8(34) 85.5(18) 0.2(1) 7.6(2) 286.6(55)
Local population 1 193.8(34) 85.5(18) 0.2(2) 7.6(2) 286.6(55)
Local population 2 193.8(34) 85.5(18) 0.2(2) 7.6(2) 286.6(55)
Local population 3 192.0(40) 80.8(14) 0.2(2) 7.6(2) 280.6(57)
Local population 4 192.0(40) 80.8(14) 0.2(2) 7.6(2) 280.6(57)
Local population 5 192.0(40) 80.8(14) 0.2(2) 7.6(2) 280.6(57)
Local population 8 192.0(40) 80.8(14) 0.2(2) 7.6(2) 280.6(57)
Local population 9 192.0(40) 80.8(14) 0.2(2) 7.6(2) 280.6(57)
_Local population 10 _ _| 192.0(40) __| 80.8(14) _ | 0.2(1) ___ | 7.6(2) | 280.6(57)
_ CpeaHo/eHoHoWHa TemnepaTypa Ha Bb3ayxa, t °C (3a 14h, °C)/Daily average temperature, t °C (for 14h, °C) _
Targovishte 1 11.8(16.1) | 18.5(22.7) | 25.2(30.0) | 24.9(30.3) | 20.1(24.8)
Leo 11.8(16.1) | 18.5(22.7) | 25.2(30.0) | 24.9(30.3) | 20.1(24.8)
Taborac 11.8(16.1) | 18.5(22.7) | 25.2(30.0) | 24.9(30.3) | 20.1(24.8)
Gran San Gabriele 11.8(16.1) | 18.5(22.7) | 25.2(30.0) | 24.9(30.3) | 20.1(24.8)
Bosna Lotus 11.8(16.1) | 18.5(22.7) | 25.2(30.0) | 24.9(30.3) | 20.1(24.8)
Natural population 11.8(16.1) | 18.5(22.7) | 25.2(30.0) | 24.9(30.3) | 20.1(24.8)
Stamm GHO1 11.8(16.1) | 18.5(22.7) | 25.2(30.0) | 24.9(30.3) | 20.1(24.8)
Stamm GHO02 11.8(16.1) | 18.5(22.7) | 25.2(30.0) | 24.9(30.3) | 20.1(24.8)
Local population 1 11.8(16.1) | 18.5(22.7) | 25.2(30.0) | 24.9(30.3) | 20.1(24.8)
Local population 2 11.8(16.1) | 18.5(22.7) | 25.2(30.0) | 24.9(30.3) | 20.1(24.8)
Local population 3 12.5(16.8) | 19.7(24.1) | 24.9(29.7) | 25.1(30.6) | 20.6(25.3)
Local population 4 12.5(16.8) | 19.7(24.1) | 24.9(29.7) | 25.1(30.6) | 20.6(25.3)
Local population 5 12.5(16.8) | 19.7(24.1) | 24.9(29.7) | 25.1(30.6) | 20.6(25.3)
Local population 8 12.5(16.8) | 19.7(24.1) | 24.9(29.7) | 25.1(30.6) | 20.6(25.3)
Local population 9 12.5(16.8) | 19.7(24.1) | 24.9(29.7) | 25.1(30.6) | 20.6(25.3)
_Local population 10 | 12.5(16.8) | 19.7(24.1) | 24.9(29.7) | 25.1(30.6) | 20.6(25.3) = _
o OTHocuTeNHa BNXKHOCT Ha Bb3/lyxa, % (3a 14h, %)/ Relative humidity, % (for 14h, %) ___ _
Targovishte 1 73.1(57.3) | 70.8(54.4) | 63.0(45.0) | 56.4(38.4) | 65.8(48.8)
Leo 73.1(57.3) | 70.8(54.4) | 63.0(45.0) | 56.4(38.4) | 65.8(48.8)
Taborac 73.1(57.3) | 70.8(54.4) | 63.0(45.0) | 56.4(38.4) | 65.8(48.8)
Gran San Gabriele 73.1(57.3) | 70.8(54.4) | 63.0(45.0) | 56.4(38.4) | 65.8(48.8)
Bosna Lotus 73.1(57.3) | 70.8(54.4 63.0(45.0) | 56.4(38.4) | 65.8(48.8)
Natural population 73.1(57.3) | 70.8(54.4) | 63.0(45.0) | 56.4(38.4) | 65.8(48.8)
Stamm GHO1 73.1(57.3) | 70.8(54.4) | 63.0(45.0) | 56.4(38.4) | 65.8(48.8)
Stamm GHO02 73.1(57.3) | 70.8(54.4) | 63.0(45.0) | 56.4(38.4) | 65.8(48.8)
Local population 1 73.1(57.3) | 70.8(54.4) | 63.0(45.0) | 56.4(38.4) | 65.8(48.8)
Local population 2 73.1(57.3) | 70.8(54.4) | 63.0(45.0) | 56.4(38.4) | 65.8(48.8)
Local population 3 72.3(56.1) | 69.7(53.1) | 60.7(42.7) | 56.5(38.2) | 64.8(47.5)
Local population 4 72.3(56.1) | 69.7(53.1) | 60.7(42.7) | 56.5(38.2) | 64.8(47.5)
Local population 5 72.3(56.1) | 69.7(53.1) | 60.7(42.7) | 56.5(38.2) | 64.8(47.5)
Local population 8 72.3(56.1) | 69.7(53.1) | 60.7(42.7) | 56.5(38.2) | 64.8(47.5)
Local population 9 72.3(56.1) | 69.7(53.1) | 60.7(42.7) | 56.5(38.2) | 64.8(47.5)
Local population 10 72.3(56.1) | 69.7(53.1) | 60.7(42.7) | 56.5(38.2) | 64.8(47.5)
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Tabnuua 4. MeTeopoNOrMYHM NoKasaTes v No oTkocu 3a 2017 r.
Table 4. Meteorological indicators by cuts for 2017

O6pasuu
Accessions

Otkocu / Cuts

Banexu, mm (JHu c

Targovishte 1

Leo

Taborac

Gran San Gabriele
Bosna Lotus
Natural population
Stamm GHO1
Stamm GHO02
Local population 1
Local population 2
Local population 3
Local population 4
Local population 5
Local population 8
Local population 9

Targovishte 1

Leo

Taborac

Gran San Gabriele
Bosna Lotus
Natural population
Stamm GHO1
Stamm GHO02
Local population 1
Local population 2
Local population 3
Local population 4
Local population 5
Local population 8
Local population 9

Targovishte 1

Leo

Taborac

Gran San Gabriele
Bosna Lotus
Natural population
Stamm GHO1
Stamm GHO02
Local population 1
Local population 2
Local population 3
Local population 4
Local population 5
Local population 8
Local population 9
Local population 10

I | I | I | CpepHo/Average
Bas1eXu, 6poii) / Precipitation, mm (Days with precipitation, number)
137.5(27) 137.5(17) 161.5(10) 436.5(54)
137.5(27) 137.5(17) 161.5(10) 436.5(54)
137.5(27) 137.5(17) 161.5(10) 436.5(54)
137.5(27) 137.5(17) 161.5(10) 436.5(54)
137.5(27) 137.5(17) 161.5(10) 436.5(54)
137.5(27) 137.5(17) 161.5(10) 436.5(54)
137.5(27) 137.5(17) 161.5(10) 436.5(54)
137.5(27) 137.5(17) 161.5(10) 436.5(54)
137.5(27) 137.5(17) 161.5(10) 436.5(54)
137.5(27) 137.5(17) 161.5(10) 436.5(54)
141.0(29) 137.6(17) 169.1(11) 447.7(57)
141.0(29) 137.6(17) 169.1(11) 447.7(57)
141.0(29) 137.6(17) 169.1(11) 447.7(57)
141.0(29) 137.6(17) 169.1(11) 447.7(57)
141.0(29) 137.6(17) 169.1(11) 447.7(57)
1 141.029) ____| 137.6(17) ____ | 169.1(11) _ ___ | A47.7(57) _ __ |
neparypa Ha Bb3gyxa, °C (3a 14h)/Daily average temperature, °C (for 14h) _ |
11.8(16.6) 18.4(22.5) 24.0(29.1) 22.7(18.1)
11.8(16.6) 18.4(22.5) 24.0(29.1) 22.7(18.1)
11.8(16.6) 18.4(22.5) 24.0(29.1) 22.7(18.1)
11.8(16.6) 18.4(22.5) 24.0(29.1) 22.7(18.1)
11.8(16.6) 18.4(22.5) 24.0(29.1) 22.7(18.1)
11.8(16.6) 18.4(22.5) 24.0(29.1) 22.7(18.1)
11.8(16.6) 18.4(22.5) 24.0(29.1) 22.7(18.1)
11.8(16.6) 18.4(22.5) 24.0(29.1) 22.7(18.1)
11.8(16.6) 18.4(22.5) 24.0(29.1) 22.7(18.1)
11.8(16.6) 18.4(22.5) 24.9(29.1) 22.7(18.1)
11.8(16.6) 19.0(23.1) 24.9(29.1) 22.9(18.6)
11.8(16.6) 19.0(23.1) 24.9(29.1) 22.9(18.6)
11.8(16.6) 19.0(23.1) 24.9(29.1) 22.9(18.6)
11.8(16.6) 19.0(23.1) 24.9(29.1) 22.9(18.6)
11.8(16.6) 19.0(23.1) 24.9(29.1) 22.9(18.6)
11.8(16.6) | 19.0(23.1) | 249(29.1) | 22.9(186) |
,,,,,,,,,,,,, xa, % (sa 14h)/Relative humidity% (for 14h) |
65.0(49.7) 72.7(55.3) 63.0(44.7) 66.9(49.9)
65.0(49.7) 72.7(55.3) 63.0(44.7) 66.9(49.9)
65.0(49.7) 72.7(55.3) 63.0(44.7) 66.9(49.9)
65.0(49.7) 72.7(55.3) 63.0(44.7) 66.9(49.9)
65.0(49.7) 72.7(55.3) 63.0(44.7) 66.9(49.9)
65.0(49.7) 72.7(55.3) 63.0(44.7) 66.9(49.9)
65.0(49.7) 72.7(55.3) 63.0(44.7) 66.9(49.9)
65.0(49.7) 72.7(55.3) 63.0(44.7) 66.9(49.9)
65.0(49.7) 72.7(55.3) 63.0(44.7) 66.9(49.9)
65.0(49.7) 72.7(55.3) 63.0(44.7) 66.9(49.9)
65.2(49.8) 72.3(54.8) 63.6(45.3) 67.0(50.1)
65.2(49.8) 72.3(54.8) 63.6(45.3) 67.0(50.1)
65.2(49.8) 72.3(54.8) 63.6(45.3) 67.0(50.1)
65.2(49.8) 72.3(54.8) 63.6(45.3) 67.0(50.1)
65.2(49.8) 72.3(54.8) 63.6(45.3) 67.0(50.1)
65.2(49.8) 72.3(54.8) 63.6(45.3) 67.0(50.1)
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Mpe3 2016 r. nbpBM OTKOC € hop-
MUpaH Mpu 3Ha4YMTESIHO MO-BUCOKA Me-
CEYHUTE CYMM Ha BasleXU U 6poit aHW C
BaUIeX, B CpaBHEHWe CbLC crnejsaliute
oTkocu. Mpe3 2017 r. BanexuTe n 6pos
Ha [HWTE C BaleX Ca CpaBHUTESHO
paBHOMEPHO pasnpefenieHn npes Bere-
TaUMOHHUA nepuoj Ha KynTypara, a
CpefHOAeHO-HOWHAaTa Temnepartypa Ha
Bb3yxa e C NO-HUCKN CTONHOCTW.

deHOTUMHATA W3MEHUYMBOCT Ha
reHOTUMNoBEeTE MO NMPOAYKTUBHOCT Ha CBe-
xa 6uomaca No OTKOCKM M CpefjHo 3a
BeretaymsaTa e ACHo nspaseHa (Tabavuya
5). MNpe3 2016 r. npy NoBe4eTo OT 06pas-
LUUTEe MHTEH3UBHOCTTA Ha HaTpynsaHe Ha
6romaca e ¢ MakCUMyMm BbB BTOPU OTKOC.

C Haill-ronsiMo KosiM4yecTBO CBexa
6uomaca 3a BereTauyoHHUA nepuog Ha
2016 r. ce oTkposiBa copT Taborac, KoeTo
Hagsuwasa c 28,0% TOBa NpPU KOHTPO-
nata. B kpad Ha BereTauuaTa JlokanHa
nonynauus 2 (u3npaseH xabutyc) Haasu-
wasa ¢ 8,8% KoHTposiaTta, a npu Jlokan-
HK nonynauuun 8, 9 n 10 (cTenew, Tun) e
hopmMmupaHo [A0Ka3aHo MNO-Masiko Kosu-
4yecTBO cBexa buomaca 3a BeretaumoH-
HUA nepuog, Koeto e ot 32,7 oo 59,4 %
MO-HWUCKO CNPsIMO KOHTposara.

Mpe3 2017 r. BbNpeKX 61aronpusaT-
HWTE YCNoBUWSA nNpe3 BeretauusaTa Hai-
ronaM e fgenbT Ha MbpBM OTKOC OT
hopmupaHata 6uomaca. W3skiouyeHne
npaBAT aBCTpuiicCkMTe nonynauuyn Stamm
GHO1 n Stamm GHO2 c AacHO n3paseHa
NATHa NMPOAYKTUBHOCT Y MO-TO/IAM AN Ha
BTOPM OTKOC OT KO/IM4ecTBOTO Guomaca
3a Beretauus.

3a pasfnvka oT BTOpa Berertauus,
npes TpetaTa roguHa Hali-ronsim e aenbt
Ha MbpBM OTKOC OT (popmupaHaTa 3a
BeretaumatTa ceexa 6uomaca. C £cHO
uspaseHa fATHa NPOAYKTMBHOCT ca
aBcTpuiickute nmonynauum Stamm GHO1
(43,0%) n Stamm GHO02 (44,3%) u 6bn-
rapckute mectHu nonynauum 1 (39,9%) u
2 (40,7%), kOMTO ca C Mo-roNsAm Asn Ha
BTOpM OTKOC. C Hal-ronsiMo Kosinyectso
cBexa Ouvomaca 3a BereTauuMoHHUSA
nepvog crnpamo copt TobprosBulle 1 ce

In 2016, the first cut is formed at
significantly higher monthly precipitation
and the number of days of precipitation
compared to the following cuts. In 2017
precipitation and the number of days with
precipitation are relatively  evenly
distributed during the growing season of
the crop and the average daily
temperature of the air is lower.

The phenotypic variability of the
yields of fresh biomass on cuts and on
average for vegetation period is clearly
expressed (Table 5). In 2016, for most of
the accessions, the intensity of biomass
accumulation is maximum in the second
cut.

The highest amount of fresh
biomass for the 2016 growing season is
variety Taborac, which has exceeded the
control with 28.0%. At the end of the
vegetation Local population 2 (erect
growth form) exceeds the control by
8.8%, and Local populations 8, 9 and 10
(spread growth form) have been found to
have a lesser amount of fresh biomass
for the vegetation period, which is 32.7 to
59.4% lower than the control variant.

In 2017, despite the favourable
conditions during the vegetation period,
the largest share of the first cut of the
formed fresh biomass. The exception are
the Austrian populations Stamm GHO1
and Stamm GHO02 with a pronounced
summer productivity and a larger share of
the second cut of the total biomass for
vegetation period.

Unlike the second vegetation
period, in the third year, the largest share
of the first cut of fresh biomass formed for
vegetation. The Austrian populations
Stamm GHO1 (43.0%) and Stamm GHO02
(44.3%) and the Bulgarian local
populations 1 (39.9%) and local
populations 2 (40.7%) have a higher
share of second cut and pronounced
summer  productivity. The  highest
quantity, of fresh biomass for the
vegetation period against Targovishte 1
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oTkposieaT Stamm GHO1 (11,6%), Stamm
GHO02 (6,9%) n mecTHa nonynauusa 1
(8,8%). Mpwn copTto-BeTe Leo, Taborac,
Gran San Gabriele n Bosna Lotus e
yctaHoBeHO Ha 100% 3arvBaHe Ha
pacteHusiTa cneg 1 oTKOoCc Ha TpeTarta

are Stamm GHO1 (11.6%), Stamm GH02
(6.9%) and local population 1 (8.8%). For
the varieties Leo, Taborac, Gran San
Gabriele and Bosna Lotus, 100% of the
plants were Kkilled after the first cut of the
third vegetation.

Beretayus.

Tabnuua 5. CBexa 6buomaca npu copToBe M nonynauum 3se3gaH no OTKOCU U
0610 3a BeretayuaTa (3a 2016-2017r.)
Table 5. Fresh biomass in varieties and populations birdsfoot trefoil, by cuts and
average for vegetation (for 2016-2017)

O6pasuu | oTKOC Il oTkOC Il oTkOC IV oTkOC CpepHo 3a
Accessions | cutting Il cutting Il cuting IV cutting Beretauusi/Average
for vegetation
2016
Targovishte 1 0.221abc  0.373bcd  0.159def  0.055bcde 0.807bcd
Leo 0.198abc  0.376bcd  0.194fg 0.064cde 0.823bcd
Taborac 0.257bcde  0.505cd 0.223g 0.043abc 1.033d
Gran San Gabriele 0.261bcde  0.358bcd 0.133bcde  0.031ab 0.783bcd
Bosna Lotus 0.354def 0.261labc 0.126bcde 0.022a 0.692bc
Natural population 0.258bcde  0.378cd 0.180efg 0.041abc 0.866¢d
Stamm GHO1 0.346bcde 0.461d 0.140cdef  0.054bcde 0.901cd
Stamm GHO02 0.238abcd 0.442d  0.147cdef 0.036 0.863cd
Local population 1 0.256bcde  0.308bcd 0.134bcde 0.072e 0.771bcd
Local population 2 0.367ef 0.357bcd  0.108bcd 0.041abc 0.878cd
Local population 3 0.357def 0.314bcd 0.123bcde  0.043abc 0.765bcd
Local population 4 0.386f 0.272abc  0.096abc 0.038ab 0.792bcd
Local population 5 0.297cdef  0.317bcd 0.122bcde  0.070de 0.646bc
Local population 8 0.112a 0.211ab 0.044a 0.043abc 0.328a
Local population 9 0.148ab 0.285abc  0.078ab 0.032ab 0.543ab
Local population 10 __ 0.112a _ _0.138a___0.040a _ 0037ab _____0.26la____|
CpegHo / Average 0.261 0.335 0.128 0.045 0.734
2017
Targovishte 1 0.487i 0.261e 0.101def 0.849¢
Leo 0.141ab 0.000a 0.000a 0.141a
Taborac 0.128ab 0.000a 0.000a 0.128a
Gran San Gabriele 0.102a 0.000a 0.000a 0.102a
Bosna Lotus 0.217bc 0.000a 0.000a 0.217a
Natural population 0.306cde 0.161cd  0.086cde 0.553cd
Stamm GHO1 0.294cde 0.349¢g 0.169h 0.812ef
Stamm GHO02 0.320def 0.355¢ 0.126fg 0.800de
Local population 1 0.343efg 0.140bc 0.060bc 0.543c
Local population 2 0.425hi 0.308f 0.139¢g 0.872ef
Local population 3 0.641] 0.272e 0.075cd 0.987f
Local population 4 0.581] 0.202d 0.039b 0.823de
Local population 5 0.390fgh 0.290ef 0.117efg 0.796de
Local population 8 0.310de 0.123bc 0.032b 0.464bc
Local population 9 0.391gh 0.101b 0.085cd 0.577c
Local population 10 0.249cd ___0.106b___ 0041b ________ 039b_ ___|
CpegHo / Average 0.333 0.167 0.067 0.566

CpaBHsaBalikn MoslyuyeHuTe pesyr-
TaTy OT NPOBEAEHNS ANCMEPCUOHEH aHa-

Comparing the obtained results of
the dispersion analysis carried out to
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M3 3a yCcTaHOBSIBAHE TeXecTTa Ha
npoyysaHuTe hakTopu BbpXy HaTpynBsa-
HEeTO Ha cBexa 6uomaca npu obpasuyu
3Be3faH, Moxe ga ce o60o6uu, 4ye no-
ronsMm Asn ot o6bwoTo BapupaHe okasBa
thakTopa roguHM Ha npoyusaHe (n°=31,1)
M B MO-Masika CTEMNeH MpoyyYBaHUTe
o6pasuu (r]2:12.2) (Tabnuua 6).

determine the influence of the studied
factors on the accumulation of fresh
biomass in birdsfoot trefoil accessions, it
can be concluded that a larger share of
the total variation is the study years factor
(n°=31,1). Less is the influence of factor
A samples (r]2:12.2) on the accumulation
of fresh biomass (Table 6).

Ta6nvua 6. AHanM3 Ha BapuaHCUTE W CTEMEH Ha B/IMAHUE Ha hakTopuTe B
obulaTa Aucnepcusi BbPXY HATPyrnBaHETO Ha cBexa 6GuomMaca Ha o6pasuu

3Be3aaH

Table 6. Analysis of the variance and degree of influence of the factors in the
general dispersion on the accumulation of fresh biomass of birdsfoot trefoil

accessions
VI3TOUHMLM Ha BapupaHe df ss MS n?
Sources of variation
Interceps 1 58.500 58.500
Factor A x
(Obpasun/Accessions) 1 1.743 1.743 12.2
Factor B (FToauHu/Years) 15 4.438 0.296* 31.1
Factor AxB 15 624.75 0.227** 23.8
Mpewka / Error 110 5.203 0.047 36.5
O6uwpo / Total 141 14.257

Cwunarta Ha CbBMECTHOTO JeiicTBME The co-action of the studied factors
Ha npoy4yBaHuTe hakTopu BbpXy mu3cnes- | on the research indicator, although

BaHWA nokasaTen Makap W /[joKasaHo
(P=0,05) e no-cna6o uspasena (n°=23,8).
Hab6niofaBaHuTe pasnuunMs B HaTpynBa-
HeTO Ha cBeXa O6uWomaca OT €fHO
pacTeHre Mexzay o6pasuuTe 3a Bcska
npoyyBaHa roguHa moraT fa 6baar
OBSICHEHW C TEHETUYHU PasNuns, Thbii
KaTo COpTOBETE W Momy/nauunTe 3Be3faH
ca ce pasBMBaIN MPU e4HU W CbLuu
arpoeKosIorMYHI YCOBUSI.

N3BOAN

YcTaHOBeHW ca pas/nyma B Npo-
OYKTUBHOCTTa Ha cBexa 6uomaca npu
3Be3faH B 3aBMCUMOCT OT FOAUHUTE Ha
npoy4ysaHe 1M AUHaMuUKata Ha MeTeoposo-
r’MyHMTE hakTopu.

YctaHoBeHo e 100% 3arvBaHe Ha
pacteHnaTa cnej  MbpBM  OTKOC  Ha
Tpetara roguHa npu coprtoseTe Leo,
Taborac, Gran San Gabriele n Bosna
Lotus. C Hai-ronsiMo KO/IM4ecTBO CBexXa
6rmomaca cnpsiMmo copTt Tbproeuuie 1 npes

proven (P=0.05), is less pronounced
(n°=23.8). The observed differences in
the accumulation of fresh biomass from
one plant between accessions for each
study year can be explained by genetic
differences as varieties and populations
birdsfoot trefoil has developed under the
same agroecological conditions.

CONCLUSIONS

Differences in the productivity of
fresh  biomass in birdsfoot trefoil
accessions have been established,
depending on the years of research and
the dynamics of weather factors.

100% plant death was detected
after the first crop of the third year for the
varieties Leo, Taborac, Gran San
Gabriele and Bosna Lotus. With the
highest amount of fresh biomass
compared to Targovishte 1, Stamm GHO1
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TpeTata Beretauus ce otkposisat Stamm
GHO1 (11,6%), Stamm GHO02 (6,9%) wu
MecTHa nonynauus 1 (8,8%).

Bbpxy HatpynBaHeTOo Ha CcBexa
6unomaca npu obpasuute 3BesfaH, B No-
rofisiMa cTeneH okasea B/vsHUE dhakTopa
rooUHNW Ha npoyyBaHe (r]2:31,1) a
He3HauuTeNIHO e B/IUSHUETO Ha dhakTopa
o6pasum (r]2:12.2).

(11.6%), Stamm GHO02 (6.9%) and local
population 1 (8.8%) stand out during the
third growing season.

On the accumulation of fresh
biomass in the birdsfoot trefoil
accessions, a 2greater degree the study
factor years (n°=31.1) is influenced to a
greater extent and the influence of the
sample factor (n2:12.2) is insignificant.
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PE3IOME

B noncks onut, 3a50XeH npes
nepuoga 2016-2018r. Ha ONWTHOTO Mose
Ha Karegpa PacTeHWeBBLACTBO KbM
ArpapeH yHuBepcuteT rp. Mnosaue ca
u3cnefiBaHn CbAbpPXaHWeTo U fobusa Ha
CYpPOB 1 CMU/IaeM MPOTEUH HA 3BPHOTO OT
TpuUTUKane nof BANSHME Ha TpeTupaHeTo
C pacTuUTesIHM CTUMYNaHTU N pas/ivuyHn
HMBa Ha TopeHe.ONUTLT € u3BefeH Mo
6/10KOB MeTo4 B 4YeTupu MOBTOPEHUs
cnej npeflecTBEHWK CAbHYOrnen w
rosleMmHa Ha onuTHUTe napuesnkm ot 15
m®. 13non3BaHu ca Tpu copTta TpuUTUKase
Konoput (ctaHgapT), Mycana un Tpucmapt
1 aBe HuBa Ha TopeHe NgPsKs 1 NpoPigKy,
TpeTupaHeTo C pacTUTENHUTE CTUMYNaH-
T Vitafer Algi (VA) n Vitafer Green (VG) e
U3BBbPLLIEHO BbLB (pasa Hayasio Ha BpeTe-
HeHe (BBCH 31). HactoswoTo npoyyBaHe
yCTaHOBsBa, Ye KOMOUHMPAHOTO TpeTupa-
He C pacTUTeNHWUTEe CTUMY/IAaHTU N MOBU-
LUeHUTE HOPMWU Ha TopeHe BOAAT [0 4-5
% yBenuueHne Ha pgobusBa OT CypoB
npoTeuH n ¢ go 1.6 % KoNn4yecTBoTO Ha

15.05.2019 Published: 31.07.2019

SUMMARY

In a field experiment, conducted
during the period 2016-2018 year on the
experimental field of the Crop Science
Department at the Agricultural University
of Plovdivare investigated the content and
yield of crude and digestible protein in
triticale grain under the influence of the
treatment with plant stimulants and
different fertilization levels. The
experiment was carried out according the
block method in four replications after
predecessor sunflower and plot size of 15
m® There were used three triticale
varieties Kolorit (standard), Musala and
Trismart and two fertilization levels NgPsK,
and N1,P1oK,.The treatment with the plant
stimulators Vitafer Algi (VA) and Vitafer
Green (VG) was performed in the
beginning of stem elongation (BBCH
31).The present study determined that
combined treatment with plant stimulants
and increased fertilization rates resulted in
a 4-5% increase in crude protein yield and
up to 1.6% in the amount of digestible
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CMUW/IAEMUS CYPOB MPOTEWH, CPABHEHMU C
HMCKOTO HMBO Ha TOpEHe.

KnoyoBn  gymn:  TpuTukane,
pacTUTesHX CTUMYNaHTU, TOPEHe, CypoB
NPOTENH, CMU/IAEM NPOTENH

YBO/[,
Tputnkane (X TriticosecaleWittmack)
€ MW3KYCTBEHO Cb3fajeHa MexaypoaoBa
KpbCTOCKa Mexay nweHuya (Triticum) n
pbX (Secale), pa3paboTeHa rnaBHO KaTo
pecypc 3a XMBOTHOBBAHWSA OTpach/ nopa-
1 cnaboTo My NPUIOXEHNE B XpaHUTESTHO-
BKycOBaTa WHAYCTpPUS B CpaBHEHWE C
APYrM KOHBEHUVOHA/THU 3bPHEHU KY/TTYpU
Kato nweHuua, uapesuua un gp. (King,
2011). OcobeHO B panioHW C EKCTPEMHMU
3acyllaBaHusl, HefoCTaTbyHO BasieXu U
BMCOKMN TemnepaTypy, KbAeTo nueHunyara
N e4eMUKbT He Mmorat ga ce otriexgar
yCcrnewHo, TpuTuKane ce Halara kaTo
npecnekTMBHa Ky/nTypa C BUCOKA WKOHO-
Muyecka edpektnsHocT (Oral, 2018). Tpu-
TMKa/Ie € MHOTO LieHHa KynTypa noaxopas-
lla 3a M3xpaHBaHe Ha BCUMYKM BUOOBE XMW-
BOTHW, Tbii KaTO € BMCOKO EHEPrVeH pe-
cypc (Rajicic et al., 2015;). XpaHuTenHaTa
CTOMHOCT Ha 3bPHOTO 3aBUCU OT CbObP-
)X@HMEeTO Ha MpOoTeMH B 3bPHOTO U Cne-
JoBaTeslHO B MpoAyKTa. 3bpHOTO € Mo-
BWCOKO CbObpXaHWe Ha He3ameHUMU
aMUHOKMCENUHM MMa NO0-BUCOKA XpaHu-
TenHa ctoiHocT (Rajicic et al.,, 2015).
Cnopeg Deki¢ et al., 2013, 2014 TpuTu-
Kasie Ma Mo-BMCOK MPOLEHT Ha NpoTeunH
W IN3UH MO OTHOLUEHWE Ha POAUTESICKUTE
BMIOBE M MO-HUCKA E€HepruitHa CTOMHOCT
Mo OTHOLUEHME Ha MNWeHuuaTa u uapesu-
uata. TpuTukane, U3nos3BaHo Kato dypax,
Hamupa npUIOXeHWe OCHOBHO B NTuULe-
BbACTBOTO M CBMHEBBLACTBOTO NMog dhopma-
Ta Ha XPaHUTESIHUSI KOHLEHTPAT MOHOras-
Tp1Lepon, nopagy Mo-BUCOKOTO ChbAbpXa-
HWE Ha NPOTEWH, IN3WH, TpUnTochaH U no-
NecHata BbIlexugpartHa CMUIaeMocT B
CpaBHEHWE C OCTaHa/IUTE KyNITypu W3Mos-
3BaHM 3a ypaxHu uenu (Kirchev and
Penkov, 2010; Nefir and Tabara, 2012).
LlenTa Ha HacTOALOTO u3cnenBaHe
e fJa ce onpegenn BMA-HMETO Ha

crude protein compared to the lower
fertilization level.

Key  words:
stimulants, fertilization,
digestible protein content

triticale, plant
crude protein,

INTRODUCTION

Triticale (X TriticosecaleWittmack)
is an artificially createdinter-genius cross
between wheat (Triticum) and rye
(Secale), mainly developed as a resource
for the livestock sector because of its low
flexibility for the food industry compared to
other conventional cereals such as wheat,
maize etc. (King, 2011).

Especially in areas with extreme droughts,
insufficient rainfall and high temperatures,
where wheat and barley cannot be grown
successfully, triticale is imposed as a
prospective crop with high economic
efficiency (Oral, 2018).

Triticale is a very valuable crop suitable
for feeding all animal species because it is
high energy resource (Rajicic et al.,
2015). The nutritional value of the grain
depends on the protein content in the
grain and therefore in the product. Grain
with a higher content of essential amino
acids has a higher nutritional value
(Rajicic et al., 2015).

According to beki¢ et al.,, 2013, 2014
triticale has a higher percentage of protein
and lysine in terms of parent species and
a lower energy value than wheat and
maize.

Triticale used as forage found mainly
application in poultry and pig-breeding in
the form of the nutritional concentrate
monogastricerol, due to its higher protein
content, lysine, tryptophan and easier
carbohydrate digestibility than other crops
used for feed purposes (Kirchev and
Penkov, 2010; Nefir and Tabara, 2012).

The purpose of this study is to
determine the effect of treatment with
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TPETUPAHETO C PaCTUTESTHN CTUMYNAHTU 1
Pa3/IMYHNAT PEXMM Ha noyBaTa BbPXy
OCHOBHUTE XpaHWUTESHW NapameTpu Ha 3bp-
HOTO, @ UMEHHO CbAbPXAHWETO Ha CypOB
MPOTENH 1 HA CMUMAEM CYPOB MPOTEMH.

MATEPWNAN N METO4WA

[Moncku onut:

Mpe3 nepuoga 2016-2018r. Ha
yyebHo-ekcnepumMeHTasiHaTa 6a3a Ha
Kategpa PacTeHneBbACTBO KbM ArpapeH
yHuBepcuTeT M10BAMB € N3BeAEeH MOJICKN
onuT C Tpu copTa Tputukasne Konoput
(cTtaHpapt), Mycana n TpucmapT. Ekcne-
PUMETBLT € 3a/10KEH Mo 6/I0KOB MeTof, B
yeTUpy NOBTOPEHUS cfef npeawecTee-
HWK CAbHYOrNEeh W MN/OW, Ha OnuTHUTE
napuenkn ot 15 m? Npyu_Hopma oT 550
Kb/IHSeMU cemeHa m°. TpeTupaHeTo ¢
ABaTa pactutenHu ctumynanta Vitafer
Algi (VA), Vitafer Green (VG) ce n3sbpLum
BbB (pasa Havyano Ha BpeTeHeHe (BBCH
31), kKaTo AENCTBMETO Ha CTUMYyNaHTUTE €
aHa/M3MpaHo nog AEeNcTBMETO Ha [ABe
pa3ninuHM HuBa Ha TopeHe NgPsK; wu
N12P10Ks. ®OCHOPBT M KanuaT ca npuo-
XXEHU MNPV BCUYKM TPETUPaHUSi Henocpea-
CTBEHO npeau ceutba nof dopma Ha
rpaHynupaH cynepdocdat (20% P,Os) n
kanneB xnopug (60% K,O). A30THUAT
TOp, nog hopmarta Ha amMOHMEB HUTpaT
(NH4NO3 - 34%N) e npunoxeH B Ao3n ot
60 n 120 kg/ha, BegHbX npean centba n
OTHOBO BbB (pasa Hayasio Ha BpeTeHeHe
(BBCH 31). )XXbTBaTa Ha napuenkute ce
OCbLLEeCcTBM BbB (hasa MbsiHA 3pSIOCT C
napuenkos kombaiiH Wintersteiger.

CbAbpXaHMETO Ha CypOB MPOTEVH
(CM) e onpegeneHo no MeToda Ha
Kengan (BAC 11374: 1986). Cwmwunae-
MOCTTa Ha NpoTeMHa e wu3ync/ieHa Bb3
OCHOBA Ha YCTaHOBEHWUS XMMUYEH CbCTaB
Ha 3bPHOTO NO ypaBHeHusATa Ha Todorov
et al. (2007).

[Jo6MBBLT Ha CypoB CMWUIAEM
npoteuH (CmCI) (kg/da) e usuucneH Bb3
OCHOBA Ha YCTaHOBEHOTO CbAbpPXaHue Ha
CcypoB npoTeuH B 3bpHOTO B g/kg CB un
nosyyeHnTe [O0O6GMBM Ha 3bPHO  OT
TpuTukane B kg/da.

plant growth regulators and different soil
regime on the basic nutrient parameters
of the grain, namely the content of crude
protein and digestible crude protein.

MATERIAL AND METHODS

Field trial:

In the period 2016-2018 on the
experimental field of the Crop Science
Department at the Agricultural University
Plovdiv a field experiment has been
carried out with three triticale varieties
Kolorit (standard), Musala and Trismart.
The experiment consisted of a
randomized complete block design in four
replications after predecessor sunflower
and plots of 15 m” planted at a sowing
rate of 550 viable seeds m™.

The PGRs were applied in the beginning
of stem elongation (BBCH 31) and their
action was traced under two different
fertilizer levels NgPsK, and NioPioKa
kg/da. Phosphorous and potassium were
applied for all treatments shortly before
sowing in form of granulate
superphosphate (20% P,0s) and
potassium chloride (60% K,O).

The N fertilizer as ammonium nitrate
(NH4NO3 - 34%N) was applied in doses of
60 and 120 kg per ha once before sowing
and then at stem elongation (BBCH 31).
The harvest was at ripening with a plot
combine harvester Wintersteiger.

Crude protein content (CP) is
determined by the Keldahl method (BAC
11374: 1986). The protein digestibility is
calculated based on the established

chemical composition of the grain
according to the equations of Todorov et
al. (2007).

The yield of crude digestible protein
(DCP) (kg/da) was calculated based on
the crude protein content in the grainin g /
kg of dry matter and the yields of triticale
grain in kg/da.
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[MoyBeHa W KaMMaTU4YHa Xapakre-
pucturka:

Popova et al. (2012) onpeaenst
noysata Ha TepuTopuATa Ha Yy4yebHO-
ekcnepumeHtasiHata 6a3a Ha Kategpa
PacTeHneBbACTBO NMpu ArpapeH yHusep-
cuteT nNoBaMB KaTto anysumasnHa, ¢ AbJl-
604YrHa Ha XYMYCHUS XOpPU3OHT oT 20-40
cm. MeTeoponurMyH1uTe ycroBus ca pas-
NIMYHM Mpe3 nepuoja Ha u3c/neBaHeTo.
CpefgHo-MeceyHuTe  Temnepatypy  3a
nepvoga 2017/2018 r. ca No-BUCOKN OT
KMMaTuyHaTa Hopma Ha pervoHa, gokaro
npes nbpsBara rognHa Ha W3NUTBAHETO
(heHOI0rMYHOTO pa3BUTUE Ha KynTypaTa
npoTuya npu no-HUCKN Temneparypu. Ko-
JINYECTBOTO Ha CpefHO-MeceyHuTe Basie-
Xu 3a nepuoga OkTomBpu-flekemspu e
40.9 mm npe3 2016/2017 r., KoeTo e C
91.1 mm no-HUCKO OT BavsiexHaTa Hopma
Ha pervioHa, 3a pasnuka ot 2017/2018 r.,
Korato KO/IMYEeCTBOTO Ha  MagHanute
Banexun (141.7 mm) 3a CbLUAT Nepuos
HaJBuWLLIaBa HopmaTa Ha pervoHa. Moxem
Ja onpefenvM nbpsaTta roguMHa Ha Wus-
c/lefBaHeTo KaTo cyxa, AoKaTo KaMMaTuy-
HWUTe YC/oBWA Npe3 BTopata roguHa ca
no-61aronpusATHN.

CratncTnyecky aHaams:

3a obpaboTka Ha paHHUTE bGele
NPUIOXKEeH MHOroakTopeH Aucnepcuo-
HeH aHanus. Kputepuat Ha duvlep belwe
U3NoN3BaH 3a onpefesiAiHe CTeneHTa Ha
3HAaYMMOCT.

PE3YJITATU N OBCBXXOAHE

[lobusBnTe Ha CypoB NPOTEUH npes3
HacToAlWeTo npoyysaHe BapupaTl oOT
18.58 kg/da npu HeTpeTupaHua BapuaHT
Ha copT TpucmapT M HUCKOTO HMBO Ha
TopeHe 0o 66.18 kg/da 3a TpeTupaHuaT ¢
VG BapwuaHT Ha copT Mycana n BUCOKOTO
HMBO Ha TOpeHe npe3 MbpBaTa PeKoNTHa
roguHa M CbOTBETHO C OT 27.69 kg/da
OTHOBO NPV HETPeTUPaHUsA BapuaHT Ha
copT TpucmapT UM HWUCKOTO HUBO Ha
TopeHe go 73.51 kg/da 3a TpeTupaHus c
VG BapwuaHTt Ha copT Mycasia n BUCOKOTO
HMBO Ha TOpeHe npe3 BToparta rogvHa Ha
npoyuysaHeto (Tabsmuya 1). MNosuweHUTe

Soil and climatic characteristic of
the region:

Popova et al. (2012) define the sall
on the territory of the educational and
experimental base of the Department of
Crop Science at the Agricultural University
of Plovdiv as alluvial with a depth of the
humus horizon of 20-40 cm.
Meteorological conditions vary during the
examined period. Monthly temperatures
for the period 2017/2018 are higher than
the long-term average of the region, while
during the first year of the study the
phenological development of the culture
follows at lower temperatures.

The average monthly precipitation for the
October-December period is 40.9 mm in
2016/2017, which is 91.1 mm lower than
the rainfall norm of the region, in contrast
to 2017/2018 when the amount of
precipitated precipitation (141.7 mm) for
the same period exceeds the norm of the
region. We can determine the first year of
the study as dry, while the climatic
conditions in the second year are more
favourable.

Statistical analysis:

Multifactor dispersion analysis was
applied to the data processing. Fischer's
criterion was used to determine the
degree of significance.

RESULTS AND DISCUSSION

Crude protein yields in the present
study range from 18.58 kg/da for the
untreated Trismart variant and low
fertilization to 66.18 kg/da for the VG
variants of Musala variety and the high
fertilization level in the first year and
respectively from 27.69 kg/da again in the
untreated variant of the Trismart variety
and the low fertilization level to 73.51
kg/da for the VG-treated variants of
Musala variety and the high fertilization
level in the second year of the study
(Table 1). The increased fertilization rates
lead to an increase in the amount of the
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HOPMU Ha TOpeHe BOAAT A0 yBesiMyeHue
Ha konmyecTBOTO Ha CI1 ¢ 25 kg/da npwu
copT Mycana, ¢ 19.23 kg/da npu ctaHgap-
Ta n ¢ 15.27 kg/da npu copt Tpucmapt
npes nbpeata rogvHa U CbOTBETHO CbC
17.9 kg/da npu Konoput, 23.5 kg/da npu
Mycana n 20.23 kg/da npu TpucmapT 3a
BTOparta rognHa. Kom6uHMpaHoOTO TpeTu-
paHe npu HUCKUTE W MOBULLEHVWHOPMYU Ha
TopeHe Boan A0 4-5%-THO yBennyeHue
Ha wu3cnegBaHata BesvuvHa. Cobuarta
TEHAEHUMSA Ha HapacTBaHe Ha nokasare-
N, BCNeacTsue MNO-BUCOKMTE HOPMU Ha
TOPEeHEe 1 TPeTMPAHETO C PacTUTENHN CTU-
My/naHTU ce HabnwgaBa M Npu cuHTesa
Ha cypoB npoTeunH B g/kg cyxo BewecTBo.
OT HanpaBeHaTa cTatucTuyecka o6paboTka
Ha [JaHHUTE MOXeM Ja 3ak/liouuM, uYe
[elicTBMEeTO Ha pacTUTESIHUTE CTUMYNAHTM
BOAW [0 [0KasaHO YBe/IMYeHVWe Ha
n3cnefBaHuTe BeNMUMHW, KaTo MOCTaBs
pesynTatute B pas3/IM4HN CTATUCTUYECKU
rPynu OT KOHTPOJTHUSI HETPETUPAH BAPUAHT.

crude protein with 25 kg/da by Musal
variety with 19.23 kg/da by the standard
and with 15.27 kg/da by the Trismart
variety in the first year and respectively
17.9 kg/da by Kolorit, 23.5 kg/da by
Musala and 20.23 kg/da by Trismart in the
second year of the study.

Combined treatment by lower and higher
fertilization norms results in a 4-5%
increase in the examined parameter. The
same tendency with an increase of the
indicator as a result of higher fertilization
norms and treatment with plant stimulants
was also observed by the synthesis of
crude protein in g/kg of dry matter. From
the statistical data processing we can
conclude that the action of the plant
stimulants leads to a proven increase of
the studied magnitudes by placing the
results in different statistical groups to the
control untreated variant.

Tabnuua 1. CbabpXaHue n obus Ha cypoB npoTteunH (CIM)
Table 1. Crude protein (CP) content and yield

2016/2017 2017/2018
®dakTopw/ Factors Cn, g/kg CB Cn, kg/da Cn, g/kg CB Cn, kg/da
CP, g/kg dry matter CP, kg/da CP, g/kg dry matter CP, kg/da

- NT 94.6° 30.53% 75.80° 30.53%
’g VA 143.6° 31.33% 76.60° 33.31%
< | NePsKz VG 105.4° 22.85° 83.80° 36.49°
§ NT 97.5" 38.27° 88.50° 48.43"
5 VA 146.2° 62.73° 102.90° 60.59°
X I NpPwoKs | VG 131.2° 53.96° 92.80° 54.76"
© NT 91.7° 19.81° 70.40° 33.81°
E VA 102.9° 23.81° 71.90% 36.86°
2 | NePeKs VG 136.2° 32.00° 71.10° 36.82°
g NT 101.4° 44.81° 92.10° 57.31°
S VA 123.0° 56.03° 94.20° 62.03°
Z | NuPuKs | VG 138.6° 66.18° 109.70° 73.51°
g NT 93.4° 18.58° 71.80° 27.69%
5 VA 101.8" 21.13° 72.30° 29.66°
% NePsK: VG 139.5° 30.22° 79.00° 32.72°
g NT 98.2" 33.85% 92.90° 47.92°
3 VA 133.3° 47.86° 103.90° 45.69°
2| NpPioKs | VG 146.1° 53.22° 106.70° 45.93

LSD 5% 9.8 19.72 8.1 18.54

*Pasnukute ¢ ejHaKkBMN CUMBO/IN He ca CTATUCTUYECKU [OKa3aHN
Differences with the same symbols are not statistically proven
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Bbnpekn, ye cbOobpXaHVeTo Ha
CIT B 3bpHOTO Ha TpuUTKKane npes nbp-
Bara rogmHa ot npoy4yBaHeTo € MHOrO o-
BMCOKO CMpsAMO BTOpaTa, fobusBuTe Ha
CIl ot egvHuua now, npe3 BTOpaTta
roguHa ca no-Bucoku. ToBa ce Ob/HKU Ha
no-BUCOKNA cpefeH [06MB Ha 3bpHO
npes BropaTa roguHa, onucaH B npeauLu-
Ho n3cnensaHe (Kirchev and Georgieva,
2018).

Konuyectsoto Ha  cMmunaemus
CypoB MNpoOTeVMH Bapupa npe3 nbpBata
rogMHa Ha uscnepgBaHeTo mexay 12.82
kg/da npu HeTpeTMpaHus BapuaHT Ha
copt TpucmapT M HUCKOTO HWMBO Ha
TopeHe a0 45.66 kg/da 3a TpeTupaHusT ¢
VG BapuaHT Ha copT Mycana 1 BUCOKOTO
HMBO Ha TopeHe (Tabnuua 2). [lMpe3s
BTOpaTa peKkosiTHa rofmHa aHasiornm4yHo,
Kakto n npun Konuyectsoto Ha CIl
Ha6nopasame ¢ Ao 1.11 % yBenuueHue
Ha po6usa Ha CMmCI1, kaTo CbLiEeBPEMEH-
HO kosmyecTBOTO MYy B g/kg cyxo
BELLECTBO € MNO-HUCKO CpPaBHEHO C
nbpBarta rognHa, KoeTo OTHOBO Ce Ab/IXMU
Ha No-BUCOKUTE cpegHn [o6uBM Ha
3bPHO OT TpUTUKasne OT eAuHuua NoLLY
npes BTOopara  pPeKonTHa  rojvHa.
lMoBULLIEHNTE HOPMU HA TOPEHe, KakTo U
KOMOWHMPAHOTO UM  NPUIOXEHUe ¢
pacTeXxHn CTUMY/aHTW, KOUTO BOAAT A0
yBenuyeHne Ha konmyectsoto Ha CmCIl
C C 0o 1.6 %, cpaBHEHU C HUCKOTO HMBO
Ha TOpeHe, BAUAAT MNOSIOXKUTENTHO BbPXY
uscnefBaHnsa napametbp. Cratucruyec-
KNAT aHa/n3 nokassa, 4e pasnukute
MexXxay LBEeTe HMBa Ha TOPEHe ca 3Hauu-
MU 1 [OKa3aHW, KOeTO NoCTaBs CbOTBET-
HWUTE CTOMHOCTW B OTAENHU cTaTucTmyec-
K rpynu. JokasaHu pasnvku ce Habnio-
[aBaT CbL0 M Mpu TpeTupaHnTe ¢ pacTu-
TE€/IHA CTUMYNaHTU BapuaHTu, KOUTO ca
nocTaBeHM B OTAESIHW CTaTUCTUYECKU
rpynu pasfinuyHn oT KOHTpOUTe.

Although the crude protein content
in the triticale grain in the first year of the
study is much higher than the second
one, the yields of crude protein per unit
area in the second year are higher.

This is due to the higher average grain
yield in the second year described in a
previous study (Kirchev and Georgieva,
2018).

The amount of digestible crude
protein varies between 12.82 kg/da in the
untreated Trismart variant and the lower
fertilization rate and 45.66 kg/da for the
VG variant of the Musala variety and the
higher level of fertilization (Table 2).

In the second vintage year analogically
as by the CP content we observe a
1.11% increase in the DCP yield, while its
quantity in g/kg of dry matter is lower
compared to the first year, again due to
the higher average grain yield of triticale
per unit area in the second vintage year.

The increased fertilization levels, as well
as their combined application with growth
stimulants, which lead to an increase of
the amount of DCP by up to 1.6%,
compared to the low fertilization level,
positively influence the studied
parameter.

The statistical analysis shows that the
differences between the two fertilization
levels are significant and proven, which
placed the respective values in separate
statistical groups. Proven differences
were also observed by the variants
treated with plant stimulants, which
placed them in separate statistical groups
different to the controls.
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Tabnuua 2. CbabpXaHue n obuB Ha cMuiaeM cypoB npoTeuH (CmCI)
Table 2. Digestible crude protein (DCP) content and yield

2016/2017 2017/2018
®dakTopu/Factors CmCrl, g/kg CB CmCT, kg/da CmCTl, g/kg CB CmCI kg/da
DCP, g/kg drymatter DCP, kg/da | DCP, g/kg drymatter DCP, kg/da
- NT 65.27° 13.14° 52.30% 21.06"
g NePsK> | VA 99.08° 21.62° 52.85° 22.98°
< VG 72.73° 15.76% 57.82° 25.18*
§ NT 67.28° 26.41° 61.07° 33.41°
5 N1oP1oKs | VA 100.88° 43.28° 71.00° 41.80°
x VG 90.53° 37.23° 64.03° 37.78°
< NT 63.27° 13.67° 48.58° 23.33"
E: NePsK> | VA 71.00° 16.42° 49.61° 25.43°
2 VG 93.98° 22.08° 49.06° 25.40°
% NT 69.97° 30.91° 63.55° 39.54°
S N12P1oKs | VA 84.87° 38.66° 65.00° 42.80°
= VG 95.63° 45.66° 75.69° 50.72°
5 NT 64.45% 12.82° 49.54° 19.10°
g NePsK> | VA 70.24° 14.58° 49.89° 20.46°
% VG 96.26° 20.85% 54.51° 22.57*
g NT 67.76° 23.35% 64.10° 33.06"
§ NioP1oKa | VA 91.98° 33.02° 57.17° 31.29°
= VG 100.81° 36.71° 57.36° 31.89*
LSD 5% 4.02 13.61 3.8 15.84
*PasnvkuTe ¢ eAHakKB/ CMMBOJ/IM HE Ca CTaTUCTUYECKN AOKa3aHu
Differences with the same symbols are not statistically proven
n3BOAN CONCLUSIONS
Kom6nHupaHOTO  TpeTupaHe C Combined treatment with plant
pacTuTenHn cTumynaHtM u nosuweHn | stimulants and increased fertilization rates
HOpMU Ha TopeHe BOAAT A0 4-5 % | resulted in a 4-5% increase in crude
yBenuyeHne Ha pob6busa OT cypos | protein yield and up to 1.6% in the amount

npoteuH u ¢ Ao 1.6 % KoNnM4yecTBoTO Ha
CMWUIaeMuns CypoB MPOTEWH, CpaBHEHU C
HMCKOTO HMBO Ha TOpeHe. [elicTBreTo Ha
pactutenHute CTUMynaHTu BOAM A0
[oKasaHo yBesiMyeHne Ha uscnefsaHuTe
nokasarenu. Pasnukute wmexagy pAsete
HMBa Ha TOPEHe ca 3HauYMMU 1 foKa3aHu.

of digestible crude protein compared to
the lower fertilization. The action of the
plant stimulants leads to a proven
increase of the studied magnitudes. The
differences between the two fertilization
levels are significant and proven.
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PE3IOME

Mpe3 nepuopga 2016-2018 1. B
YuebHO ekcnepumeHTasiHata U BHegpu-
Tencka 6asa Ha kategpa PacTeHneBbA-
CTBO nNpu ArpapeH yHuBepcuteTr -
MnosavB 6elle M3BedEH MOJICKM OMUT, B
KOWTO e Npoy4yeHo B/USIHUETO Ha fBa Npo-
AyKTa 3a IMCTHO TpeTupaHe: MnaHTadon
(2500 g/ha), Bombapauep (4000 ml/ha) n
KombuHaumsta mexay MnaHtadgon (2500
g/ha) + bombapanep (4000 ml/ha) BbpxXy
KayecTBOTO Ha OO6MKHOBEHa nLleHuua
copT MHpa. 3a KOHTpona u3nosi3Baxme
HeTpeTVpaH BapuaHT, a camoTo TpeTu-
paHe u3BbpLlUBalLle BbB (hbaza OGpaTeHe.
OnuTHLT € 3a/10KEH crief, NpeWwecTBEHNK
panuua no Metoga Ha Apo6GHUTE napuen-
K/ B 4YeTUpu MOBTOPEHMSA C rofieMuHa Ha
pexkonTHaTa napuenka 15 m?.

B pesynTar Ha NpoBefeHUs onuT e
YCTAHOBEHO, Y€ W3NUTBaHWTE NPOAYKTK
3a JINCTHO TpeTupaHe ca NoBvsAnn nono-
XWUTENHO BBbPXY KAYECTBOTO Ha 3bPHOTO
Ha 06MKHOBEHA nieHuLa copT MMHpa.

KntouoBu aymn: 06MKHOBEHA
nweHnua, NPoAyKTU 3a SIMCTHO TpeTupaHe,
KayecTBO Ha 3bPHOTO

Accepted: 07.05.2019

Published: 31.07.2019

SUMMARY

During the period 2016-2018, a
field experiment was carried out at the
Training Experimental and Development
Center of the Department of Plant
Growing at the Agricultural University of
Plovdiv, where the effects of two foliar
application  products were studied:
Plantafol (2500 g/ha), Bombardier (4000
ml/ha) and the combination of Plantafol
(2500 g/ha) + Bombardier (4000 ml/ha) on
the quality of common wheat Ginra
variety. For the control we used untreated
variant and the treatment was applied in
the tillering phase. The experiment was
set with predecessor rape using the
fractional parcel method in four repetitions
with a plot size of 15 m?.

As a result of the experiment the
following is established: the studied foliar
application products have influenced
positively the grain quality of common
wheat Ginra variety.

Key words: common wheat, foliar
treatment products, grain quality
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YBO/[,
KayecTBOTO Ha 3bpPHOTO KaTto
KOMMN/IEKCHO MOHATME BKOYBA (PU3NYHU-
Te, XUMUYHUTE W TEXHOJIOTMYHUTE MY
cBoiicTBa. TO Bapupa B 3aBUCUMMOCT OT
copTa, NOYBEHO-KIMMaTUYHUTE YCNOBMUA U
TEXHONOrMATa Ha OTIIeXAaHe.

Mpu wm3BEeAeHM ONMUTUM Yy Hac
(Delchev et al.,, 2004; Delchev, 2010;
Stoyanova, 2010) un B uyx6uHa (Abad et
al., 2004; Delfine et al., 2005; Brown and
Prtrie, 2006; Wolber and Seemann, 2006;
Orcen et al., 2013; Blandino et al., 2015;
Smith et al, 2015) e pgokasaHo, ue
U3MNon3BaHeTo Ha 6uocTumynaropu u
NPOAYKTW 3a JIMCTHO TpeTupaHe cnomarar
3a noBUIABAHE Ha KayecTBOTO Ha
3BbPHOTO NPU peamnua XUTHU KyITypK

B HayuyHaTa nuTepartypa ca npeg-
CTaBEHU faHHM 3a npenapartu, KOuUTO
noBuULLaBaT YCTOMYMBOCTTA HA pacTeHus-
Ta KbM pas/iMyHM CTPECOBU hakTopw,

KaTo BMCOKM W HUCKM TemnepaTypwu
(Delchev and Stoyanova, 2013, Kolev et
al., 2015).

Mpu npoBefeH ABYroguLEH ONUT B
WcnaHna e wm3nutBaH edpekta Ha
61ocTMMynaTopu 1 TopoBe BbPXY A06uBa
N CbObPXAHWETO Ha NPOTEMH Ha 3UMHAa
TBbpAa nweHnya copT boema. Hair-Bncok
[o6uB Ha 3bpHO oT 743,8 kg/da — ¢ 202,7
kg/da noBeye OT KOHTPONIHUSA BapuaHT e
OTYETEHO MpPU CbBMECTHO TopeHe ¢ Ng Pg
Ke 1 6uoctumynatopa BCO2K. MonyyeHo
€ Hai-BNCOKO CbAbpXaHWe Ha NpoTeuH
npu BapnaHtute TopeHun ¢ Nig Pg Kg 1 Ny,
Py Kg © NpunioXeHMeETo Ha pacTexHus
perynatop BCO4K, cboTtBeTHO OT 14,5%
00 14,9% (Carmen, 2011).

BuoctumynatopbT depTurpeiiH nva
nonoXmTeneH edqekT Bbpxy MNPOAYKTUB-
HOCTTa Ha x/siebHaTa nuweHuya. Tol go-
npuHacsa 3a BUCOKM CTOMHOCTWU Ha CTPYyK-
TYpHUTE eNieMeHTn Ha Jo6usa, yBenmua-
Ba A0o6MBa Ha 3bpHO OT 7.9 — 18.0% B
CpaBHEHWe C HeTpeTupaHu NOCEBU, KaTo
Hai-BUCOK € A06MBBLT Npu TpeTMpaHe Ha
cemeHa ¢ ®depTurpeiiH ctapT B Ao03a
50ml/100kg + nWCcTHO TpeTupaHe c
depTurpeiin donvap — 100 ml/da Ha

INTRODUCTION

Grain quality as a complex concept
comprises its physical, chemical and
technological  properties. It  varies
depending on the variety, soil-climatic
conditions and growing technology.

In  experiments carried out in
Bulgaria (Delchev et al., 2004; Delchev,
2010; Stoyanova, 2010) and abroad
(Abad et al., 2004; Delfine et al., 2005;
Brown and Prtrie, 2006; Wolber and
Seemann, 2006; Orcen et al, 2013;
Blandino et al., 2015; Smith et al., 2015) it
has been proven that the use of
biostimulators and foliar application
products helps to improve grain quality in
a number of cereals.

Data about preparations that
increase plant resistance to various stress
factors such as high and low

temperatures (Delchev and Stoyanova,
2013, Kolev et al., 2015) are presented in
the scientific literature.

In a conducted two-year experiment
in Spain, the effect of biostimulators and
fertilizers on the yield and protein content
of durum winter wheat Bohemia variety
has been studied. The highest grain yield
of 743.8 kg/da — 202.7 kg/da more than
the control variant has been reported in
co-fertilization with Ng Pg Kg and the
biostimulator BCO2K. The highest protein
content has been obtained in the variants
fertilized with Nis Po Kg and Ni> Pg Kg and
the application of the growth regulator
BCO4K, from 145% to 14,9%,
respectively (Carmen, 2011).

The Fertigrain biostimulator has a
positive effect on bread wheat yield. It
contributes to high values of the structural
components of yield, increases grain yield
from 7.9 — 18.0% compared to untreated
crops, with the highest yield in treatment
of seeds with Fertigrain start at a dose of
50ml/100kg + foliar treatment with
Fertigrain foliar — 100 ml/da in spring after
the beginning of vegetation (Sevov and
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nposieT crfej Havyalo Ha BeretauusaTa
(Sevov and Delibatova, 2013).

Mpunoxenn npe3 BeretauusaTa
JINCTHUTE MUKPOTOPOBE oOcurypsisat no-
[06bP XpaHUTeneH pexum 3a nueHuua-
Ta. KOMOGMHMPAHOTO MPONETHO MNoAXpaH-
BaHe ¢ Bykcan MukponnaHT (100 ml/da) +
Koguue (250 ml/da) ponpuHacsa 3a nony-
yaBaHe Ha Hai-ronsam 6poli 3bpHa B Knac
M no-rofiiMa maca Ha 3bpHata — ¢ 63%
no-BUCOKa CNPSIMO HETPEeTMPaHU NOCEBW.
MpWIoXeHNETO Ha IMCTHUTE TOPOBE Mpe3
nepuvofa Ha MHTEH3MBEH pacTex nosuLua-
Ba CbbpXaHWeTO Ha NPOTEeWH, CypoBuTe
MasHWHKW, 6e3a30THUTE EeKCTPakKTHU Be-
wectea (BEB) n Ha uenynozata. Konu-
4eCTBOTO Ha CYpPOB MNPOTENH € Hali-BUCOKO
(17,4 %) npu npunaraHe Ha MUHepPaSIHUTE
TopoBe Bykcan un Koguue — ¢ 14,4 % no-
BMCOKO OT MPOTEMHOBOTO CbhAbpPXaHWe Ha
nweHuuaTa, TopeHa efHOKpaTHO C amo-
HueBa cenutpa B pgo3a 30 Kkg/da
(Stoyanova, 2010).

JinctHnTe TOpoBe — BepTekc xali-
H34, Xali-dpoc, Kanne Tumocyndar,
donvap ekctpa u MukpoenemeHTn 3a
XUTHU KYNTYPW, PacTeXHWUA CTUMYynatop
AmManrepos NpeMmyMm 1 aHTUTPaHCNpaH-
Ta lMopleis ysenuyasaT Kb/HAEMOCTTa
Ha ceMeHaTa npu TBbpAa MleHnua copt
BuKTOpWA, KONMYECTBOTO Ha OTNaAb4HO-
TO 3bPHO HaMasisiBa, a AOOBUBBT Ha 3bPHO
ce yeBenuyaea. Te cnoco6cTBaTr 3a no-
OPY)KHOTO MOHUKBAHE Ha pacTeHuaTa, 3a
no-go6po BKOpeHsiBaHe, no-cnabu nopa-
XEHUA OT u3TerfisHe u npegoTepaTsiBaHe
MU3MpPb3BaHETO Ha Bb3esia Ha OparteHe.
Kom6unHupaHeTo Ha MukpoenemeHTuTe 3a
XUTHU KYNTypyu € Amasirepos npemmym
BOAW [0 MOBMLLIABAHE KOJIMYECTBOTO W
KayecTBoTO Ha gobuea (c 59,4 kg/da) n
noBuvLLIaBa 1 YCTOMYMBOCTTA Ha TBbpAaTa
nweHnua KbM HebnaronpusaTHU KavMMma-
TnyHM ycnosus (Delchev and Stoyanova,
2013).

Llenta Ha HacTosLeTO n3cnensaHe
e fa ce Mpoyyn BUAHWETO Ha HOBU
NpoAYKTU 3a JINCTHO TpeTupaHe BbPXY
KauyecTBOTO Ha 3bPHOTO Ha OBUKHOBEHAaTa
nweHuua copt MNHpa.

Delibatova, 2013).

Applied during vegetation, foliar
microfertilizers provide better nutrition for
wheat. Combined spring supplemental
nutrition with  Wuxal Microplant (100
ml/da) + Codice (250 ml/da) contributes to
the largest number of grains per spike and
a larger grain mass — 63% higher than
untreated crops.

The application of foliar fertilizers during
the period of intense growth increases the
content of protein, raw fats, nitrogen-free
extracts (NFE) and cellulose.

The amount of crude protein is the highest
(17.4%) when applying the Wuxal and
Codice mineral fertilizers — 14.4% higher
than the protein content of wheat fertilized
once with ammonium nitrate at a dose of
30 kg/da (Stoyanova, 2010).

Foliar fertilizers — Vertex high-H34,
High-phos, Potassium  Thiosulphate,
Foliar Extra and Micronutrients for Wheat,
Amalgerol Premium growth stimulator and
the anti-transparent Pureshade increase
seed germination in durum wheat Victoria
variety, the quantity of waste grains
decreases, grain yield increases.

They promote a more uniform emergence
of plants, better rooting, less damage from
puling and preventing frosting of the
tillering node.

The combination of the Micronutrients for
wheat with Amalgerol Premium results in
an increase in the quantity and quality of
yield (by 59.4 kg/da) and increases the
resistance of durum wheat to unfavour-
able climatic conditions (Delchev and
Stoyanova, 2013).

The objective of this study is to
investigate the effect of new foliar
application products on grain quality of
common wheat Ginra variety.
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MATEPWNAN N METO4WA

B YuebHO ekcrnepumeHTasHaTa U
BHegpuTesicka 6asa Ha kategpa Pacte-
HMEBBACTBO Npu ArpapeH YHUBEPCUTET -
MnosavB € u3BefeH MOJICKU OMUT Mnpe3
nepmoga 2016-2018 r., B KOWTO €
NpPOy4YeHO BAUSIHMETO Ha ABa NPOAyKTa 3a
NNCTHO TpeTupaHe: [MnaHTadon (2500
g/ha), Bbombapanep (4000 ml/ha) n
KombuHaumsita mexay Mnadtadon (2500
g/ha) + bombapanep (4000 ml/ha) Bbpxy
KayecTBOTO Ha O0O6MKHOBEHa nLueHuua
copT MHpa. 3a KOHTpona u3nosi3Baxme
HeTpeTupaH BapuaHT. TpeTupaHeTo ce
n3BbpLIBaLLE BbB (ha3a bpareHe. OnuTbT
€ 3a/10KeH crief, NpefLecTBEHVK panuua
no MeToga Ha [ApoGHUTE napuesku B
yeTUpyM TMOBTOPEHUS C TOfIEMMHA Ha
pexkonTHaTa napuenka 15 m?.

Ceutbata Ha 0O6MKHOBeHaTa nLle-
HMLa e M3BbpLlUBaHa B ONTUMAsSIHUA CPOK
oT 01.10 go 20.10. cbC ceuTbeHa Hopma
500 Kb/IHSieMW ceMeHa/m’ U MUHEpPasTHO
TopeHe ¢ 160 kg/ha asot mn 140 kg/ha
ochop, kato npeau ceutbara ce
BHacsLIE LAMO0TO KOSIMYECTBO (hocdopeH
Top 1 1/2 OoT a30THMSA, a paHO HanposeT
KaTo nogxpaHBaHe — ocTaHasiaTa 4acT oT
a3oTHMA Top. CnaseHn ca BCUMYKM 3BEHa
OT yTBbpAaHaTa TEXHOJIOrMS 3a OTI/IeX-
JaHe Ha 06uKHOBeHaTa niweHnua.

OTunTaHn ca cnepHwuTe nokasaTe-
1N Ha Ka4yecTBOTO Ha 3bPHOTO: Maca Ha
1000 3bpHa (g), xektonutpoBa maca (kg),
CTbKNOBMAHOCT (%), CbAbpXaHne Ha 061y,
a3oT M cypoB npoTeunH (%), MOKbpP M CyX
rnyteH (%). lMonyyeHuTe CTOMHOCTU ca
06paboTBaHM MaTemMaTMyeckn Mo MeToga
Ha AMCNEePCUOHHUS aHaNn3.

PE3YJITATU N OBCBXXOAHE
Mpe3 BeretauynoHHUA nepuos Ha
0bOMKHOBEHATa neHnua Kosim4ecTBoTO
Ha BaJieXute Mo roanHun belle KakTo
cnegga; 2016/2017 r. — 264.2 mm/m?,
2017/2018 1. — 457.2 mm/m? npu knuma-
TNyHa Hopma — 419,6 mm/m?. CymapHo
KOMM4YeCTBOTO Ha BaJieXnte npes nbpBa-
Ta roanHa € no-Masiko OT ToOBa Ha
KnmMmatnyHata HopmMa, HO peKoJiTHaTta

MATERIAL AND METHODS

At the Training Experimental and
Development Center of the Department of
Plant Growing at the Agricultural
University of Plovdiv a field experiment
was set in the period 2016-2018, where
the effect of two foliar treatment products:
Plantafol (2500 g/ha), Bombardier (4000
ml/ha) and the combination of Plantafol
(2500 g/ha) + Bombardier (4000 ml/ha) on
the quality of common wheat Ginra variety
was studied. We used as a control
untreated variant. Treatment was applied
in the tillering phase. The experiment was
set with predecessor rape using the
fractional parcel method in four repetitions
with a plot size of 15 m?.

The sowing of common wheat has
been carried out within the optimum
period from 01 Oct till 20 Oct with a
sowing rate of 500 germinating seeds/m?®
and mineral fertilization of 160 kg/ha
nitrogen and 140 kg/ha phosphorus with
all the phosphorous fertilizer and 1/2 of
the nitrogen one applied before sowing,
and in early spring as supplemental
nutrition — the rest of the nitrogen fertilizer.
All units of the established technology for

growing common wheat have been
complied with.
The following grain  quality

indicators have been reported: weight of
1000 grains (g), hectoliter weight (kg),
vitreousness (%), total nitrogen and crude
protein content (%), wet and dry gluten
(%). The values obtained have been
mathematically  processed by the
dispersion analysis method.

RESULTS AND DISCUSSION

During the vegetation period of
common wheat, the amount of
precipitation by years was as follows:
2016/2017 — 264.2 mm/m?, 2017/2018 —
457.2 mm/m® at a climatic rate of 419.6
mm/m%  The cumulative amount of
precipitation in the first year was less than
that of the climatic rate, but the 2016/2017
harvest year was more favourable for the
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2016/2017 r. e no-6naronpuaTHa 3a
pacTtexa 1 pasBuUTUETO Ha 06UKHOBEHaTa
nweHuua nopaam no-406poTo M pasnpe-
JeneHue npes KputuyHuTe hasu ot pas-
BUTMETO Ha pacTeHusATa M ToraBa CTOM-
HOCTWUTE Ha nokasartesinTe Ha KayecTBOTO
Ha 3bpPHOTO ca MO-BUCOKM Mpu COPT
MHpa. HebnaronpusaTHa 3a pa3sBUMTUETO
Ha pacteHuaTa e BToparta 2017-2018 r.
nopaan 3HauuTenHOTO KOAIMYEeCTBO Basie-
X1, KOUTO Bb3MNpensATcTBaxa XbTBata U
ToBa Ce OTpasuM OTpuuaTesiHo Bbpxy
KayecTBOTO Ha 3bpHOTO (Purypa 1 n 2).

growth and development of common
wheat due to its better distribution over
the critical phases of plant growth and
then the grain quality indicator values
were higher for the Ginra variety.

Adverse for plant development was the
second year 2017-2018 due to the
significant amount of precipitation that
hindered harvesting and that had a
negative effect on grain quality (Figure 1
and 2).
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Fig. 1. Precipitation by months, (sum mm/m?)
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Mopaan eHOMoCcoY4HOCT Ha
JaHHWUTe npe3 nepuoja Ha uscnefBaHe
Ha Tabnuum 1, 2 u 3 ca npencraBeHu no-
Jly4eHUTE CpefHU CTOMHOCTM Ha U3Mep-
BaHWTE nokasaTe/iM Ha KayecTBOTO Ha
3bPHOTO. M3nuTBaHWTE NPOAYKTU 3a
NINCTHO TpeTupaHe ca NoBJ/IMANN NOSOXM-
Te/IHO BBbPXY KAYeCTBOTO Ha 3bPHOTO Ha
0o6buKkHOBeHaTa nweHnua copT MMHpa.

Hait-ronamva maca Ha 1000 3bpHa,
XEKTONIMTPOBa Maca U CTbK/I0BUAHOCT ce
nosyymxa npu BapuaHTa Ha KomMbuHupa-
HO TpeTupaHe C MUHEePasIHUAT JINCTEH
Top MnaHTadon (2500 g/ha) +
OpraHnyHUAT GuocTumynaTop BomGapavep
(4000 ml/ha) BbB (haza GpateHe (22-25
no ckanata Ha Zadoks) cboTBeTHO ¢ 48.0
g; 81.1 kg n 54.6 % (Tabnuua 1). Ha
BTOPO MACTO Ce Hapexja BapuaHTa
TpeTvpaH C opraHusHua GuocTumynarop
Bombapguep (4000 ml/ha) — maca Ha
1000 3bpHa (47.0 g), XekToNuTpoBa mMaca
(80.2 kg) n cTbknosugHocT (53.7 %). Mo-
HNCKO € MOBULLEHWETO Ha CTOMHOCTUTE
Ha nokasaTenuMTe Ha KayecTBOTO MOA,
Bb34ENCTBMETO HA U3NUTBAHNA MUHEPA/IEH
nncteH Top MnaxTtadon (2500 g/ha).

Due to the uniformity of the data
during the study period, Tables 1, 2 and 3
present the average values obtained of
the measured grain quality indicators.

The studied foliar application products
have had a positive impact on the grain
quality of common wheat Ginra variety.

The biggest weight of 1000 grains,
the hectoliter weight and vitreousness
were obtained in the variant of combined
treatment with Plantafol mineral foliar
fertilizer (2500 g/ha) + organic
biostimulator Bombardier (4000 ml/ha)
(22-25 on the Zadoks scale) at 48.0 g;
81.1 kg and 54.6%, respectively (Table
1). Second is the variant treated with the
organic biostimulator Bombardier (4000
ml/ha) — 1000 grains weight (47.0 Q),
hectoliter weight (80.2 kg) and
vitreousness (53.7%). Lower is the
increase in the values of the quality
indicators under the impact of the tested
mineral foliar fertilizer Plantafol (2500
g/ha).

Ta6nuua 1. BnvsaHue Ha NpoayKTy 3a JIMCTHO TPeTMpaHe BbpXy uanyeckarta
XapakKTepucTuKa Ha 3bPHO Ha 06UMKHOBEHa NuweHmnya (cpeaHo 2016-2018)

Table 1. Influence of foliar treatment products on physical characteristic of grain
of Common wheat (average 2016-2018)

Mpoayktn dusnyecka xapakrepuctuka Ha 3bpHo / Physical characteristic of grain
Products Maca Ha 1000 3bpHa| XeKkTtonmMTposa mMaca CTbKI0BUAHOCT
Mass 1000 grains Test weight Vitreousity
g % kg % % % to st.
KoHTpona / Control 45.0 100.0 78.0 100.0 51.7 100.0
MnaHTadon / Plantafol 46.5 103.3 79.0 101.3 52.1 102.3
BombaHavep / Bombardier 47.0 104.4 80.2 102.8 53.7 103.9
MnaHTadon + BomGaHauep 81.1
Plantafol+Bombardier 48.0 106.7 104.0 54.6 105.6
GD 5% 1.85 4.11 2.68 3.44 2.34 4.53

Ha Ta6bnuua 2 ca npeacTtaBeHU
pe3ynraTute OT uscnefBaHUTe nokasarte-
NN, KOUTO ca u3paseHn B MPOLEHT "
npecrasnsasar cpefHo No Tpy NoBTOpe-
HUA 3a ABeTe ONUTHW roguvHu. OT Hanpa-
BEHVA XUMMWYEH aHanNu3 e yCTaHOBEHO,
ye CaMOCTOATENHOTO MPUIOXKEHMNE Ha
MUHepasHUAT fiucteH Top MnaHtadon u

Table 2 presents the results of the
studied indicators expressed as a
percentage and represent an average of
three repetitions for the two studied
years. From the chemical analysis it was
found that the separate application of
Plantafal mineral foliar fertilizer and the
organic biostimulator Bombardier resulted
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OpraHnyHuAT 6uoctumynatop bombap-
Avep BOAM [0 MOBMLLIABAHE CbAbpXa-
H/ETO Ha CypoB MPOTEWH B 3bPHOTO Ha
copT MHpa. YBENMYEHNETO € Hal-CUHO
n3paseHo cref, KOMOUHMPAHOTO npuna-
raHe Ha MWHepasiHUAT JINCTEH TOp
MnaHtadhon (2500 g/ha) + opraHUYHUAT
6uoctumynatop  Bombapguep (4000
ml/ha) (22-25 no ckanata Ha Zadoks) —
11.41 % cypoB NpoTeVH B CPaBHeHWE C
KoHTponata 10.79 %). Te3u pesyntatu
ca B NoJOXWTEeNHa Kopenauusi ¢ a3oTHO-
TO cbabpXKaHue (2.0%) N CbAbpPXaAHNETO
Ha rnyTeH (Mokbp — 20.95 % u cyx — 7.71
%) no Bpeme Ha TpeTupaHeTo BbB hasa
6pateHe (Tabnvua 3).

in an increase in the crude protein
content in the Ginra variety grain. The
increase is the most pronounced after
combined application of the mineral foliar
fertilizer Plantafol (2500 g/ha) + the
organic biostimulator Bombardier (4000
ml/ha) in the tillering phase (22-25 on the
Zadoks scale) — 11.41% crude protein
compared to the control 10.79%). These
results are in positive correlation with the
nitrogen content (2.0%) and the gluten
content (wet — 20.95% and dry — 7.71%)
during the tillering phase application
(Table 3).

Tabnuua 2. CbaobpkaHve Ha 06U, a3oT U CypoB MPOTEMH B 3bPHOTO Ha
06uKHOBeHa nuweHuua (cpegHo 2016-2018)
Table 2. Content of total nitrogen and crude protein in Common wheat grain

(average 2016-2018)

Mpoayktn N % % CbabpxaHue Ha NpoTeunH %

Products Crude protein content, %

KoHTpona / Control 1.89 100.0 10,79 100.0

MnaHtadon / Plantafol 1.98 104.8 11,27 104.4

BombaHavep / Bombardier 1.93 102.1 11,05 102.4

MnaHtadon + bombaHane

PlantafoolrjrBombardier AEP 2.00 105.8 11,41 105.7
GD5% 0.10 5.29 0.42 3.89

Tabnuua 3. BAvsiHMe Ha MNpoAyKTM 3a JINCTHO TPeTMpaHe BbPXY HAKOU
TEXHOJIOTMYHM XapaKTepUCTUKM Ha 3bPHOTO Ha O6MKHOBEHa MilleHuua (cpegHo

2016-2018)

Table 3. Influence of foliar treatment products on some technological

characteristic of Common wheat grain (average 2016-2018)

Mpoayktn Mokbp rnyteH Cyx rnyteH

Wet gluten Dry gluten

Products % % to st. % % to st.

KoHTpona / Control 18.54 100.0 6.66 100.0

MnaHtadpon / Plantafol 19.84 107.0 7.22 108.4

BombaHanep / Bombardier 19.78 106.7 7.15 107.3

MnaHTadpon + bombaHavep / Plantafol+Bombardier|  20.95 113.0 7.71 115.8
GD5% 1.22 6.58 0.45 6.76

M0-BNCOKOTO KayecTBOTO Ha 3bp-
HOTO Ha obukHOBeHaTa nuweHnya copt
FMHpa € B pe3yntar Ha NoJIOXKNTEesTHOTO
B'b3,£l,eI7ICTBI/Ie Ha M3NuUTBaHUTE MPOAYKTU
3a JINCTHO TpeTupaHe BbPXY m3cnensa-
HUTE NnoKa3aTesin.

The higher grain quality of common
wheat Ginra variety is a result of the

positive effect of the tested foliar
application products on the studied
indicators.
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N3BOAN

N3nuTtaHute npogyktu 3a SMCTHO
TpeTMpaHe B/IMSAAT MOMOXKUTESNTHO BbPXY
KauyecTBOTO Ha 3bPHOTO Ha O6UKHOBEHATA
nweHuua copt MNvHpa.

Te nosuwasaT CTOMHOCTUTE Ha No-
KasaTtesnmte maca Ha 1000 3bpHa, XekTo-
MTpoBa Maca U CTbK/IOBUAHOCT, KaTto
Hal-BUCOKN CTOMHOCTK ca OTYeTEeHU npwu
KOMBWHMPAHO TpeTupaHe C MUHEpasHUSA
nncteH Top MnaHtadon (2500 g/ha) +
OpraHnyHMAT  6mocTumynaTop bombap-
anep (4000 ml/ha), BHeceHn BbLB (hasa
6paTeHe (22-25 no ckanata Ha Zadoks) —
cboTBeTHO 48.0 g; 81.1 kg n 54.6 %.

YcTaHOBEHO €, Ye CaMOCTOATEsHO-
TO TpetTupaHe c MnaHtadon nnm ¢ bom-
6apavep BOAM [0 yBennyaBaHe CbObp-
XXaHVeTo Ha CYpoB NPOTEVH B 3bPHOTO Ha
copT lNvHpa. YBENIMYEHNETO € Hai-CUMHO
n3paseHo crief, KOMOMHVPaHOTO npunara-
He Ha MnaHTadon (2500 g/ha) + Bombap-
anep (4000 ml/ha) — 11.41 % cypoB npo-
TeVH B cpaBHeHue ¢ koHTponarta 10.79 %.

Te3un pesynTartu ca B NOMI0XUTENHA
Kopenauuss C as30THOTO CbAbpXaHue
(2.0%) ©n cbaobpPXaAHMETO Ha [yTeH
(Mokbp — 20.95 % u cyx — 7.71 %) no
BpEMe Ha TpeTupaHeTo BbB (pasa
6paTeHe.

CONCLUSIONS

The tested foliar treatment products
have influenced positively grain quality of
common wheat Ginra variety.

The products increase the values of
indicators such as 1000 grain weight,
hectoliter weight and vitreousness,as a
highest result is in the combined
treatment with the mineral foliar fertilizer
Plantafol (2500 g/ha) + Bombardier
organic biostimulator (4000 ml/ha) in the
tillering phase (22-25 on the Zadoks
scale) they are at 48.0 g; 81.1 kg and
54.6%, respectively.

It has been found that the separate
application of Plantafol or Bombardier
results in an increase of the raw protein
content in Ginra variety grain. Increase
was the most pronounced after combined
application of Plantafol (2500 g/ha) +
Bombardier (4000 ml/ha) — 11.41% crude
protein compared to the control 10.79%.

These results are in positive
correlation with the nitrogen content
(2.0%) and the gluten content (wet —
20.95% and dry — 7.71%) during the
tillering phase application.
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PE3OME

MpoyyBaHeTO € HanpaBeHOo Mpe3
nepuoga 2014-2016 r. B ONUTHOTO Mone
Ha WHCTUTYT no uapesuuyaTta - rp. KHexa.
M3nutaHm ca xubpugmte: KH-307 — 200-400
no ®AO npu rectotn 6500 p/da n 7000
p/da, KH-435 — 400-500 no ®AO npwu
6000 p/da u 6500 p/da. Llapesuuyata e
oTrnexgaHa npu KOHTpo/ieH BapuaHT T, —
6e3 TopeHe; OBe HMBa Ha TopeHe T; —
NgsPs4Kea; T2 — Ni17P19gKizg. LlenTta Ha
onuta e ga ce Hanpasu CTaTUCTUYECKM
aHanu3 Ha fobusa Ha xubpuamn KH-307 u
KH-435. YcTaHOBEHO €, Ye npu TOpeHe C
NgsPs4Kes 1 7000 p/da, cToiiHOoCTTa Ha
MakcMasiHMs  Jo6uB e  Hai-ronsma
Max=985,00 kg/da. MNpu 6500 p/da u
TopoBa HopMa NgsPs 4Ks 4 Xnbpna KH-435
e c Hali-BMcoka NPOAYKTUBHOCT
Max=1105,00 kg/da. W npu pBete
rbctotm 6500 p/da m 7000 p/da Ha
xnbpug KH-307 Hali-BUCOK cpefeH Ao6ms
e nonydyeH npe3 2014 r. CbOTBETHO
X = 925,67 kg/da n % = 871,33 kg/da.
MakcumanHa npoayKTMBHOCT OT ChbLUUSA
Xnépug e nonydyeHa npes 2016 r.,
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SUMMARY

The study was conducted during
the period 2014-2016 in experimental
yield Maize Research Institute - Knezha.
The hybrids: Kn-307 group 200 - 400
FAO and density 6500 p/da and 7000
p/da; Kn-435 group 400 — 500 FAO at a
density of 6000 p/da and 6500 p/da were
tested. The maize is grown under control
variant T, — without fertilization and two
fertilization levels: T; — NgsPs54Kga; To —
N;7P108K128. The aim of the experiment is
to make a statistical analysis of the yield
of hybrids Kn-307 and Kn-435. It was
found that in fertilization with NgsPs54Kg.4
and 7000 p/da the maximum vyield is the
highest Max=985.00 kg/da. At 6500 p/da
and fertilizer rate NgsPs4Kss hybrid
Kn-435 has the highest productivity
Max=1105.00 kg/da. At both densities
6500 p/da and 7000 p/da of hybrid Kn-307
the highest average yield was obtained in
2014 year respectively X = 925.67 kg/da

and X = 871.33 kg/da. Maximum
productivity from the same hybrid was
obtained in 2016 vyear, respectively
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cboTBeTHO Max=960,00 3a nbpBarta
rbctota 1 Max=985,00 kg/da 3a BTOpaTa.
Ot xubpug KH-435 Hali-ronsam cpepeH
fobus X = 980,67 kg/da v makcumanHa
npoayktneHoct Max=1105,00 kg/da ca
nosny4vyexHu npe3 2016 r. un rectota 6500
p/da. 3a xmépug KH-307 koehuLneHTa Ha
BapupaHe e Hali-Hucbk CV=1,68% 3a
rectota 7000 p/da wu TOpeHe c
N17P10gKizg U CV=4,48% 3a 2016 r. u
rbctota 6500 p/da. BapupaHeTo Ha
pobnea Ha xmbpug KH-435 e Hail-HMCKO
CV=1,76% 3a 6500 p/da npu KOHTPO/IHUSA
BapuaHT To n CV = 8,07% 3a 2014 .
KnouoBu gymu: xubpug, rbcrtoTa,
TOopeHe, f06MB, CTATUCTUYECKN BENNUYNHN

YBO/[,
Buonoruyeckute o0cobeHoOCTM Ha
uapesuuara nossonseBar TA fga  ce
oTrfiexga B MOYTU BCUYKM paiioHn Ha
cBeTta (Popov, 2000). LlapeBuuyata e ¢ no-
BMCOKM W HeLOCTUrHaTU MNpPOAYKTUBHU
Bb3MOXHOCTU B CPaBHEHWE C OCTaHa/mTe
nonckn kyntypm (Tomov and Jordanov,
1984). Hannuueto Ha ronsam Habop OT
Xnbpuamn, KOUTO HaykaTa npegnara Ha
npakTukaTa C pas/iMyeH nepuog Ha Bere-
TauMs gaBa Bb3MOXHOCT 3a Han-edek-
TUBHOTO WM W3M0/M3BaHE 4pe3 TAXHOTO
KOMBWHMPaHe B eflHa COPTOBAa CTPYKTYpa,
B 3aBMCMMOCT OT MOYBEHUTE, KIMMaTuy-
HATE W arpoTexHnyeckn cpaktopn 3a
OoTAeNnHWTe  pailloHM Ha  cTpaHaTta
(Angelov, 1994; Angelov and Valchinkov,
2009; Angelov and Glogova, 2010).
HanoxutenHo e nepvogvyHn u3-
cnefBaHvs BbPXy NPOAYKTMBHOCTTA Ha
HOBOCb3JaZeHuTe, NpPU3HaTU U panioHu-
paHn xmbpuamn uapesuua npu pasinyHu
€KOJIOTMYHN YC/OBUS 38 OLIEHKa Ha TAX-
HaTa [OB6WBHOCT, NNACTUYHOCT U cTabun-
HOCT Ha go6usa npe3 oTAesiHUTEe TO4MHU
N KOHKPETHUTE YC/OBUS Ha OTInexgaHe
(Valchinkov and Valchinkova, 2001).
CopToBuTE 0COGEHOCTW, TEXHOSO-
rmaTa u ycnoBusiTa Ha OTrnexaaHe ca ot
CbLUECTBEHO 3HAYEHME 3a NPOsiBNIEHNE Ha
NPOAYKTUBHNTE Bb3MOXHOCTVM Ha pacTe-
HMATA W KAYeCTBOTO Ha MpoAyKTa.

Max=960.00 kg/da for the first density and
Max = 985.00 kg/da for the second. From
the Kn-435 hybrid the highest average
yield of X = 980.67 kg/da and a maximum
productivity of Max=1105.00 kg/da were
obtained in 2016 year and a density of
6500 p/da. For the Kn-307 the coefficient
of variation is the lowest CV=1.68% for a
density of 7000 p/da and fertilization with
N17P105P128 and CV=4.48% for 2016 and
a density of 6500 p/da. The variation in
yield of the Kn 435 hybrid is CV=1.76%
lowest for 6500/da for the control variant
To and CV=8.07% for 2014.

Key words: hybrid, density,
fertilization, yield, statistical quantity

INTRODUCTION

The biological characteristics of
maize allow it to be grown in almost all
areas of the world (Popov, 2000).

Maize has higher and less productive
yields than other crops (Tomov and
Jordanov, 1984).

The presence of a wide range of hybrids
that science offers to practice with a
different growing season allows for their
most effective use by combining them into
a variety structure depending on the saill,
climate and agrotechnical factors of the
individual regions of the country (Angelov,
1994; Angelov and Valchinkov, 2009;
Angelov and Glogova, 2010).

Periodic surveys on the productivity
of newly established recognized and
regions maize hybrids under different
ecological plasticity and yield stability over
the years and the specific growing
conditions (Valchinkov and Valchinkova,
2001).

Varietal features, technology and
growing conditions are essential to show
the productive capabilities of plants and
the quality of production.
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O6paboTkata Ha noyBaTta W TOPEHETO
Mmart CblLUECTBEHO 3HAYEHME U Ca OCHOB-
HW efIeMeHTVU B KOMIMJekca OT arpoTex-
HUYECKM MEeponpuaTUs, KOWUTO BAUAAT
BbpXy Aobusa n kavyectsoTo My (Nankov,
2006; Bazitov and Gospodinov, 2007;
Glogova, 2018).

Llenta Ha npoyyBaHeTo e pga ce
HanpaBuW CTaTUCTUYECKM aHa/IM3  Ha
pobuea Ha xubpuam KH-307 n KH-435, B
3aBMCMMOCT OT TOPEHETO U rbCToTata Ha
nocesa.

MATEPWNAN N METO4WA

MNpoyyBaHeTO € HampaBeHO npes3
nepuopa 2014-2016 r. B ONUTHOTO Mone
Ha VIHCTWUTYT no uapesuuata - rp. Knexa.
O6ekT Ha u3cnegBaHe ca xubpugute:
KH-307 ot rpyna 200-400 no ®AO n
rbcToTn 6500 p/da n 7000 p/da n KH-435
ot rpyna 400-500 no ®AO n rvCcTOTU
6000 p/da n 6500 p/da. Llapesuuarta e
oTrfiexgaHa npu KOHTPOsieH BapuaHT Ty
(6e3 TopeHe) 1 ABe HMBa Ha TopeHe: Ti—
Neg 5Ps5,4Ks 4 " T - N17P10,6K128.
M3BbplleHa e OcHOBHa 06paboTka Ha
noysata [Awbnboka opaH Ha 23-25 cm.
Mpe3 nponetTa ABYKpPaTHO KyNTUBMpaHe C
6paHyBaHe Ha 10-12 cm n 6-8 cm. lNpe3
BereTauusTa ABYKpaTHO okonaBaHe. Tpe-
TUpaHe ¢ xepouumam cpeLly LMPOKONCT-
HU XUTHW nnieBenn ¢ Fapgonpum nsc
rong — 400 ml/da cnepg centba npean
NMoHWKBaHe Ha Kyntypata. MartoH npes3
BeretaymsaTa BbB hasa 5-6 nmct — 110
ml/da. TpeTupaHe ¢ QyHIMUMAN U MHCEK-
TULUMAN  CPeLly WKOHOMWUYECKN BadKHU
6onectm n HenpuATennM npu Heobxoam-
mMocT. Marematmyeckata o6paboTka Ha
JaHHuTe e no Genchev et al. (1975).
MpoyyeHn ca cregHuTe MokasaTenu:
cpefeH pobus (X) kg/da cpegHo 3a
nepuoga no BapuaHtn (To, Ty 1 T,)
cpeneH nobus ot Tpute BapuaHta (T, Ty
n T,) NO rogMHN n cpefHo 3a nepuoga
2014-2016 r.; MuHUManeH (Min) n
MakcumaneH (Max) pobus cpegHo 3a
nepvoga no sapuaHtu (Tg, T; 1 T,) 1 oT
TpuTe BapuaHTta (Tg, T1 1 T,) NO roguHnN un
cpefHo 3a nepuopaa; pasmax (D=Max-Min)

Soil tillage and fertilization are essential
and are basic elements in the complex of
agrotechnical measures that influence its
yield and quality (Nankov, 2006; Bazitov
and Gospodinov, 2007; Glogova, 2018).

The aim of the experiment is to
make a statistical analysis of the yield of
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 2014-2016 period in the experimental
field of the Maize Research Institute -
Knezha. The subject of the study is the
hybrids: Kn-307 from group 200-400 FAO
and density 6500 p/da and 7000 p/da and
Kn-435 from FAO group 400-500 and
density 6000 p/da and 6500 p/da. The
maize was grown on a control variant T,
(without fertilization) and two fertilization
levels: T1-NgsPs4Kes and T2-Ni7P10gKizs.
Basic is done of the soil was deep plowing
at 23-25 cm. In spring cultivation twice
with a 10-12 cm and 6-8 cm. During the
vegetation twoearch up. Herbicide
treatment against broad-leaved wheat
weeds with Gardoprim plus Gold — 400
ml/da after sowing prior to the emergence
of culture. Maton during the vegetation in
phase 5-6 leaves 110 ml/da. Treatment of
fungicides and insecticides against
economically important diseases and
pests when needs. The mathematical
processing of date is by Genchev et al.
(1975). The following indicators have

been studied: average vyield (X) kg/da

average for the period under (T,, T; and
T,) variants and average yield of the three
variants (To, T; and T,) by years and
average for the period 2014-2016; the
minimum (Min) and maximum (Max)
yields for the period under (T,, T, and T,)
variants and three variants (To, T; and T,)
by year and average for the period
2014-2016; wobble (D=Max-Min) yield;
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PE3SYNTATU N OBCbXOAHE

3a BapuaHTa 6e3 ynoTpeba Ha
MuHepaneH Top (To) cpeaHo 3a nepuoaa
Ha npoyuBaHe 2014-2016 r. oT xubpua
KH-307 npu rbctoTa 6500 p/da e nonyyeH
cpepeH pobus 732.00 kg/da (Tabnuua 1).
Mpv TopeHe Ha pacTeHusATa C MUHepaseH
TOp B CbOTHOWEHNE NgsPs4Ks4 MpoOAyK-
TUBHUTE BB3MOXHOCTM Ha Xxubpuga -—
06eKT Ha um3cfnefBaHe ca CbC CTOWHOCT
927.67 kg/da. YBenMyeHWeTo Cnpsmo
KOHTpO/sHMA BapuaHT e 195.67 Kkg/da.
Vi3pa3eHo B npoueHT To e 26.73%. [Mpwn
ynotpeba Ha fBa MbTW no-rofisma gosa
Top N17P10sK12 s BEIMUMHATA Ha NpoyyBa-
HUA nokasaTesl HapactBa cbc 192,33
kg/da vnn ¢ 26.27%. [aHHUTE OT Tabnu-
Luara nokassar, ye asete o Top T, n T,
oKa3BaT eflHaKBO B/IUSHNE BbPXY HapacT-
BaHe Ha Mony4yeHus cpegeH [06uMB OT
uapeBunyHUSA xunbpug KH-307. CtaHpapT-
HOTO OTK/IOHeHVWe (S) ce u3MeHsa B
AnanasoH ot 24.49 kg/da 3a BapuaHT T,
bo S= 96,65 kg/da 3a koHTponaTta T,.
Ha6nogasa ce cbliata TeHAeHUMA Ha

cpegHata rpewka (S*), koATo npuema
cToliHoCTM oT SX = 17.05 kg/da 3a ABOii-
HaTa go3a Top Ni/PioeKing [0 S® = 57.02
kg/da 3a oTrnexaaHe Ha Lapesu-Larta 6e3
TopeHe. /3pa3eHO B MpoLEeHT BapupaHe-
TO Ha CblUMA NokasaTen e B rpaHuuuTe ot

SX,, = 1.84 po SX, = 7.79. CpegHo 3a

RESULTS AND DISCUSSION

For the variants without the use of
mineral fertilizer. T, on average for the
period 2014-2016 of the hybrid Kn-307 at
a density of 6500 p/da is an average yield
of 732.00 kg/da (Table 1). When fertilizing
the plants with mineral fertilizer in
NgsPs4Ks4 ratio the productive capacities
of the hybrid — subject of study are with
value 927.67 kg/da. The increase
compared to the control variant is 195.67
kg/da. Expressed as a percentage it is
26.73%. When using twice as much
Ni7P10gKiog fertilizer the value of the
studied indicator increased by 192.33
kg/da or by 26.27%. The data from the
table show that the two doses of fertilizer
T, and T, have the same effect on the
increase in the average yield obtained
from the maize hybrid Kn-307. The
standard deviation (S) varies between
24.49 kg/da for variant T, to S=96.65
kg/da for the control T,. The same trend of

the average error (SX) which takes
values from Si = 17.05 kg/da for the
double dose of fertilizer Ni7;P10gKi2g tO
Si= 57.02 kg/da for the cultivation of the

maize without fertilization. Percentage
expressed in the same indicator ranges
from Sk, = 1.84 to Si, = 7.79. On

average for the three-years period of
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TPUrOAMLLIHNA NMEepuoj Ha U3BexgaHe Ha
onuTa OT BapuaHTa Ha OTIfexgaHe Ha
Luapesuuara npn ectecTseHa 3anaceHocT
Ha noysarta, nMOJlyYeHUA MUHUMasIEeH
[obus e Min = 634.00 kg/da. Mpun TopeHe
€ NgsPs4Ks 4, TOV € Min = 869,00 kg/da, a
npu ynotpeba Ha N;7P10gKi25, CHOTBETHO
Min = 885,00 kg/da. MakcumasiHm no6usu
960,00 kg/da; 956,00 kg/da u 867,00
kg/da ca nonyyeHu ot BapmaHtu Tq, T, ”
To. C Haii-ronsama CTOMHOCT Ha pa3maxa
D = 233.00 kg/da e ycrtaHoBeHa npu
KOHTponata To. TO3M pe3ynrtar ce xapak-
Tepuaupa u ¢ Hali-ronsm KoeuumeHT Ha
BapupaHe CV = 13.48%.

experience of the maize cultivation variant
with natural soil stock the minimum yield
was Min=634.00 kg/da. In the case of
fertilization with Ng 5P5.4Ke 4 it is
Min=869.00 kg/da and with N17P10.8K12.8,
respectively Min=885.00 kg/da. Maximum
yields of Max=960.00 kg/da and
Max=956.00 kg/da and Max=867.00 kg/da
are obtained from variants T4, T, and T,.
With the greatest value of the scale
D=233.00 kg/da was established at the
control T, This result is also
characterized by the highest coefficient of
variation of CV=13.48%.

Tabnumuya 1. CTaTMCTUYECKM aHa/IM3 Ha Ao6mBa Ha xubpunan KH-307 u KH-435 no
BapuaHTu N cpefHo 3a nepuoga 2014-2016 r.
Table 1. Statistical analysis of the yield in hybrids Kn-307 and Kn-435 in variants

and average for the period 2014-2016

BapvaHTu CraTtuctnyeckn BenuynHw/Statistical quantity
Variants X S SXx | sx% Min Max D CV%
KH-307 To | 732.00 | 98.65 | 57.02 | 7.79 | 634.00 | 867.00 | 233.00 | 13.48
6500 p/da T, | 927.67 | 41.55 | 24.02 | 2.60 | 869.00 | 960.00 | 91.00 | 4.48
T, | 924.33 | 29.49 | 17.05 | 1.84 | 885.00 | 956.00 | 71.00 | 3.19
KH-307 To | 689.33 | 60.64 | 35.05 | 5.08 | 619.00 | 767.00 | 148.00 | 8.80
7000 p/da T, | 920.33 | 50.76 | 29.34 | 3.19 | 861.00 | 985.00 | 124.00 | 5.51
T, | 915.67 | 1541 | 8.91 | 0.97 | 895.00 | 932.00 | 37.00 | 1.68
KH-435 To | 742.33 | 32.20 | 18.03 | 2.43 | 702.00 | 778.00 | 76.00 | 4.20
6000 p/da T, | 972.33 | 41.35|23.90 | 2.46 | 929.00 | 1028.00 | 99.00 | 4.25
T, | 989.33 | 18.52 | 10.70 | 1.08 | 960.00 | 1030.00 | 70.00 | 1.87
KH-435 To | 779.67 | 13.72 | 7.93 | 1.02 | 765.00 | 798.00 | 33.00 | 1.76
6500 p/da T, | 1014.67 | 72.69 | 42.02 | 4.14 | 927.00 | 1105.00 | 178.00 | 7.16
T, | 1021.00 | 42.48 | 24.55 | 2.40 | 968.00 | 1072.00 | 104.00 | 4.16

To — NoPoKo — koHTpona/control
T1— Ng5sPs5.4Ke 4
T2 — N17P10,8K12,8

Mpu rbectota 7000 p/da OT cbwus
xubpug KH-307 nonyyeHus  cpepeH
[obuB Bapupa oT % = 689,00 kg/da 3a
BapnaHTa 6e3 TopeHe T, 40 % = 920.00
kg/da 3a eguHmyHaTa pgosa Top Ti.
CTaHOapTHOTO OTK/IOHEHUE Ce U3MEHS B
ananazoH ot S = 1541 kg/da 3a
[ABOliHaTa TopoBa Hopma T, oo S = 60.64
kg/da 3a oTrnexpgaHe Ha uapesuyaTa npu
ecTecTBeHa 3anaceHocT Ha no4ysarta T.
ChbllaTa 3aKOHOMEPHOCT ce Habogasa

At a density of 7000 p/da of the
same hybrid Kn-307 the average yields
ranged from X=689.00 kg/da for the non-
fertilizer variant T, to :¥=920.00 kg/da for
the unit dose of fertilizer T,. The standard
deviation varies from S=15.41 kg/da for
the double — rate norm T, to S=60.64
kg/da for maize growing under natural
soil To. The same regularity is also
observed for the variation of the mean
error (S:) whose magnitude changes in
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N 3a M3MEHEHMEeTO Ha cpejHaTa rpeluka
SX, YMATO BENIMUMHA Ce U3MEHS B rpaHu-
yata ot SX = 8.91 3a T, go SX = 35,05
kg/da 3a To. /3pa3eHu B NpoLEHTU Te3u
CTOHOCTU, CbOTBETHO ca SX% = 0.97%

1 SX% = 5.08%. OT AaHHUTe B TabnuLa-
Ta ce BMXJa, Y€ Hali-BUCOK MWHMMAJIEH
pobmns oT 895.00 kg/da e nonyueH ot
TOPeHe Ha uapesulaTta C gBoiiHaTa fo3a
TOp Ni17P10sKi2s. MakcumaneHn pesynrtar
985,00 kg/da e peanusupaH OT M3MNos-
3BaHe Ha efuHMYHaTa TopoBa HopMa
NgsPs4Ke 4. C Hali-ronsiMa pasnimka mex-
Ay MakCUManHus U MUHUMaNHUSA [06u1B
ce XxapakTepusupa BapuaHTbT 6e3
ynoTpeba Ha MUHepasneH Top, CbOTBETHO
D=148.00 kg/da. OT npeacTaBeHuTe
pe3yntaTu ce yCTaHOBsIBa, Ye KoequLneH-
TbT Ha BapupaHe e Hail-Hucbvk CV% = 1.68
3a [ABoiHaTta pgo3a Top T, M Ha-BUCOK
CV=8.80% 3a oTrnexjaHe Ha uapesuuaTa
6e3 MyrHepasiHo TopeHe Ty.

3a xubpug KH-435, otrnexaaH npu
rbctota 6000 p/da n npu ecTecTBeHU
ycnosuss T, € nonyyeH cpefeH Ao6us
742,33 kg/da. MakcumaneH pesynrtar
989.33 kg/da e yctaHOBEH npu TOpeHe ¢
N17P108K128. B CpaBHeHnNe ¢ KoHTposaTa,
yBenuyeHneto e 247.00 kg/da. 3paseH
B MNpPOUEeHT To3n pesyntar e 33.27%.
CTOMHOCTTa Ha CTaHOApPTHOTO OTK/IOHe-
HVe ce U3MeHs B AnanasoH ot S = 18.52
kg/da 3a ynotpeba Ha ABOWHO Kosmdec-
T80 TOp T, A0 S = 41.35 kg/da 3a
efuvHnyHata fgo3a  Top  NgsPs 4K 4.
M3uncneHata cpepHa rpewka € Haii-
Hucka SX = 10.70 OTHOBO Npw yABOeHaTa
TopoBa Hopma N;7P10 K12 g U Hali-BUCOKaA
SX& = 23.9 kg/da 3a egmMHmyHata gosa Ti.
OTHocUTesIHaTa CTOMHOCT Ha  Tasu
Be/NMYMHa crfiefiBa cbllarta TeHOeHUusa 1
Bapupa oT SX%% = 1.08 3a BapuaHT T, A0
SX0% = 2.46 3a T,. CpegHo 3a nepuoga
Ha npoyyBaHe CTOWHOCTTa Ha MUHUMAas-
HMA A06MB € Hal-Hucka Min = 702.00
kg/da 3a oTrnexgaHe Ha uapesuLaTa 6e3
ynoTpeba Ha MuHepaneH Top, a Haii-
Bucok Min = 960.00 kg/da 3a TopeHe c
N17P108K125. TlMogo6Ha TeHaeHuuA ce

the range of Si=8.91 kg/da for T, to
Si=35.05 kg/da for T,. Percentage of
these values are: Si,=0.97 and
Si,=5.08. The date in the table shows

that highest minimum yield of 895.00
kg/da was obtained by fertilizing maize
with the double dose of fertilizer T».

A maximum result of 985.00 kg/da is
realized by using the single dose fertilizer
NgsPs4Ks4. With the greatest difference
between the maximum and the minimum
yield the variant without the use of
mineral fertilizer respectively D=148.00
kg/da. From the presented results it is
found that the coefficient of variation is
the lowest of CV=1.68% for the double
dose of fertilizer N.7P10sKi2g and the
highest CV=8.80% for the cultivation of
the non-fertilized maize T,.

For Kn-435 hybrid grown at a
density of 6000 p/da and under natural
conditions Ty an average yield of 742.33
kg/da was obtained. A maximum result of
989.33 kg/da is found during fertilization
with  Ni7P1pgKi2g. Compared with the
control the increase is 247.00 kg/da.
Expressed as a percentage this result is
33.27%. The standard deviation value
varies, between S=18.52 kg/da for the
use of a double quantity of fertilizer T, to
S=41.35 kg/da for the single dose of
fertilizer T,. The calculated mean error is
the lowest Si=10.70 kg/da again at

double the rate and the highes S:x=23.9

kg/da for the single dose of fertilizer T;.
The relative value of this parameter
follows the same trend and ranges from
SX,=1.08 for T, to SX,,=2.46 for T;.

On average during the survey period the
minimum yield was Min=702.00 kg/da for
non-manure maize and the highest was
Min=960.00 kg/da for fertilization with
N17P108K12.8.

A similar trend is also observed with
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Habnogasa W NO  OTHOWEHME Ha
nosyyeHns mMakcumasnieH foéus. OTHOBO
C Hait-ronsam pesyntar Max = 1030.00
kg/da e nonyyeH OT u3non3BaHaTa Ao3a
TOp B ABa NbTU NO-TONSAMO KO/IMYECTBO
T,, @ Hali-HUCBK MakcumasieH AobuB e
peanM3vpaH OT KOHTPONHWUS BapuaHT Ty,
cboTBeTHO 778.00 kg/da. PasmaxbT no
OTHOLUEHME Ha MaKCUMa/IHAS WU MWUHU-
ManHWs Oo6vB Bapupa B guanasoH oT
D=70.00 kg/da po D=99.00 kg/da,
CbOTBETHO 3a M3MOM3BaHe Ha ABa MbTyU
no-ronsgmMa gosa Top T, 1 3a eAMHUYHaTa
TopoBa HopMma T;. CpefHo 3a TpuroguLL-
HWS Nepuoj, Ha uscnensaHe, koeuumeH-
TbT Ha BapupaHe ce U3MeHs B rpaHuumTe
ot CV = 1,87% 3a TOpeHe C N17P10,8K12,8
no CV =4.25% 3a N8,5P5y4Key4.

Mpu oTrnexgaHe Ha UapeBUYHUS
xnoépug KH-435 npu rectota 6500 p/da B
ecTecTBeHU ycnoBus 6e3 TopeHe e

noMyyeH cpefgeH pobus X = 779.67
Kr/oka. To3u pesyntar ce yBenuyasa C
235.00 kg/da npn ynoTpeba Ha MuHepa-
NeH Top B cboTHOLWEHNE NgsPs 4Ke 4. [pn
yaBosBaHe Ha go3ata Top OT NgsPs4Ke 4
Ha Ni7P10gKi2g peanusmpanHusaT pobus
jocTura ctoiHocT oT 1021.0 kr/aka. To3n
pesyntat e B noseye ¢ 30.95%, B cpas-
HeHue c koHTponara Ty [pu cbwwmA
BapuaHT CTaHAApTHOTO OTK/IOHEHUE €
Hali-Hucko S =13.72 kg/da, a Hali-BUCOKO
S = 72.69 kg/da 3a T;. IameHeHneTo Ha
cTaHgapTHata rpewka oT SX = 7.93
kg/da po SX = 42.02 kg/da cnepga
cblliaTa TEHAEHUMS KakTo Npu cTaHdapT-
HOTO OTK/IOHEHME. MuHUManHUS [o6wuB,
noslyyeH OT OTAe/IHATE BapuaHTu Ha
oTrniexgaHe Ha uapesuuarta Bapupa oT
Min = 765.00 kg/da go Min = 968.00
kg/da, cbOoTBETHO 3a KOHTponata Ty u
ynoTpeba Ha ABOIHO KO/IMYECTBO Top To.
Mo OTHOLIEHNE Ha MakCMManHns L06UB ¢
Hai-ronsiMa CTOMHOCT Ce XapakTepusnpa
BapvaHTa C u3nonssaHe Ha NgsPs4Ke 4,
cboTBeTHO Max = 1105.00 kg/da. Mpu
ynoTpeba Ha CbLIOTO KOMYECTBO TOp €
noslyyeHa v Haii-ronsama pasnvka Mexay
MaKkCUMa/IHUS W MUHUMa/THUS  JO6wuB,
ynaTo BennumHa e D = 178.00 kg/da. OT

respect to the maximum yield obtained.

Again the highest yield of Max=1030.00
kg/da is obtained from the used fertilizer
in twice the amount of T, and the lowest
maximum vyield was realized by control
variant T,, respectively Max=778.00
kg/da. The range of maximum and
minimum yield ranges from D=70.00
kg/da to D=99.00 kg/da respectively for
using twice the amount of fertilizer T, and
for the single fertilizer T;.

On average for the three-year survey
period the variation coefficient varied
from CV=1.87% for fertilization with
N17P10.8K12.8 t0 CV=4.25% for Ng sPs 4Kg 4.

When cultivating maize hybrid
Kn-435 at a density of 6500 p/da under
natural conditions — without fertilization
an average yield of :¥=779.67 kg/da was

obtained. This result is increased by
235.00 kg/da using NgsPs4Kes mineral
fertilizer. Upon doubling of the fertilizer
dose from NgsPs4Ke4 10 N17P19gKizg the
realized yield reaches a value of 1021.00
kg/da. This result is more than 30.95%
compared to the T, control. In the same
variant the standard deviation is lowest
S=13.72 kg/da, and the highest S=72.69
kg/da for T,. The change of the standard
error from Si=7.93 kg/da to S:i=42.02

kg/da follows the same trend as in the
standard deviation.

The minimum yield obtained from the
individual options for maize ranges from
Min=765.00 kg/da to Min=968.00 kg/da,
respectively for the T, control and the use
of a double amount of T, fertilizer.
Regarding the maximum yield with the
highest value is characterized by the
variant using NgsPs4Ke4, respectively
Max=1105.00 kg/da.

When using the same amount of fertilizer
the greatest difference between the
maximum and minimum vyields was
obtained which is D=178.00 kg/da. From
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JaHHuTe B TabnuuaTta ce KoHcTatmpa, ye
KoedhvuMeHTa Ha Bapvauus Bapupa B
AnanasoH ot CV = 1,76% 3a KoHTponata
To o CV = 7,16% 3a BapunaHT T.

Ha Tabnuumn 2 n 3 ca npeacraBeHn
JaHHW 3a nonyyeHus cpefeH [o6usB OT
TpuTe BapuaHTta (To, T; UT,) Ha OTrIEX-
JaHe Ha uapeBuyHUTE xnbpuam KH-307 n
KH-435. 3a xubpug KH-307 (Tabnuua 2),
oTrnexgaH npu rbctota 6500 p/da Hali-
BUCOK cpefeH pobus 925.67 kg/da e
peanusvpaH npes3 nbpBata ekcnepumeH-
TasHa rogvHa. Toil npeBuwaBa CbC
7.47% TO3MN MONy4YeH cCpefHOo OT Tpute
roguHn Ha uscnepsaHe. Haii-6naro-
npuaTHa 3a oTrnexjaHe Ha Lapesuuara
e TpeTata roAvHa Ha Wu3BexjaHe Ha
onuta. PeanusnpaHua npes 1asu roguHa
MakcumaneH pgobus e Max = 960.00
kg/da. MNMpeBulIeHMETO CNpsSMO CpeaHust
pesyntar 3a nepuofa e 26.33 kg/da.
M3paseHo B npoueHT 1o e 2.82%. lMpes
cbwara rognHa 2016 e ycTtaHoBeHa W
Hall-ronsima pasnunka Mexay MakcMmMasiHaTa
U MUHUMasHa npoayktueBHocT D = 265.00
kg/da. CroiiHoCTTa Ha KoeMuUMEHTa Ha
BapupaHe e Hali-ronsima CVy, = 14.41% 3a
BTOpaTa eKkcnepyMeHTasHa rogunHa.

the data in the table it is found that the
coefficient of variation ranges from
Cv=1.76% for the T, control to
CV=7.16% for the T, variant.

In Table 2 and 3 are presented
data on the average vyield obtained from
the three variants (T,, T; and T,) of the
maize growing hybrids Kn-307 and
Kn-435. For hybrid Kn-307 (Table 2)
grown at a density of 6500 p/da the
highest average yield of £=925.67 kg/da

was realized during the first experimental
year. It exceeds by 7.47% that obtained
on average from the three years of
research. The most a favorable for maize
growing is the third year of experience.
The maximum vyield realize this year is
Max=960.00 kg/da. The exceedance offer
the average results for the period is 26.33
kg/da. Expressed as a percentage it
2.82%. In the same year 2016 the
greatest difference between maximum
and minimum productivity of D=265.00
kg/da was also established. The value of
the coefficient of variation is CV=14.41%
higher for the second experimental year.

Tabnuuya 2. CTaTUCTUYECKN aHa/IM3 Ha gobmBa Ha xmbpug KH-307 cpegHo oOT
TpuTe BapuaHTta (T, T1 U T,) N0 rogvHM 1 cpeaHo 3a nepuoga 2014-2016 .

Table 2. Statistical analysis of the yield hybrid Kn-307 average for the three
variants (T, T; and T,) by year and average for the period 2014-2016

Craructmnyecku 6500 p/da 7000 p/da

BE/INUYUHM

Statistical | 2014 | 2015 | 2016 | “P°AM0 1 5014 | 2015 | 2016 | SPEAMO

: average average

guantity
x 925.67|796.00 | 862.33 | 861.33 |871.33|791.67|862.33| 841.78
S 41.49 |114.74|118.87| 91.70 | 74.10 |122.88|130.25| 109.08
SX 23.98 | 66.32 | 68.71 | 53.00 | 42.83 | 71.03 | 75.29 | 63.05
SX% 259 | 833 | 797 6.30 491 | 8.97 | 873 7.54
Min 867.00|634.00|695.00 | 732.00 |767.00|619.00|682.00| 689.00
Max 956.00| 885.00 | 960.00 | 933.67 |932.00)|895.00|985.00| 937.33
D 89.00 | 251.00|265.00| 201.67 |165.00|276.00|303.00| 248.00
CV% 448 | 1441 | 13.78 | 10.65 | 8.50 | 15.52 | 15.10 | 12.96

KakTto npn no-mMavikarta, Taka un rnpu
no-rosiiMaTa rbCcToTa C Hali-ronsm cpe-

[eH ao6us X = 871.33 kg/da ce oTnuua-

As with the smaller and the highest
density with the highest average yield of
4=871.33 kg/da the first year of the study
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Ba MbpBaTa roguMHa OT Mpoy4ysBaHeTo, a
MakcumaneH Max = 985.00 kg/da npe3
Tpetata. To3n pesyntar € B MoBeye C
5.08% B cpaBHeHMe CbC cpejHaTta,
nosiyyeHa OT TpuUTe TOAWHM Ha onuTa.
KoethnumeHta Ha BapupaHe e ¢ 6n3Ku
no mMexay cu cToinHocTn CVy, = 15.52% 1
CV = 15.10%, cboTBETHO 3a BTOpara wu
Tpetarta rogvHa, a Hall-MauTbk
CV,=8.50% 3a nbpBara.

Xubpug KH-435, oTrnexpaH npu
rbcTtoTa 6000 p/da ce oT/MyaBa c Hait-
BUCOK cpefeH fo6us X = 945.33 kg/da
npes 2016 r. (Ta6numya 3). Toi npesuna-
Ba C 4.88% T03K, NnosiyyeH OT TpuTe
roAVHMN Ha npoy4ysaHe. YncrneHnaT uspas
Ha CTaHJapTHOTO OTK/OHEHWEe e Haii-
Bucok S = 121.62 kg/da 3a 2015 .
CobluaTta TEHAEHUMS ce ycTaHOBSABa U 3a
cpefjHaTa rpellka u 3a HeilHaTa OTHOCK-
TefniHa CTOMHOCT, cboTBeTHO SX = 70.30

kg/da n S%%=8.04%. MUHUMasneH 106MB
B Min=702,00 kg/da oT npoy4yBaHus
xnépug e yctaHoseH npe3 2015 r., a
MakcumaneH Max=1030.00 kg/da npe3s
2016 r. Pa3maxbT e C Hali-ronsva
yncneHa ctonHocTt D=258.00 kg/da npe3
BTOparta ekcrnepumeHTaniHa  roguHa.
Koe(pmumneHTbT Ha BapupaHe ce n3MeHs
B AnanasoH oT CVy, = 11.23% 3a 2014 .
00 CVy, = 13.91% 3a 2015.

is characterized, and a Max=of 985.00
kg/da in the third. This result is higher by
5.08% compared to the average of the
three years of experience. The coefficient
of variation is CV=15.52%, and
CV=15.10%, respectively for the second
and third years and the lowest for the first
one CV=8.50%.

Hybrid Kn-435, grown at a density
of 6000 p/da is the highest average yield
of :4=945.33 kg/da in 2016 (Table 3). It

exceeds with 4.88% that obtained from
the three years of research. The
numerical expression of the standard
deviation is S=121.62 kg/da for the year
2015. The same trend is also established
for the average error and its relative value
respectively S#=70.30 kg/da and

S%,,=80.04%. A minimum vyield of

Min=702.00 kg/da of the studied hybrid
was established in 2015, and a maximum
of Max=1030.00 kg/da in 2016. The
range has the largest numerical value of
D=258.00 kg/da in the second
experimental year. The coefficient of
variation varies from CV=11.23% in 2014
to CV=13.91% in 2015.

Tabnuua 3. CTaTUCTUYECKN aHa/IM3 Ha fobmBa Ha xubpua KH-435 cpegHo oT
TpuTe BapuaHTta (T, T1 1 T,) N0 rogvHU 1 cpeaHo 3a nepnoga 2014-2016 r.

Table 3. Statistical analysis of the yield hybrid Kn-435 average for the three
variants (T, T; and T,) by year and average for the period 2014-2016

Cratmctmyeckm 6000 p/da 6500 p/da

BEJINYNHM cpefHo cpegHo
Statistical quantity, 2014 | 2015 2016 a\?erpe;ge 2014 2015 2016 a\?egge
x 884.67 | 874.00 | 945.33 | 901.33 | 897.67 | 937.00 | 980.67 938.45
S 99.38 |121.62 | 118.32 | 113.11 | 72.43 | 113.93 | 153.09 113.15
51!_{ 57.44 | 70.30 68.39 65.38 41.87 65.85 88.49 65.40
51!_{% 6.49 8.04 7.23 7.25 4.67 7.02 9.02 6.90
Min 747.00 | 702.00 | 778.00 | 742.33 | 798.00 | 776.00 | 765.00 779.67
Max 978.00 | 960.00 | 1030.00 | 989.33 | 968.00 | 1023.00 | 1105.00 | 1032.00
D 231.00 | 258.00 | 252.00 | 247.00 | 170.00 | 247.00 | 340.00 252.33
CV% 11.23 | 13.91 12.51 12.54 8.07 12.16 15.61 12.86

W npu BTOparta rbctota 6500 p/da
Ha oTrnexgaHe Ha xubpug KH-435,

At the second density of 6500 p/da
of Kn-435 hybrid again with the highest
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OTHOBO C Hal-BMCOK cpedeH aobus oOT
TpUTE BapuaHTa Ha onuTa ce OoT/nyaBa

2016 r., cboTBeTHO & = 980.67 kg/da.
To3n pesyntatr npesBuwasa ¢ 4.50%
nosyyeHus cpefeH Ao6uMB 3a TPUroguil-
HUSA nepuop Ha nscnengadHe. OT gaHHUTE
B Tabnuuarta ce ycTaHOBsBa, Ye MUHUMA-
neH pobws OT uapesuyaTa Min=765.00
kg/da e nonyyeH npes TpetaTa ekcnepu-
MeHTaNiHa roguHa. Mpes cbllata rogMHa
€ yCcTaHOBEeHa 1 MakcMMasiHaTa NpoayKTuB-
HocT Max=1105.00 kg/da. KoetpuumeHTbT
Ha BapupaHe e Hali-HUCBHK CVy, = 8.07% 3a
2014 r. n Hann-B1cokK CV,, = 15.61% 3a 2016
r. CpegHo 3a nepuoga Ha npoy4ysaHe Tasu
BeNMUMHA nma cToHOoCT CVy, = 12.86%.

N3BOAN

1) Ot xubpug KH-307, oTrnexpaH npu
rbctoTa 6500 p/da e nonyyeH Hain-BUCOK
cpegeH pobwB X = 927.67 kg/da npwu
TopeHe € NgsPs4Kg4. Mpyu cblaTta fosa
Top u rectoTa 7000 p/da, cToliHOCTTa Ha
MakcumasiHms fobus e Hail-ronsama Max =
985.00 kg/da.

2) Mpu TopeHe Ha UapeBUYHUA XUbpuUA
KH-435 ¢ N17P10,8K12,8 n rectota 6500
p/da e peanusmpaHa Hali-BUCOKa cpegHa
npogykTvBHocT X = 1021.00 kg/da. Mpu
cbllaTta rbCTOTAa W TOpoBa Hopma
NgsPs 4Ke 4 MPOYyYBaHNAT XMBPUL € C Hail-
BMCOK MakcumasieH gobms Max = 1105,00
kg/da.

3) N npu gBeTe rbCTOTU Ha OTrIeXxgaHe
6500 p/da 1 7000 p/da Ha xnbpug KH-307
Hali-BMCOK cpefeH Jo6KB e Nnony4veH npes
2014 r., cboTBETHO & = 925.67 kg/da n
X-871.33 kg/da. MakcumanHa npoayk-
TMBHOCT OT MpOoy4YBaHna Xnbpwug e peanu-
3upaHa npe3 2016 r. HeiiHata uucneHa
cToiHocT e Max=960.00 kg/da 3a nbpBa-
Ta rectota n Max = 985.00 kg/da 3a
BTopara.

4) OT xunbpug KH-435 Hali-ronam cpefex
pobne® = 980.67 kg/da n makcumasnHa
npoayktneHoct Max = 1105.00 kg/da ca
nosyvyeHu npe3 2016 r. un rectota 6500
p/da.

5) 3a xunbpug KH-307 koeUUMEHTBHT Ha

average yield of the three variants of the
experiment differs 2016, :=980.67 kg/da

respectively. This result exceeds the
average yield obtained for the three-year
study period by 4.50%. The data in the
table shows that a minimum vyield of
maize of Min=765.00 kg/da was obtained
during the third experimental year. In the
same year a maximum productivity of
Max=1105.00 kg/da was also
established. The coefficient of variation is
the lowest CV=8.07% for 2014 and the
highest CV=15.61% 2016. On average
this value is CV=12.86% for the survey
period.

CONCLUSIONS

1) From Kn-307 hybrid grown at 6500
p/da the highest average vyield of
A=927.67 kg/da was obtained with
NgsPs4Ks4. At the same dose of fertilizer
and density of 7000 p/da the maximum
yield value is the highest Max=985.00
kg/da.

2) The fertilization of maize hybrid Kn-435
with N17P108K128 and a denSity of 6500
p/da is realized the highest average
productivity of X=1021.00 kg/da. At the
same density and fertilizer NgsPs4Ks 4 the
studied hybrid has the highest maximum
yield of Max=1105.00 kg/da.

3) At both cultivation densities 6500 p/da
and 7000 p/da of the Kn-307 hybrid the
highest average yield was obtained in
2014 respectively £=835.67 kg/da and

%=871.33 kg/da. Maximum productivity

from the hybrid studies was realized in
2016. Its numerical value is Max=960.00
kg/da for the second.

4) From the Kn-435 hybrid the highest
average vyield of :#=980.67 kg/da and

maximum productivity of Max=1105.00
kg/da were obtained in 2016 and density
6500 p/da.

5) For the Kn-307 hybrid the coefficient of
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BapvpaHe e Hali-HUCbk CVy, = 1.68% 3a
rbctota 7000 p/da npu TOpeHe ¢
N17P10,8K12,8 n CVy = 4.48% 3a 2016 1. 1
rbctota 6500 p/da. BapupaHeTo Ha
pobuea Ha xnbpug KH-435 e Hail-HMCKO
CV = 1.76% 3a rbctota 6500 p/da npwu
KOHTPOIHMA BapuaHT Ty n CVy, = 8.07%
3a2014r.

BJTATOAAPHOCTWU

N3cnepBaHeTo oOTpaseHo B Tasu
cTatus e puHaHcupaHo oT HauuoHanHa-
Ta HayyHa nporpama (HHM) ,3apaBoc-
JNIOBHN XpaHW 3a cuiHa 6MOMKOHOMYMKA U

variation is the lowest CV=1.68% for a
density of 7000 p/da for fertilization with
N17P5 4Ks.4 and CV=4.48% for 2016 and
density 6500 p/da. The variation in yield of
the Kn-435 hybrid is at CV=1.76% lower
for 6500 p/da in the control variant Ty and
CV=8.07% for 2014.
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PE3OME

Hactoswara pab6ota wu3cnensa
NMpOMeHNTe B CbCTaBa Ha Xymyca npu
OTrIeXx4aHeTo Ha uapesuua 3a 3bpHO Ha
HakK/OHEeHW 3eMefie/ICK1 3emMun Npu npwuia-
raHeTo Ha KOHBEHLMOHa/IHW W MOoYBO3a-
LWMTHX TexHosormm, npu noysa kapboHa-
TEeH YepHO3eMm, BK/OYBALLN MNOBBLPXHOCT-
HO My/nyMpaHe ¢ 060pCcKM TOP Y MUHUMa-
HM 06paboTKM Ha noyBaTta, C BEPTUKa/THO
MynumpaHe ¢ obopcku Top. U3cnepsaHe-
TO e nposefeHo B nepuoga 2015-2017
rofivHa, B ONMUTHOTO none Ha VMIHCTUTYT no
NMoyBO3HaHMe, arpoTexHoIorMmn 1 3awmTa
Ha pacteHusaATa ,Hukona T[lywkapos‘ -
Cochus, B 3eMINLLETO Ha C. TPbCTEHUK,
obnacTt Pyce, npu HenosvBHU YCNOBUSA,
Ha cpefHO epo3upaH  kapboHaTeH
YepHO3EeM C HaK/oH Ha TepeHa 5° (8,7%).

OT HanpaseHWTe u3cnefBaHns ce

Accepted: 13.06.2019

Published: 31.07.2019

SUMMARY

The present study explores the
changes in humus composition in the
cultivation of maize for grain on sloping
agricultural lands with application of
conventional and soil protection
technologies, including surface mulching
with manure and minimum soil tillage with
vertical mulching with manure.

The survey was conducted in the period
2015-2017, in the experimental field of the
Nikola Pushkarov Institute of Soil Science,
Agrotechnologies and Plant Protection in
Sofia, on the territory of the village of
Trastenik, Rousse district, on a medium
eroded calcareus chernozem  with
inclination 5° (8.7%).

It was found that the average
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yCTaHOBABA, Ye KO/IMYECTBOTO Ha Xymyca
€ Hali-BMCOKO cpefHO 3a nepuogja Ha
n3cnensaHe, nNpu BapuaHTa c npuiaraHe
Ha YCBbBBLPLIEHCTBAHW MWHUMaIHU W~
HeTpaanUMOHHN 06paboTKKM, BKIKOYBALLMA
BEPTUKAIHO MynumpaHe ¢ 060pcku Top,
npu oTrnexaaHe Ha uapesuua 3a 3bpHO,
TO e 2,69%, npu npuniaraHe Ha MOBbLPX-
HOCTHO MmynuupaHe 2,60%, pokato npwu
npunaraHe Ha TpaguLMoHHUTE 06paboTKu
MO HaK/I0HA Ha CK/I0Ha, CbAbpPXaHNeTo Ha
XyMyC cpefHo 3a nepuoga e 2,28%. lo-
BWCOKO € KO/INYEeCTBOTO M Ha pasTBOpMMHU
XYMYCHU CY6CTaHUMM U XYMUHOBMU KuCe-
JINHKW, N30/IMpaHn Npu NpuiaraHe Ha ycb-
BbPLUEHCTBAHUTE MNOYBO3ALMTHN 0bpa-
60TKM 3a MWHMMAasSIHA W HEeTPaauLMOHHA
06paboTKa Ha no4ysaTa, Kato B KpaliHaTa
(haza Ha Npon3BOACTBEHMA Npouec, Te ca
cboTtBeTHO 0,700% wn 0,322%, nokato oT-
yeTeHUTE MNpU OTINIeXjaHe Ha uapesuua
no TpaguuMoHHa TEXHOMOrUA, npuiaraHa
no Hak/ioHa Ha ckioHa ca 0,434% wu
0,188%. lMpn npunaraHe Ha MOBBPXHOCTHO
MynumpaHe 0,640% pa3TBOPUMU XYMYCHMU
BellecTtsa 1 0,306% XyMWHOBUW KUCENNHN.
KnrouoBu aymu: BogHa epo3us Ha
noysara, XyMycC, CbCTaB Ha Xymyca,
XYMUHOBW  KMCEJIMHU,  (DY/IBOKUCESIUHU,
MUHUMasIHa 06paboTka, MOBBPXHOCTHO
My/lynpaHe, BepTUKa/IHO My/ympaHe

YBO/,
BogHata epo3na Ha noysata u
CBbP3aHusa € Hesa npoLec, 3aryba Ha opra-
HUYHO BeLLEeCTBO, ca NOYBEHU Aerpana-
LMOHHW MpoLecy CbC 3HAYUTEsSIHO Hera-
TMBHO Bb3JENCTBME BbPXY NPOAYKTUB-
HOCTTa Ha ecTecTBeHWUTe W arpapHute
ekocucteMu. 3a pasBUTUETO Ha YCTOl-
4/BO 3eMefesiCKO Npon3BOACTBO Ce U3NC-
KBa 3alluTa Ha noysuTe OT Aerpajaums,
ypes pasBUTUETO U MpuaraHeTo Ha Mou-
BO3aLUUTHN TEXHOMOMMM NpKN OTrAexaaHe
Ha KyNTypu Ha HaK/TOHEHWN TEPEHM.
CbabpXaHUeTo, CbCTaBbT U MOp-
honorusATa Ha opraHNYHOTO BELLECTBO ca
OMarHoCcTUYHW  nokasaTesnu,  Aasaliu
WH(hopMaums Npu usyyaBaHe Ha NoyBuUTe
MU noyseHuTe npouecun. WHdopmaymata

humus quantity was the highest for the
study period in the variant with the
application of advanced systems for
minimum and unconventional soil tillage
with vertical mulching with manure, for
grain maize cultivation it was 2.69 %, with
surface application of manure it was
2.60%, whereas with conventional
technology, applied along the slope, the
avarage humus content was 2.28% for the
period.

Higher are the amounts of soluble humic
substances and humic acids isolated in
application of the advanced soil protection
technology, whereas in the final phase of
the production process they are 0.700%
and 0.322%, respectively, while those
measured in cultivation of maize by
conventional technology applied along the
slope are 0.434% and 0.188%.

Upon application of surface mulching
0.640% of soluble humic substances and
0.306% of humic acids.

Key words: soil water erosion,
humus, humus composition, humic acids,
fulvic acids, minimum tillage, surface
mulch, vertical mulch

INTRODUCTION

Soil water erosion and related to it
process, loss of organic matter, are soil
degradation processes with significant
negative impact on the productivity of
natural and agrarian ecosystems. The
development of sustainable farming
systems requires protection of soils from
degradation, throughout the development
and application of soil protection
technologies in growing crops on inclined
terrains.

The content, composition and
morphology of the organic matter are
diagnostic  indicators  that  provide

information for the soils and the soil
processes. Information on the humus
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3a XYMYCHOTO CbCTOsHME e 6as3a 3a
nscnenBaHns BbpXy reHesunca Ha noysute
npu paspaboTBaHe Ha cTpaterum 3a
3emMefenveTo 1 onasBaHe Ha MOYBEHOTO
nnogopogue (Filcheva et al., 2013).

B cBeToBeH Mallab XapakTepbT K
WHTEH3UTETBT Ha MejoreHesuca n AuHa-
MUKaTa Ha OpraHuWyHuWa BbIepog ce
uscneaBaT npu pasiMyHu TEPEHU: HEOob6-
paboTBaeMu NAoOLWM, 3eMeAEsICKN 3EMU U
perpagnpanm noysn. OCBEH KONNMYECTBO-
TO Ha Xymyca, Ce aHanmaupar gpakumo-
HEH CbCTaB W CBOWCTBA, KATO BaXHWU
XapakTepmucTvku Ha NOYBEHOTO OpraHuy-
Ho BewecTBo (Reintam et al., 2002; Kotov
et al., 2004; Cupac et al., 2007). To e
CNoXHa 6roreoxMMnyHa cmec, nosyvyeHa
cnep pasrpaxjaHe Ha opraHuyHu mare-
puwanun (Paul, 2014). KauyecTBOoTO Ha Mou-
BEHOTO OpraHW4YyHO BELWECTBO Cb3jasa
YCNOBMSA 3@ HENHOTO (hyHKUMOHMpaHE K
Ce OUEHsiBa Ype3 OTHOLIEHNETO Ha Xymyc-
HUTEe 1 dhynBokncenvHute (Mladkova et
al., 2006).

3emepenckute NPaKkTUKu,
centbooopbLLEHNATA, TOpPEHeTO c
MUHEpasHU 1 OpraHnyH1 TopoBe, BANAAT
BbpXy CbCTaBa Ha xymyca (Doane et al.,
2003). N3non3BaHeTo 1 ynpaBneHNeTo Ha
3eMUTE € OT CbLUECTBEHO 3HayeHue 3a
XYMYCHOTO CbAbpXaHue, 3a LuKbja Ha
BbIepoga u ap.

MpomsHaTa Ha 3eMenosI3BaHeTo U
BOJHaTa €po3unsi ca OCHOBHWUTE MPUYUHK
3a Mo4yBeHa pgerpajauuss B HawaTa
CTpaHa. YCTaHOBEHO €, Ye Ha4YuHbT Ha
n3non3BaHe Ha 3emAaTa BMSE BbPXY
CbCTaBa Ha Xymyca — ropCckuTe peHa3nHU
CbabpxaT noseye (PynBOKACENWNHU, OT-
KOJIKOTO nacuiiaTa, a nocnegHuTe cbabp-
Xar noseye XyMuH. Pasnuums cbluecTBy-
BaT M BbB (PPaKLMOHHUS CbCTaB Ha XyMu-
HoBuTe kucenuHmu (Cupac et al., 2007).

Bb3mMOXHOCTTAa 3a Bb34eNcTBMe
BbpPXY KO/IMYECTBOTO W Ka4yecTBOTO Ha
NMOYBEHOTO OPraHUYHO BELLECTBO CMoOpes
Swift (1991) e peasiHa, Tbli KaTo TO MOXe
Ja ce pasfenn Ha HSAKONKO hpakuum,
BCSKa OT KOWTO ce perynupa ot onpege-
NIEHN TPYNn OT PU3NKOXUMUYHU 1 B1Oo-

status is the basis for studies on soll
genesis in the development of strategies
for  agriculture and soil fertility
conservation (Filcheva et al., 2013).

Globally, the nature and intensity of
pedogenesis and the dynamics of soil
organic carbon are studied at different
terrains: uncultivated land, farmland and
degraded soils. In addition to the amount
of humus, its fractional composition and
properties are also analyzed as important
characteristics of the soil organic matter
(Reintam et al., 2002; Kotov et al., 2004;
Cupac et al., 2007).

It is a complex biogeochemical mixture,
result of decomposition of organic
residues (Paul, 2014). The quality of the
soil organic matter creates conditions for
its functioning and is assessed by the
relation of the content of humic and the
fulvic acids (Mladkova et al., 2006).

Agricultural practices, crop rotation,
fertilization with mineral and organic
fertilizers influence the composition of
humus (Doane et al., 2003). Land use and

management is essential for humus
content, the carbon cycle, and soil
productivity.

Changing land use and water

erosion are the main causes of soll
degradation in our country. It has been
established that land use affects the
composition of humus - woodland
rendzins contain more polyacids than
pastures, and the latter contain more
humine. Differences exist also in the
fractional composition of humic acids.
(Cupac et al., 2007).

The possibility of influencing the
quantity and quality of soil organic matter
according to Swift (1991) is real, because
it can be divided into several fractions,
each of which is regulated by certain
groups of physico-chemical and biological
factors that can be changed using land

124



rMyHn dpakTopu, KOMTO Morat fa ce npo-
MEHAT 4pe3 M3MO0N3BaHUTE TEXHOOMUN.
MouBeHaTa epo3ust e npusHata 3a Hai-
pasnpocTpaHeHusi NoYBEHO-AerpasaLmmoHeH
npouec Ha TeputopuaTa Ha HawaTta
cTpaHa (Stoinova and Nekova, 2016) c
HeraTMBHU nocreauum BbPXy CTPYKTypa-
Ta 1 B/1aroemkocTTa Ha nouysaTta, 3anacu-
Te Ha XpaHuTesiHU BelecTea, 6Monormy-
HaTa akTWBHOCT, M/I040pOANE W MPOAYK-
TUBHOCT.

3a 6opba c BogHaTa epo3us w”
3arybata Ha OpraHv4yHO BeLEeCcTBO ca
paspaboTeHn peguua TexHonoruu. EgHa
OT TAX € YCbBbpLUEHCTBaHaTa TEeXHOsO-
s 3a MUHUMaTHA W HeTpaguumMoHHAa
obpaboTka Ha nouBata, paspaboTeHa
cbBMecTHO ot WIMA3P ,H. lMNywkapos® -
rp. Codmsa n PY ,AH. KbHueB" - rp. Pyce,
cbyeTaBalla MWHMMaIHM  06paboTKu
(ocHoBHa ob6paboTka 6e3 o0bpbluyaHe Ha
nnacta wu o06eJuHsIBAHE Ha  HAKOJIKO
TEXHO/IOTMYHN onepauun) ¢ BEePTUKASTHO
MynuuMpaHe C OpraHnyHu martepuanu
(Dimitrov et al., 2016).

Lenta Ha n3cnegBaHeTo € ga ce
YCTaHOBSAT NPOMEHNTEe B CbCTaBa U CBOW-
cTBaTa Ha Xymyca npu OTI/IeXAaHEeTO Ha
uapeBmUa 3a 3bpHO Ha noysa kapboHa-
TEH YepHO3eM Ha Hak/I0HEeHU 3eMefesiCKu
3eMU MpU NpuiaraHeTo Ha TpaguLMOHHN
N MOYBO3ALMUTHN TEXHOSOIMW, BK/IOYBA-
LM MNOBBPXHOCTHO My/yMpaHe U MWHK-
MaslHM 06paboTKM Ha noyBaTta, C BepTU-
Ka/lHO  MynumpaHe (YCbBbpLUEHCTBaHA
TEXHOMOMMA 3a MWHMMasIHA W HeTpaau-
LMOHHa 06paboTka Ha noysara).

MATEPVAJT N METOOU

M3cnegBaHeTto e npoBefeHO B
nepuoga 2015-2017 rof., B OMNUTHOTO
nose Ha VIHCTUTYT NO NO4YBO3HaHWeE,
arpoTexHoNnornn 1 3almuTa Ha pacTeHuaTa
.Hukona nMMywkapos' - Codwmsa, B
3eM/MLeTo Ha c. TpbCTeHuk, obnact
Pyce, npu HenonuesHu ycrioBuUs, Ha cpega-
HO epo3upaH KapboHaTeH 4epHO3eM C
HaKNOH Ha TepeHa 5° (8,7%).

OnuTbT € eaHOaKTOpeH, ¢ Lape-
BMLA 3a 3bPHO, 3a/10KEH N0 6GIOKOBUS

use technologies.

Soil erosion is recognized as the most
widespread soil degradation process in
the territory of our country (Stoinova and
Nekova, 2016). Water erosion and the
loss of organic matter are degradation
processes with negative consequences
on soil structure and moisture, nutrient
reserves, biological activity, fertility and
productivity.

A number of technologies have
been developed to combat water erosion
and the loss of organic matter. One of
them is the advanced technology for
minimum and unconventional soil tillage,
developed jointly by ISSAPP "N.
Pushkarov "- Sofia and RU "An. Kunchev
"- Ruse, combining minimum tillage (basic
tillage without reversing the layer and
merging several technological operations)
with  vertical mulching with organic
materials (Dimitrov et al., 2016).

The aim of this study is to
determine the changes in the composition
and properties of humus in the cultivation
of maize for grain on soil calcareous
chernozem on sloping agricultural lands
using conventional and soil protection
techniques including surface mulching
and minimum soil tillage with vertical
mulching (advanced technology for
minimum and unconventional soil tillage).

MATERIAL AND METHODS

The research was conducted in the
period 2015-2017, in the experimental
field of the Institute of Soil Science,
Agrotechnologies and Plant Protection
"Nikola Pushkarov" - Sofia, on the territory
of Trastenik village, Rousse district, under
non-irrigated conditions, on average
eroded calcareous chernozem with
inclination of the slope 5° (8.7%).

The experiment is one-factor, with
maize for grain conducted by the block
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MeTo4, B 4YeTUpu BapuaHTa, B 4eTupu
NOBTOPEHUs. M3nuTBaHWTE BapuaHTu ca:
1 - noceB uapesuua, OTIexgaH no
TpaguUMOHHA TEXHO0rUs, npunaraHa no
Hak/oHa Ha CKIoHa — KOHTPOna; 2 - noces
uapesuua, oTrexgaH no TpaguunoHHa
TEXHOMOMMA, MpuiaraHa HafnpeyHo Ha
HakK/IOHa Ha CK/0Ha; 3 - NOCEB LapeBuua,
oTriexgaH Mo no4yBo3aluTHA TEXHO/O-
rs, BKKOYBaWa MPOTMBOEPO3MOHHATA
MsIpKka MOBBbPXHOCTHO Myn4yupaHe ¢ obop-
CKW TOp, MpuiiaraHa HanpevyHo Ha Hakso-
Ha Ha CKIoHa; 4 - noces uLapesuua, OT-
rnexgaH no ycbBbpLUEHCTBAHA NO4YBO3a-
wmTHa TexHonorus (Dimitrov et al., 2016),
BK/IIOYBALLA NPOTMBOEPO3VOHHUTE MEPKU
paspoxkBaHe (kaTO OCHOBHa 06paboTka
Ha nouysaTa), BEepPTUKa/IHO Myn4yupaHe c
060pCcKM TOp, NPopsi3BaHe C X04006pasy-
BaHe eJHOBPEMEHHO CbC centbaTta u oKo-
naeBaHeTo 1 6pa3foobpasyBaHe ¢ NPops3-
BaHe M Xo4oob6pasyBaHe, npwuaaraHy Ha-
NMpevyHo Ha ckioHa. Onepauyusta BepTU-
Ka/IHO MyfnuupaHe e Ha AbnboumHa 0,40
m Mo JZIEHTOBa CXeMa C pa3CToAHune mexny
npopesute 1,4 m, a mexay fieHtute 5 m.

OTyeTeHN ca HuBaTa Ha Xymyc
(opraHuyeH Bbrepoa) nNo meToda Ha
TOpUH, a ((pakUuoHHNsT CbCTaB €
onpefeneH no mertoga Ha KoHoHoBa -
Benunkosa B Tpu hasu Ha oTrnexpaHara
Kyntypa: npegn ceutba, MakcumaneH
pacTtex u npu npubupaHe Ha pekonTaTa.
Cratnctnyeckata obpaboTka Ha AaHHUTE
€ HanpaBeHa uype3 Anova.

PE3YJITATU N OBCBXXOAHE

OT npoBefdeHUTe aHaau3n ce
BMKAA, Y€ CbAbPKAHMETO Ha XyMyC €
Hali-BMCOKO Mpwn BapuaHT 4. MNpe3 Tpute
rOAVHM Ha eKCMepUMEHTa TO € CbOTBETHO
2,53%, 2,90% n 2,65%. CbyeTaBaHeTO
Ha MUHMMasIHM 06paboTKM C BHACAHE Ha
060pCKM TOp KaTo Mynuupaw, marepuai
npyM YCbBbpLUEHCTBaHaTa MpPOTMBOEpPO-
3MOHHA TEeXHO/Iorns, BOAM [0 3ana3BaHe
1 nogobpsiBaHe Ha XyMYCHOTO CbAbpXa-
Hue Ha noyBaTa (Purypa 1 n Tabnuua 1).

3a HabnwgaBaHua nepuog  Hali-
HUCKO € CbAbPXAHWETO Ha Xymyc npu

method, in four variants, in four replicates.

The tested variants are:1st - maize plots,
grown by conventional technology,
applied along the slope - control; 2nd -
maize plots, grown by using conventional
technology applied across the slope; 3th -
maize plots, grown by erosion control
technology, including surface mulching
with manure, all operations applied across
the slope; 4th - maize plots, grown by
erosion control technology, including soil
tilage without reversing the layer -
loosening and soil protection operation
vertical mulching with manure, forming
slits with ducts, along with sowing and
digging and furrowing along the hilling
(advanced technology for minimum
unconventional soil tillage) applied across
the slope (Dimitrov et al., 2016).

The vertical mulching operation is
accomplished at a depth of 0.40 m in a
band pattern with a gap between the slits
of 1.4 m and between the lines 5 m.

The humus (organic carbon)
content was determined by the method of
Tjurin and the fractional composition of
humus is determined by the method of
Kononova - Belchikova in three phases of
the cultivated crop: before sowing,
maximum growth stage and harvesting.
Data are statistically processed by Anova.

RESULTS AND DISCUSSION

The results show that the humus
content is the highest in variant 4. In the
three years of the experiment, it was
2.53%, 2.90% and 2.65%, respectively.
The combination of minimum tillage with
the application of manure as a mulching
material in the advanced erosion control
technology, leads to conservation and
improvement of the humus content in the
soil (Figure 1 and Table 1).

For the study period, the humus
content in the control variant (1),
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KOHTPO/IHMAT BapmaHT (1), 06paboTBaH no
TpaguUMOHHA TEXHOI0rUs, npunaraHa no
Hak/oHa Ha CK/IoHa CbOTBETHO - 2,05%,
2,55% 1 2,24%.

BHacAHeTO Ha opraHuM4yHO Bellec-
TBO C MOBBPXHOCTHO MyNuMpaHe npu
BapuaHT 3, CblWO BOAM 4O MOBMLIABaHe
Ha XyMYCHOTO CbAbpXaHue. TO e BMCOKO
B pe3yntar Ha MOBbPXHOCTHO MPU/IOXe-
HMs obopckn Top. CpegHoTO M3MEpPEHO
KO/IMYEeCTBO OT TpuTe ha3u npes Tpute
roanHu e 2,40%, 2,72% wn 2,67%.

CbAbpXaHNEeTO Ha OpraHnyeH Bbr-
nepopg C%, 3a HabnwgasaHua nepuog e
Hali-HUCKO MpPU KOHTPONHWA BapuaHT 1,
cboTBETHO 1,32%, a Hai-BMCOKO npwu
BapuaHT 4 - 1,56% (Tabnuua 1 n durypa 1).

processed by conventional technology,
applied along the slope, is 2.05%, 2.55%
and 2.24% respectively.

The addition of organic matter with
surface mulching in variant 3 also leads to
higher humus content. The average
measured quantity for the three phases
over the three years is 2.40%, 2.72% and
2.67%.

The organic carbon content (C%)
for the observed period was lowest for
control variant 1, respectively 1.32 and
the highest for variant 4 — 1.56 (Table 1
and Figure 1).

Tabnuuya 1. CbabpxaHue Ha xymyc (%), cpeaHOrogmLLIHO N3MEPEHO KO/IMYECTBO

3a nepuoga 2015-2017r., onuT uapesuLa

Table 1. Humus content (%), average annual quantity measured for the period

2015-2017, experiment corn

Mocrodtor Foanua 1 2 3 4

Year
2015 2.05 2.09 2.40 2.53
ChaBPKAHKE HA XYMYC % 2016 2.55 2.57 2.72 2.90
Humus content (%) 2017 2.24 2.33 2.67 2.65
2015 -2017 2,28 2,33 2,60 2,69
2015 1,19 121 1,39 1,47
C"A"p"‘a””g t;? OpranmnieH 2016 1,48 1,49 1,58 1,68
Organic carbon content % 2017 1,30 1,35 1,55 1,54
2015 -2017 132 135 151 1,56

ANOVA p=<0.0001

. HSD[0.05]=0.15; HSD[0.01]=0.19
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HSD[0.05]=0.15; HSD[0.01]=0.19

onnt uapesunua. ANOVA p<0.0001;

Fig. 1. Organic carbon content (%), average annual quantity for the period
2015-2017, corn experiment. ANOVA p<0.0001; HSD[0.05]=0.15; HSD[0.01]=0.19

Chblata TeHAeHUMs e oTyeTeHa u
Mo OTHOLLEHME Ha KosmyecTBaTa Ha ekc-
TpaxvpaHuTe no nupodocdaTHma MeToq
XyMyCcHU cybcTaHuun (Tabnuua 2). OT
npeAcTaBeHUTe AaHHW ce BUXaa, Ye npu
npunaraHeTo Ha NPOTUBOEPO3NOHHUSA
MeTof, TMOBbPXHOCTHO My/uyMpaHe U
YyCbBBbPLUEHCTBAHATa  TEXHOMOMMA  3a
MUWHMMaHa 06paboTka Ha noyeBarta, C
BEPTMK&/THO My/nyuMpaHe ¢ 060pcku Top
CbOTBETHO BapuaHtu 3 ¥ 4, B nocneg-
HUTe HabnwgaBaHn a3 3a TpUroguLl-
HMA nepvopg, KONMYeCcTBOTO Ha opraHuy-
HUA BbINEpos, ekcTpaxupaH B pas3TBop
Ha HaTpueB nupocdpocdaT e No-BUCOKO OT
TOBa NpW KOHTPO/IHUSA BapuaHT (Tabnmua
2).

The same trend was also observed
with regard to the quantities of humus
substances extracted by the
pyrophosphate method (Table 2).

From the data presented, it can be
seen that in applying the anti-erosion
method surface mulching and the
improved minimal  soil  treatment
technology with vertical mulching with
manure variants 3 and 4 in the last
observed phases over the three-year
period, the amount of organic carbon
extracted in  solution of sodium
pyrophosphate is higher than that of the
control variant. (Table 2).
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Tabnuua 2. PpakuymMoHeH cbCTaB Ha xymyca (%), onuT uapesuua, 2015-2017
Table 2. Fractional composition of humus (%), corn experiment, 2015-2017

5 EkcTpaxvpanu ¢ 0,1N nupodpocchat EkcTpaxvipatu ¢ 0,1N, NaOH
] ®a3za Ha Extracted with 0.1 N pyrophosphate Extracted with 0.1 N HepasTsop.
< | Passutne C, u3BfieyeH C, 0,1N H,SO,,| ocTar.
£ | Phases of BapuanT ¢ nupocp. . 0 Ch - (%) Insoluble
T ldevelopment] extracted WithCh’ XyM. K-Hu (%)/Cf, dynBo- k-Hu (%) Ch Cf CBbp3aHu residue
= Connected
a pyroph. (%)
Mpeau 1 0,300 0,170 0,130 0,040 | 0,044 | 0,130 0,180 0,848
ceut6a 2 0,296 0,170 0,126 0,036 | 0,044 | 0,134 0,156 0,916
S(ff‘_’rr]g 3 0,370 0,205 0,165 0,047 | 0,053 | 0,158 0,136 1,051
WI
4 0,425 0,262 0,163 0,051 | 0,145 | 0,211 0 1,072
Mpu 1 0,517 0,209 0,308 0,037 | 0,009 | 0,172 0,142 0,666
MakcumaneH - 0,52 0,225 0,295 0,039 | 0,007 | 0,186 0,127 0,710
2015 pacTex
At maximum| 3 0,542 0,28 0,262 0,049 | 0,002 | 0,231 0,117 0,885
growth 4 0,587 0,323 0,264 0,038 | 0,011 | 0,285 0,107 0,869
Cnep 1 0,500 0,205 0,295 0,021 | 0,035 | 0,184 0,092 0,666
npuénpaHe
Ha 2 0,530 0,239 0,291 0,003 | 0,037 | 0,236 0,095 0,665
pekonTara 3 0,763 0,385 0,378 0,074 | 0,049 | 0,311 0,079 0,583
After
Harvest 4 0,869 0,425 0,444 0,088 | 0,082 | 0,337 0,052 0,587
Mpe. 1 0,371 0,260 0,111 0,004 | 0,028 | 0,256 0,009 1,172
an
cent6a 2 0,453 0,333 0,12 0,004 | 0,026 | 0,329 0,014 1,067
Before 3 0,515 0,35 0,165 0,007 | 0,033 | 0,343 0,078 1,272
sowin
9 4 0,481 0,33 0,151 0,004 | 0,043 | 0,326 0,117 1,248
Mpu 1 0,590 0,344 0,246 0,009 | 0,011 | 0,335 0,062 0,912
MakcumarneH - 0,598 0,34 0,258 0,009 | 0,012 | 0,331 0,062 0,904
2016 pacTex
At maximum| 3 0,732 0,442 0,29 0,013 | 0,006 | 0,429 0,106 0,881
growth 4 0,872 0,509 0,363 0,016 | 0,012 | 0,493 0,032 0,804
Cnep 1 0,487 0,218 0,269 0,015 | 0,009 | 0,203 0,064 0,986
npubunpaHe
Ha 2 0,532 0,286 0,246 0,02 | 0,003 | 0,266 0,098 0,947
peKO;:TaTa 3 0,616 0,290 0,326 0,023 | 0,015 | 0,267 0,033 0,956
After
Harvest 4 0,686 0,294 0,392 0,016 | 0,035 | 0,278 0,010 0,979
Mpean 1 0,376 0,222 0,154 0,016 | 0,023 | 0,206 0,204 0,941
ceut6a 2 0,397 0,24 0,157 0,014 | 0,026 | 0,226 0,192 0,943
E(f\:/‘l’;z 3 0,404 0,246 0,158 0,017 | 0,031 | 0,229 0,181 1,452
4 0,595 0,307 0,288 0,022 | 0,04 0,285 0,199 1,023
Mpu 1 0,422 0,200 0,222 0,004 | 0,02 0,196 0,175 0,831
MakcumarneH - 0,475 0,198 0,277 0,0093 | 0,0137 | 0,1887 0,188 0,877
2017) pacTex
At maximum| 3 0,542 0,27 0,272 0,011 | 0,021 | 0,259 0,228 1,129
growth 4 0,638 0,311 0,327 0,011 | 0,035 | 0,300 0,254 0,957
Cnen 1 0,315 0,141 0,174 0,005 | 0,031 | 0,136 0,212 0,915
”F’”GH”;’a“e 2 0,469 0,207 0,262 0,013 | 0,02 0,194 0,186 0,877
pekonTata 3 0,540 0,244 0,296 0,015 | 0,019 | 0,229 0,206 0,893
After harvest 4 0,546 0,246 0,300 0,016 | 0,04 0,230 0,148 0,933

ANOVA CbabpxaHve Ha ekcTpaxupaHn ¢ nupodpocdat XymycHu cyb6ecTaHummn: P=0.00624;HSD[0.05]=0.16;
HSDI[.01]=0.19; 1vs 4 P<0.01; CbabpxaHne Ha XyMUHOBM kucennmHn 1 vs 4, P=0.0034; CbabpxaHve Ha
XYMWHOBM K1cenuHu, cebp3aHn p= 0.0265; HSD[0.05]=0.09; HSD[0.01]=0.12; 1 vs 4 P<0.05; CbabpxaHve
Ha doynsokucenuHu, H2S04- NS

ANOVA Content of pyrophosphate-extracted humus substances: P = 0.00624; HSD [0.05] = 0.16;
HSDI[.01]=0.19; 1vs 4 P <0.01; Content of humic acids 1 vs 4, P = 0.0034; Content of humic acids related
p=0.0265; HSD [0.05] = 0.09; HSD [0.01] = 0.12; 1 vs. 4 P <0.05; Contents of fulc acids, H2SO4-NS
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Fig. 2. Organic carbon content (%), extracted into 0.1N pyrophosphate, on
average for three years, in three phases of culture development, 2015-2017

OTyeTeHnTe B HadvaslHaTa asa
pasTBOPMMU XYMYCHM BeLlecTBa Mnpu
BapvaHTa C YCbBBbPLIEHCTBAHU MWHU-
MasiHM 06paboTKN 1 BEPTUKAHO Myn4u-
paHe cpeaHo 3a nepuoga 2015-2017r. ca
0,500%, a npu KOHTPONHMA BapuaHT 1,
ca 0,349% (durypa 2).

B kpanHaTta pasa pesynrarute ca
cboTBeTHO 0,734% (npu BapwaHT 4) u”
0,378% (npn BapuaHT 1) (dPurypa 2).
KoHueHTpauusaTa Ha XyMUHOBY KUCENNHK
B HayasiHata dhasa-npean ceuntbarta npu
BapuaHT 4 e 0,300%, a npu (KOHTpona) e
Hali-Hucka, cboTBeTHO 0,217%. B kpaii-
HaTa hasa Te3n CTOMHOCTA ca CbOTBETHO
0,322% wn 0,188%. lNo OTHOLWIEHVEe Ha
CBbp3aHNTE XYMWHOBMW KUCENWHW, OTHO-
BO MO-TO/IEMW KOMUYECTBa Ce YCTaHOBS-
BaT Npu BapuaHT 4, Kato pasnukute
MexX/Jy Hero n ocTaHa/MTe BapuaHTu ca
CcTaTUCTMYECKN AoKa3aHu (durypa 3).

The soluble humus substances
reported in the initial phase in the variant
with improved minimum tillage and
vertical mulching on average for the
period 2015-2017 are 0.500% and control
variant 1 are 0.349% (Figure 2).

In the final phase, the results are
0.734% (in variant 4) and 0.378% (in
variant 1) (Figure 2). The concentration of
humic acids in the pre-sowing phase in
variant 4 is 0.300% and the (control) is
the lowest, 0.217% respectively. In the
final phase these values are respectively
0.322% and 0.188%.

Regarding the bound humic acids, again
larger quantities were found in variant 4,
the differences between it and the other
variants being statistically proven (Figure
3).
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Fig. 3. Fractional composition of humus (%), maize experiment, 2015-2017, in

three phases of cultivation

KonnuyecTtsoTo Ha HepasTBOpPUMUSA
OCTaTbK B HavasiHaTa pasa v B KpainHata
thaza npu BapuaHT 4 e 1,11% un 0,83%, a
npu KOHTposHWA BapumaHt e 0,99% n
0,86% (cpegHo 3a TpuUTEe TOAUHU Ha
uscnegsaHe). Masiko MO-BUCOK € TO3M
nokasaren npu BapuaHt 3 — 1,26%, B
HavasHaTa pasa, HO B KpaihHaTta dasa e
0,81%.

OcBeH yBe/iMyeHne B KONN4ecTsa-
Ta Ha XYMWHOBWUTE KUCENWHW, NpU
npuiaraHe Ha noYyBo3alUTHUTE TEXHOO-
rMu ¢ npunaraHe Ha 060pCKM TOP NOBBPX-
HOCTHO ¥ MpW BepTUKaSIHO My/lYMpaHe un
MUHMMasIHN 06paboTKn, ce yBenuyasa u
CbAbPXaHNETO Ha yNBOKNCENHUTE.
(durypa 3). Tbih kaTO XyMUHOBUTE KuCE-
JIVHN ce CBbP3BaT CbC Cb3faBaHETO Ha
TpaliHo MOYBEHO OPraHNyHO BeLLecTBO,

The amount of insoluble residue in
the initial phase and the final phase of
variant 4 was 1.11% and 0.83%, and in
the control variant was 0.99% and 0.86%
(mean for the three years of study). A
little higher this indicator is for variant 3 -
1.26%, in the initial phase, but in the final
phase it is 0.81%.

In addition to the increase in the
amounts of humic acids, applying the soil
protection technologies with application of
manure surface and vertical mulch and
minimum tillage, the content of fulvic
acids also increases (Figure 3).

Since the humic acids are associated
with the creation of a persistent organic
soil, this can be referred to as a negative
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TOBa MOXe [a Ce NoCcoYnN KaTo HeraTuBeH
eqyekT. YBeSIMYeHneTo Ha obuwmTte 1 Ha
pasTBOpMMUTE  KO/IMYECTBA XYyMyC MU
XYMWHOBW KUCENINHW Ca 3HAUYUTESTHN.

®ynBOKUCENNHUTE,  KOUTO  Ce
cuntaTt 3a Hai-arpecuBHuTE, ca C Mo-
HWCKM KOHUEHTpauuu npu npunaraHe Ha
MUHMMa/IHW 06paboTKM U  BEpPTMKA/IHO
MynuupaHe (durypa 3).

N3BOAN

OT nosnydyeHute pesynratu morar
Ja ce dhopMynmMpart cnefHuTe U3Boau.

MpunoxeHute TEeXHOM0rmm -
MOBBLPXHOCTHO My/yMpaHe ¢ 060pcku Top
MW yCbBbpLIEHCTBAHATa TEXHO/orMA 3a
MUHV/MasIHA U HeTpaauMuuoHHa o6paboTka
Ha nousarta NpoTMBOAEeNCcTBaT Ha 3aryba-
Ta Ha opraHMyHoO BELLECTBO.

CbabpXaHMeTO  Ha  OpraHn4yHo
BELLECTBO NPWN BapuaHTUTe, C NPUIOKEHU
NPOTUBOEPO3NOHHM TEXHOMIoTUN €  Mo-
BMCOKO CMpPAMO KOHTPOJIHWUA BapuaHT, C
npunaraHe Ha TPagULUOHHWU TEXHOMOrNU
MO HakKMOHA Ha CK/IOHa, C Hai-cuiHa Ha
BOZHA epo3us.

YcbBbpLWEHCTBAHATA  TEXHOJ/IOMSA
3a MUHUMMaNHa 1 HeTpaauuMoHHa obpa-
60Tka Ha noysaTa B/MSEe BBLPXY Kayec-
TBOTO M CbCTaBa Ha Xymyca. YBenunyasa
Ce KO/IMYEeCTBOTO pPasTBOPUMU XYMYCHU
BelwectBa W XYMWHOBUTE  KUCEUHMW.
KonmuecTBoTO Ha Xymyca e Hai-BUCOKO
cpefHo 3a nepuofa Ha uscnefsaHe, npu
BapuaHta C npuiaraHe Ha YCbBbpLUEH-
CTBAHW MUHUMASIHU W  HETPaSULMOHHN
06paboTKK, BKIOYBALLY BEPTUKAITHO MY/I-
ynpaHe (2,69%), fokato npu npunaraHe
Ha TpaguuuoHHUTE 06paboTKM NO Hak/Io-
Ha Ha CKIOHa, CbAbPXAHMETO Ha Xymyc
cpenHo 3a nepuoja e 2,28%.

MpunaraHeto Ha NO4YBO3ALUUTHUSA
MEeTO/, C NOBBPXHOCTHO My/l4MpaHe BOAU
[l0 nMoBuLLaBaHe Ha TO3M nokasaresi, KaTo
TOW € CbOTBETHO 2,60%.

[Mo-BMCOKO € KO/IMYecTBOTO M Ha
pasTBOPMMM XYMYCHU BeLLecTBa U Xymu-
HOBW KWUCE/IMHU MpPU YCbBbPLUEHCTBAHUTE
MUHV/MasIHA N HeTpaauuuoHHa o6paboTka
Ha nousata. B «kpaiHaTa pasa Ha

effect. The increase in the total and
soluble amounts of humus and humic
acids is significant.

Fulvo acids, which are considered
the most aggressive, have lower
concentrations when minimum tillage and
and vertical mulching are applied (Figure
3).

CONCLUSIONS

From the results obtained, the
following conclusions can be made:
Applied technologies - surface

mulching with manure and advanced
technology for minimum and
unconventional soil tillage counteract the
degradation process - loss of organic
matter.

The content of organic matter in
variants  with  applied anti-erosion
technologies is higher than in the control
variant, with the application of
conventional technologies with the highest
water erosion impact.

Advanced technology for minimum
and unconventional soil tillage, affects the
quality and composition of humus,
increasing amounts of soluble humic
substances and humic acids.

Amount of humus is the highest average
for the study period, in the variant with
application of soil protection technology
for minimum and unconventional tillage
including vertical mulching (2.69%), while
in the variant with conventional tillage,
applied along the slope, there is a humus
content on average for the period - 2.28%.

The application of the sall
protection method with surface mulching,
leads to an increase of this indicator,
which is 2.60%.

Higher is the amount of soluble
humic substances and humic acids in the
variant with performance of advanced
technology for minimum and
unconventional tillage of the soil. In the
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Npon3BOACTBEHMSA NpoLec Te ca CboT-
BeTHO 0,700% un 0,322%, fokaTo oTyeTe-
HUTE Npu OTrNexgaHe Ha uapesuua no
TpaguUMOHHA TEXHO0ruUs, npunaraHa no

final phase of the vegetation they are
0.700% and 0.322%, respectively, while in
the variant with maize, grown by
conventional technology, applied along

Hak/oHa Ha ckioHa ca 0,434% un 0,188%,
a npu NOBbPXHOCTHO MynumnpaHe 0,640%
pa3TBOpUMM  XYMYCHW  BellectBa W
0,306% XyMWHOBUW KUCEUHM.

the slope they are 0.434% and 0.188%
and in surface mulching variant — 0.640%
soluble humus and 0.306% humic acids.
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