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PE3OME

Mpe3 nepuoga 2006-2012r. ca npo-
yyeHun [eBeT copTa nwouepHa — Espona,
O6HoBa 10, MneBeH 6, [MOapa, [awma,
Mpucta 2, TMpucta 3, Tlpucta 4 un
MHoronuctHa 1. Llenta Ha nscnegsaHeTo
€ OLEeHKa Ha COpToBEeTE N0 CTOMNaHCKM
KayectBa U OTO60OpP B YC/IOBUSA HA KOHKY-
peHuus. B HacToslaTta ctatns ca npegj-
CTaBeHW laHHU 3a CbAbpXaHne Ha CypoB
NPOTEVH B CYXOTO BELLEeCTBO 3a neT roau-
HMW OT MbPBU OTKOC, BTOPU OTKOC B T.4.
nimcta M crbbna M cpefHoO OT BCUYKK
oTKocw. lNMpu ycrosusaTa Ha onuta, cpegHo
OT 19 oTKOCa C Hal-BUCOKO CbAbpXaHue
Ha CypoB npoTenH e coptT MHorosimcTHa 1
(21,91%), a c Hait-Hucko copt Mpucta 2
(19,99%). Mo roguHN CTOMHOCTMTE Ha Cb-
ObpXaHMEeTOo Ha NPOTEVH B IncTarta Bapvpar
B MO-LUMPOKM rpaHuum (24,86%-32,41%),
OTKOJIKOTO Tesn B cTbbnara
(12,64%-16,62%). Mpe3 roavHuTe pas-
nnuHu coptose (Jama, MHoronuctHa 1,
MneseH 6, MNpucta 3 nu O6HoBa 10) 3ae-
MaT nbpBa MNo3vuusa No ChbAbpXaHue Ha
npoTevH B cTbbnara, Aokarto B nucrara
copT MHoronmnctHa 1 e C Hai-BUCOKO
CbabpxaHue. [o6uBLT cyxa maca e B
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SUMMARY

During the period 2006-2012 nine
alfalfa cultivars — Europa, Obnova 10,
Pleven 6, Dara, Dama, Prista 2, Prista 3,
Prista 4 and Mnogolistna 1 were studied.
The aim of the research was evaluation of
alfalfa cultivars on economic traits and
selection in condition of competition. This
article presents data on crude protein
content in dry matter for five years of first
cut, second cut including leaves and
stems and on average, of all cuts.

Under the test conditions, an average of
19 cuts with the highest crude protein
content is cv. Mnogolistna 1 (21,91%),
and the lowest cv. Prista 2 (19,99%). By
years the protein content in the leaves
varies widely (24,86%-32,41%) than in the
stems (12,64%-16,62%).

Over the years, different cultivars (Dama,
Mnogolistna 1, Pleven 6, Prista 3 and
Obnova 10) occupy the first position in the
protein content of the stems, whereas in
the leaves cv. Mnogolisthna 1 has the
highest content. The dry matter yield is in
negative correlation with the crude protein



oTpuuaTenHa kopenauus CbC CbAbpxa-
HMETO Ha cypoB npoTteunH. CopToBeTe Jito-
uepHa lMNneseH 6, Japa n lMNpucta 3 ca ¢
[o6bp 6anaHc mMexay Ao6UB M CbabpXa-
H/Ee Ha CypoB NPOTENH B CyXOTO BELLECTBO.
Knwo4yoBu aymu: nouepHa, copTose,
CYpOB NPOTENH, 0TKOC, A406UB, KOpenauum

YBO/,

O6ukHoBeHaTa nouepHa (Medicago
sativa L. ssp. sativa) e Hail-BaxHaTa
oypakHa 6060Ba KynTypa B cBeTa (Bouton,
2012). Bogelarta pons Ha nouepHaTa BbB
(hypaxHOTO NPOU3BOACTBO ce obycnaBs OT
ronemute U MNPOAYKTMBHWU Bb3MOXHOCTMU.
MouepHata e efHa OT HaW-BaxHUTEe OT
MKOHOMUYECKO 3HauveHune oypaxkHa Kyntypa
3a Hawara ctpaHa. MHOro gpyru npegvm-
cTBa (MHOrOOTKOCHOCT, BUCOKM A06KBU, CY-
X0YCTONYMBOCT, NOA06psiBaHE Ha MOYBEHO-
TO NnoJopoAne, BUCOKO 6eNTbYHO CbAbP-
XaHue) npasAT filoLepHata npegnoyntaHa
OT (pepmepuTe KynTypa 3a OTIIeXaaHe.
ouepHata B CBEXO CbCTOSHUE WM
KOHCepBMpaHa KaTo CeHO, CeHax Wi
aexvapat Moxe fa ce U3xpaHBa Ha BCUYKY
BuaoBe XuBoTHU (Krachunov et al., 2006).

BapuabuniHocTTa Ha arpoHOMUYeCKu-
Te 1 MOPONIOTNYHNTE OCOBEHOCTUN Ha Jto-
LuepHaTa 4ecTo Ce M3Mon3Ba B CENEKLMOH-
HWUTe nporpamy 3a Cb3faBaHe Ha COPTOBE C
BMCOKA (hypaxHa npoaykums n no-gobpo
kayectBo (Monirifar and Abdollahi, 2014).
CopToBeTe foUepHa ce pasfnuyasar no
NPOAYKTMBEH MOTeHLUMasn, KavyecTBo Ha doy-
paxa, CyXxOoyCTOM4YMBOCT, KakTo npu ONTu-
MasiHW, Taka v nNpu AMMUTUPaLLM YC0BUSA
Ha cpepata (Kertikova and llieva, 2000;
Tucak et al., 2008; Annicchiarico et al.,
2010; Bo Han et al., 2013; Kertikova, 2014).
Bbnpeku, ye nouepHaTa e obuionpreTa Ka-
TO BMCOKONPTENHOB (hypax, yBesimyaBaHeTo
Ha npoTeMHa BWHarM e BbLB (pokyca Ha
nscnefosarennTe, KakTo OT arpoTexHuyec-
Ka rnefHa Touka, Taka M OT CenekuMoHHa
(Rotili et al., 2001; Kertikova et al., 2000;
Kertikova, 2008; Monirifar, 2011; Vasileva,
2012; Vasileva and Athar, 2012; Hu An et
al., 2017).

C uen cb3gaBaHe Ha HOB COPT to-
uepHa B VHCTUTYT No doypaxHUTe KynTypu,
MneBeH 3anoyHa cefiekuMoHHa nporpama
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content. The alfalfa cultivars Pleven 6,
Dara and Prista 3 have a good balance
between vyield and crude protein content
in the dry matter.

Key words: alfalfa, cultivars, crude
protein, cut, yield, correlation

INTRODUCTION

Cultivated lucerne (Medicago sativa
L. subsp. sativa) is the most common
forage species in the world (Bouton,
2012). The leading role of alfalfa in forage
production is driven by its large productive
capabilities. Alfalfa is one of the most
economically important forage crops for
our country. Many other advantages
(multiple cuts, high vyield, drought
resistance, improvement of soil fertility,
high protein content) make alfalfa a crop
preferred by the farmers for growing.
Alfalfa in a fresh stage or preserved as
hay, haylage or dehydrate can be fed to
all animals (Krachunov et al., 2006).

Variability for agronomic and
morphological traits of alfalfa is frequently
used in breeding programs for developing
cultivars with a high forage production and
better quality (Monirifar and Abdollahi,
2014). The alfalfa cultivars differ in
productive potential, forage quality,
drought resistance, both in optimal and
limiting conditions of the environment
(Kertikova and llieva, 2000; Tucak et al.,
2008; Annicchiarico et al., 2010; Bo Han
et al, 2013; Kertikova, 2014). Although
alfalfa is commonly accepted as high
protein feed, the increase in protein is
always in the focus of researchers, both
from an agro technical point of view and
from a selection (Rotili et al., 2001,
Kertikova et al., 2000; Kertikova, 2008;
Monirifar, 2011; Vasileva, 2012; Vasileva
and Athar, 2012; Hu An et al., 2017).

In order to create a new alfalfa
cultivar at the Institute of Forage Crops,
Pleven started breeding program, which
base of the choice of mother plants in



OCHOBaHa Ha 0T60p Ha MaliuMHN pacTeHus B
YC/I0BMS1 Ha KOHKypeHuus (rbCcT noces). 3a
LuenTta e u3BbplUeHa OLeHka, oT6op M aHa-
M3 Ha COPTOBE J/l0LepHa MO TeMN Ha noj-
pacTtBaHe (Kertikova, 2012), nobus Ha cyxa
Maca 1 gbarotpaiHocT (Kertikova, 2014).

B HacTosWwarta ctatna ca npeacrase-
HV AaHHW 3a CbAbpPXaHWEe Ha CypoB MpoTe-
WH B CYXOTO BeLLEeCTBO Ha COpPTOBE filoLep-
Ha 1 Bpb3kaTa My ¢ A06MB cyxa mMaca.

MATEPVAJT N METOOU

Mpe3 nepuoga 2006-2012r. ca npo-
yyeHV [eBeT copTa JilouepHa BnucaHu B
odmumanHata coprtoBa simcta Ha P. bBbira-
pvsi. EKCNepyMeHTaNIHUAT MaTepras BKIIHOY-
Ba: O6barapckute coptoBe — [llneBeH 6,
O6HoBa 10, [fapa, fama, [MNpucta 2,
Mpucta 3, Mpucta 4, MHoronMcTHa 1 n
hpeHckusaT copT Espona (eBponeiicku
CTaHZapT ¥ Hal-LWMPOKO pasnpocTpaHeH
Yy, COpT B CTpaHara).

MoncknAT onuT e n3BedeH no 6s10-
KOBWS METO[ B 4YeTupu NOBTOPEHUA C 5
m® oTuyeTHa napuenka, nNpu Mexaypeane
12,5 cm n 3 g cemeHa Ha m*. Ceutbara e
M3BbpLUEHA PBYHO Ha AbNGOYMHA 2 cm.
MouepHaTa e oTrnexgaHa npy HenouB-
HW yCnoBuA, a npubupaHeTo 3a dypax e
U3BBbPLIBAHO BbLB (pasa Havyasio Ha Ubg-
Tex. bpoAT Ha oTkoCKTe U JaTuTe Ha npu-
6upaHe ca npeacTtaBeHn Ha Tabnmua 1.

condition of competition (dense sward).
For this purpose, evaluation, selection
and analysis of alfalfa cultivars at the
regrowth rate (Kertikova, 2012), dry
matter yield and persistence (Kertikova,
2014) were performed.

This article presents data on crude
protein content in dry matter of alfalfa
cultivars and its relationship to dry matter
yield.

MATERIAL AND METHODS

During the period 2006-2012 nine
alfalfa cultivars, registered in the Official
Cultivar List (Bulgaria) were studied. The
experimental material includes: Bulgarian
alfalfa cultivars Pleven 6, Obnova 10,
Dara, Dama, Prista 2, Prista 3, Prista 4,
Mnogolistna 1 and French cv. Europe
(European standard and the most
propagated foreign cultivar in country).

The field trial was a randomized
complete block design in four replication
with 5 m? plot size, row to row space was
12,5 cm, and 3 g were seeded per m?.
Sowing was done by hand at depth of 2
cm. Lucerne is grown under non-irrigating
conditions, and harvesting for forage is
carried out at early flowering stage. The
number of cuts and dates of harvesting
are presented in Table 1.

Tabnumua 1. bpoi oTKoCK U gaTn Ha NpubupaHe npe3 nepmoga 2006-2010
Table 1. Number of cuts and dates of harvesting during the period 2006-2010

Otkoc / Cut 2006 2007 2008 2009 2010
I 04.07. 15.05. 08.05. 25.05. 18.05.
Il 08.08. 12.06. 09.06. 30.06. 14.07.
11l 19.10. 30.08. 09.07. 03.08. 19.07.
\ - 17.10. 11.08. - 23.08.
\Y - - 23.10. - -

CopToBeTe BK/OYEHW B NpOyyBa-
HeTO ca aHanuM3MpaHu no peguua 6uo-
NOTVYHK, CTOMAHCKM KayecTBa, XMMWYHa
XapakTepuctmka Ha gypaxa u Agbaro-
TpaliHoCT.

B ny6nukauuaTa akueHTa e Bbpxy
CbAbPXaHNETO Ha CypoB MpPOTEMH B
CYXOTO BeLecTBo. PactutenHute npobu
ca yHudmuupaHu OT rnefHa Touka Ha

The cultivars included in the study
are analyzed on a range of biological,
economic, chemical characteristics of
forage and persistence.

In the publication, the focus is on
the crude protein content in the dry
matter. Plant samples are unified in terms
of morphology, which corresponds to the
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MopdposiorMaTa, KOATO KopecnoHaupa c
(pasa Havyano Ha UbTeX 1 ca U3CyLlEHN
npu 60°C. CypoBusT npotenH (CP) e
onpegensH no wMetoga Ha Kjeldahl.
MpefctaBeHu ca faHHW 3a CbhAbpXaHue
Ha CypoB NPOTENH B CYXOTO BELLECTBO 3a
nepvoga 2006-2010 r. (neT nopegHu
roAvHM) OT NbPBM OTKOC, BTOPU OTKOC B
T.4. IMcTa 1 cTbbNa 1 cpegHo OT BCUUKK
OTKOCW NO roAvHU 1 CPeSHO 3a nepunoja.

Cratuctnyeckatra obpaboTka Ha
JaHHWTe e u3BbpLUeHa C NoMoLlTa Ha
Excel 2003 (MS Office).

PE3YJITATN N OBCBXAJAHE

MbPBUAT OTKOC NtOLiepHa ce passuBa
npy Hain-gobpa ob6esnevyeHOCT C Temnepa-
Typa n Bnara n dgopmupa Hag 60% ot
roavwHuAT Aobuws. 3atoBa fgaHHUTE 3a Cb-
[bpXaHNeTo Ha CypoB NMPOTENH BbB hypax-
HaTa Maca 3a NbpBW OTKOC NpeacTaBnsBat
ocobeH nHTepec. Pe3yntatute ca npepacra-
BeHN Ha Tabnuua 2. Mpu BCUYKM COpPTOBE
Ce oTyMTaT Hal-BMCOKM CTOMHOCTM npe3
nbpBata rognHa (cpegHo 21,03%) u TOBa
KopecnoHgupa ¢ 6uonornaTta Ha nolepHa-
Ta. [laHHWTe nokassaT COPTOBM pasnunuus,
Kato copT MHoronmctHa 1 n O6Hoea 10 ca ¢
Ha-BUCOKWN CTOMHOCTU, CbOTBETHO 22,26% U
22,13%. Hali-H1cKo e cbabpxaHneto Ha CP
npu copt Mpucrta 2 — 19,79%, a ocTaHanMTe
COpTOBE 3aeMaT MeXAWHHA no3vums u ce
n3paBHsBaT MO CTOMHOCTMW.

beginning of flowering and are dried at
60°C. Crude protein (CP) is determined
by the Kjeldahl method. Data on crude
protein content in dry matter for the
period 2006-2010 (five consecutive
years) of first cut, second cut including
leaves and stems and average of all cuts
by year and average over the period.

Statistical data processing was
performed by means of Excel 2003 (MS
Office).

RESULTS AND DISCUSSION

The first cut of alfalfa developed
under the best supply of temperature and
moisture and formed more then 60% of
the annual yield. Therefore the data for
protein content in the first cut is of special
interest. The results are presented in
Table 2. All cultivars recorded the highest
values in the first year (average 21,03%)
and this corresponds to the alfalfa biology.
The data show cultivar variations, such as
cv. Mnogolistna 1 and Obnova 10 being
higher values 22,26% and 22,13%,
respectively. The lowest is the CP of cv.
Prista 2 — 19,79% and the other cultivars
occupy an intermediate position and are
aligned by values.

Tabnuua 2. CbaobpXaHne Ha cypoB npoTtenH (% c. B.) BbB iypaxHaTa maca

(NbpBKW OTKOC) Ha COPTOBE JItoLEpHA

Table 2. Crude protein content (% from dry matter) in forage mass (first cut) of

alfalfa cultivars

Coprt/Cultivar 2006 2007 2008 2009 2010 cpefHo/average
Espona/Europe 20,61 17,74 17,08 16,04 19,22 18,13
MneseH 6/Pleven 6 20,61 14,74 15,90 14,96 19,19 17,08
O6HoBa 10/Obnova 10 22,13 15,45 16,77 14,31 18,88 17,50
[Japa/Dara 21,34 15,84 17,21 15,72 19,36 17,89
Java/Dama 20,28 15,80 17,08 14,43 19,12 17,34
MpucTa 2/Prista 2 19,79 15,49 16,33 14,52 19,37 17,10
Mpucra 3/Prista 3 20,80 16,59 16,39 16,24 20,11 18,02
MpucTa 4/Prista 4 21,45 15,53 15,75 15,62 19,21 17,51
MHoronucTtHa 1/Mnogolistna 1 22,26 18,12 17,61 17,35 19,56 18,98
cpefHol/average 21,03 16,14 16,68 15,46 19,33 17,72

Pesyntatute npe3 cnegsawute The results for the next three years

TPW TOAUHM 3a MbPBU OTKOC MPU BCUYKM
COpTOBE, MOKA3BaT MO-HUCKO ChAbpXa-

of first cut in all cultivars show a lower
crude protein content, such as
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HWe Ha CypOoB NPOTEWH, KaTo copT MHOro-
nnctHa 1 3anassa sivaepcka nosuvums,
Aokato npu copT O6HoBa 10 e nonyyeHa
Ha-HucKa cToHoCT — 14,31% npe3 2009 r.

CpefHo 3a neT rofMHu nNpu NbpPeu
OTKOC CbAbpxaHneto Ha CP e Hali-

BMCOKO BbB (iypaxHaTa Maca Ha
coptoBete MHorosimctHa 1, EBpona u
Mpucta 3.

AHa/IM3BLT Ha [JaHHMTe 3a BTOpU
OTKOC cCblWo nokasga (Tabnvua 3), ue
coptosete MHoronuctHa 1 m EBpona ce
OT/IMYaBaT C Hal-BUCOKO CbAbPXaHWe Ha
CP. 3a oTtb6ensa3BaHe e, 4ye Mpu NoBeveTo
COpTOBE CTOMHOCTUTE BBB BTOPU OTKOC
Bapupar Mo roAuHKW, [oKarto Mnpu copT
MHoronucTtHa 1, BapupaHeTo e cnabo wuiu
nouytn nuncea. B ToBa OTHOLEHWE COPTbLT
CbLUECTBEHO Ce pa3nnyaBa OT ocTaHasMTe
COPTOBE BK/IHOYEHW B NPOYYBAHETO.

Mnogolistna 1 retaining a leader position,
whereas for cv. Obnova 10 the lowest
value was obtained in 2009 — 14,31%.

On average, for five years of first
cut, the CP content is highest in the
forage mass of Mnogolistha 1, Europe
and Prista 3.

Data analysis for the second cut
also shows (Table 3) that the cv.
Mnogolistna 1 and Europe distinguished
with highest CP content. It is noteworthy
that in most cultivars the values in the
second cut vary by year, whereas for the
cv. Mnogolistna 1, the variation is weak
or almost absent. In this respect, the
variety differs significantly from the other
cultivars included in the study.

Tabnuuya 3. CbaobpXaHMe Ha cypoB npoTtenH (% c. B.) BbB iypaxHaTa maca

(BTOpM OTKOC) Ha copToBe MloLEepHa

Table 3. Crude protein content (% from dry matter) in forage mass (second cut)

of alfalfa cultivars

Coprt/Cultivar 2006 2007 2008 2009 2010 cpefHo/average
EBpona/Europe 21,42 16,26 19,30 22,76 22,73 20,49
MneseH 6/Pleven 6 19,77 20,75 18,96 19,85 19,66 19,79
O6Hosa 10/Obnova 10 18,96 20,48 19,71 20,93 20,94 20,20
[Japa/Dara 19,95 20,83 18,00 22,59 21,86 20,64
[Java/Dama 20,07 19,90 17,50 22,16 18,13 19,55
Mpucta 2/Prista 2 19,08 15,20 19,90 20,01 24,04 19,64
Mpucta 3/Prista 3 19,09 17,19 19,27 21,51 20,99 19,61
Mpucta 4/Prista 4 19,29 18,19 19,13 22,82 20,75 20,03
MHoronucTtHa 1/Mnogolistna 1 20,98 22,21 20,07 22,52 22,94 21,74
cpegHo/average 19,84 19,00 19,09 21,68 21,33 20,19

Pesyntatute 3a CbAbpXaHMETO Ha
CP B niuctaTta n ctbbnara Ha BTOpY OTKOC
ca npefctaseHn Ha Tabnuua 4. CpegHute
CTOMHOCTU MO rOAVHM 38 CbAbPXKAHMETO HA
NpoTeVH B /iMcTara BapupaT B MO-LLNPOKK
rpaHmum (24,86%-32,41%), OTKO/IKOTO Te3n
B cTbbnata (12,64%-16,62%). Hail-cuiHa
AndepeHumMauus  Mexay copToBeTe ce
oTuuTa npes BTOpaTa roguvHa. B nuctHata
hpakuma cbabpxaHueto Ha CP Bapupa oT
20,86% npu copt lMpucta 2 go 28,69% npwu
copT MHoronucTtHa 1. OctaHanute copToBe
B  MNpOyyBaHeTO  3aemMar  MEeXAMHHO
nosioXxeHwe, Kato Hai-6nmM3ko [o  copt
MHoronuctHa 1 ca coprtoBe [11eBeH 6,
O6HoBa 10 u [Japa, cboTBeTHO 27,6%,
27,1% n 27%.

The results for the CP content in
the leaves and stems on the second cut
are presented in Table 4. The average
values by year for the protein content of
the leaves varies widely
(24,86%-32,41%) than in the stems
(12,64%-16,62%). The strongest
differentiation  between cultivars is
reported in the second year. In the leaf
fraction, the CP content varied from
20,86% for Prista 2 to 28,69% for
Mnogolistna 1. The other cultivars in the
study occupied an intermediate position,
the closest to cv. Mnogolistna 1 being
cultivars Pleven 6, Obnova 10 and Dara -
27,6%, 27,1% and 27%, respectively.
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Tabnuua 4. CbabpxaHue Ha cypoB npoTeuH (% c. B.) B iucta U ctbbna (BTopn

OTKOC) Ha COPTOBE /oL epHa

Table 4. Crude protein content (% from dry matter) in leaves and stems (second

cut) of alfalfa cultivars

Copt 2006 2007 2008 2009 2010
Cultivar nncta  ctbbna naucta  ctbbna smMcta cTbbnia mcta cTbbna  AmMcta cTbbna
leaves stems leaves stems leaves stems leaves stems leaves stems

EBpona 26,95 13,89 21,62 10,90 31,95 12,99 26,34 15,83 32,47 12,40
Europe
IneBeH 6 25,59 11,96 27,60 13,90 31,55 13,57 25,80 15,62 31,38 12,86
Pleven 6
O6HoBa 10 23,67 12,25 27,10 13,87 31,72 12,29 25,35 17,89 31,95 13,64
Obnova 10
[Japa 25,21 11,90 27,00 14,67 32,62 12,66 24,24 16,06 32,82 11,61
Dara
JOama 25,05 14,89 26,84 12,96 31,19 12,01 24,28 16,25 32,25 11,91
Dama
Mpucta 2 25,99 12,17 20,86 9,55 30,19 12,88 22,33 17,56 32,02 12,63
Prista 2
Mpucta 3 25,87 12,31 24,19 10,20 32,26 12,89 25,43 17,91 33,46 12,66
Prista 3
Mpucrta 4 26,82 11,76 26,35 10,03 30,62 12,43 25,41 16,32 32,34 13,35
Prista 4
MHoronmcTHa 1 27,48 12,68 28,69 15,74 33,26 12,92 24,64 16,21 33,00 12,93
Mnogolistna 1
cpegHo 25,88 12,64 25,58 12,42 31,71 12,73 24,86 16,62 32,41 12,66
average

B cTtbb6rieHaTa pakums CbLo ce The stem fraction also observed
Habnogasatr  cbllecTBeHU  pasnuumsa | significant differences between varieties,

MeXAay COpPTOBETE, KaTo CTOMHOCTUTE Ha
CP Bapupartr ot 9,55% (Mpucta 2) go
15,74% (MHoronuctHa 1).

YcTaHoBsiBa ce, 4Ye Mpe3 roguHuTe
Ha npoyyBaHe pas/IMyHM COpTOBE 3aemar
nMbpBa NO3ULMSA NO CbAbpXaHWe Ha npo-
TeuH B cTbbnara. Taka Hanpumep: 2006 T. -
Jama (14,89%), 2007 r. - MHoronncTHa 1
(15,74%), 2008 r. - MneeeH 6 (13,57%),
2009 r. - Mpucra 3 (17,91%) n 2010 r. -
O6HoBa 10 (13,64%). O6paTtHo, B nucTata
copT MHoronimctHa 1 e C  Haii-BUCOKO
cbAbpxaHue Ha CP B ueTupu OT netTe
roguHun. NonyyeHnTte pesyntatu no KaTero-
pvYeH HauMH nokaseart, 4ye copT MHoro-
nmMcTHa 1 e € MNo-BUCOKO CbAbpXaHne Ha
CYpOB MPOTENH B CyXOTO BellecTBo. ToBa e
Taka, 3aWoTo B NPOy4YBaHETO € eNVMUHU-
paH OCHOBEH (hakTop, KOUTO OKas3Ba
BNnsiHWe — hbasata Ha npubupaHe, pecrnek-
TUBHO MOPPOSIOTUYHMSA CTaAuN. YCTaHOBSI-
Ba Ce CblLUo Taka, Ye M hakTopa Bb3pacT
Ha pacTeHusiTa He B/Nse KOCBEHO Ha
cuabpkaHneto Ha CP B nucTHaTa
thpakuus. BaprpaHeTo Ha CbAbpXaHWeTo

with CP ranging from 9,55% (Prista 2) to
15,74% (Mnogolistna 1).

It is found that during the years of
study, different cultivars occupy the first
position of protein content in the stems.
For example: 2006 - Dama (14,89%),
2007 - Mnogolistna 1 (15,74%), 2008 -
Pleven 6 (13,57%), 2009 - Prista 3
(17,91%) and 2010 - Obnova 10
(13,64%). Opposite in the leaves cv.
Mnogolistna 1 has the highest CP content
in four of the five years. The results
obtained in a categorical manner show
that the cv. Mnogolistna 1 has higher
crude protein content in the dry matter.
This is because the study has eliminated

a major factor that influences -
harvesting phase, respectively
morphological stages. It is also

established that the factor plant age does
not indirectly affect the CP content in the
leaf fraction. Variation of protein content
in the stems of different cultivars may be
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Ha npoTevH B cTbbnaTa nNpu pasivyHuTe
coptoBe MOoXe pga 6bae 06Bbp3aHO C
paspexiaHeTo Ha TpeBOCTOs U hopmupa-
HeTo Ha no-geb6enu cTbbna, € nosedve
KNETbYHU CTEHU N NO-MaJsTKO NPOTENH.
OcpegHeHuTe pesynTtatu Ha COpTo-
BETE MO roAuHN U CPefHO OT BCUYKN OTKOCU
(Tabnuua 5) nokassaTt, M3paBHsBaHE B
cToitHocTuTe 3a CP. WM3kaodeHne npasu
BTOpaTta rogvHa OT OTreXxJaHeTo Ha fio-
LuepHarta, Korato CoOpToBeTe YCNOBHO ¢hop-
MuUpaT Tpu rpynu: B Nbpea rpyna e MHoro-
nncHa 1 (22,13%), BbB BTOpa rpyna nona-
[JaT noBeyeTo COPTOBE CbC CTOWHOCTM OT
19,3% po 20,6% v B TpeTa rpyna ca CopTo-
BeTe EBpona (17,92%) u MNpucta 2 (18,31%).

related to the sward thinning and the
formation of thicker stems with more cell
walls and less protein.

The average results of the cultivars
by year and average of all cuts (Table 5)
shows an alignment in the values for CP.
An exception is the second year of alfalfa
cultivation when the cultivars are formed
three groups: in the first group is
Mnogolistna 1 (22,13%), in the second
group fall most cultivars with values from
19,3% to 20,6% and in the third group is
cv. Europe (17,92%) and Prista 2
(18,31%).

Tabnuuya 5. CbabpXaHMe Ha CypoB NpoTeuH (% c. B.) BbB doypaxHaTa Maca Ha
COpPTOBE MIOLEPHA, CPeaHO OT BCUYKN OTKOCU
Table 5. Crude protein content (% from dry matter) in forage mass of alfalfa

cultivars, average from all cuts

Coprt/Cultivar 2006 2007 2008 2009 2010 cpegHo/average
Espona/Europe 22,79 17,92 21,34 19,82 20,50 20,47
MneseH 6/Pleven 6 22,54 20,31 20,87 18,39 19,06 20,23
O6HoBa 10/0Obnova 10 23,74 20,20 21,60 18,78 19,41 20,74
[Japa/Dara 22,54 20,10 21,20 18,80 19,79 20,48
[awva/Dama 23,16 20,60 20,94 18,89 18,87 20,49
Mpucta 2/Prista 2 22,00 18,31 21,18 18,25 20,21 19,99
Mpucta 3/Prista 3 22,99 19,36 21,13 19,17 19,68 20,46
MpucTta 4/Prista 4 23,41 19,46 20,80 19,66 19,67 20,60
MHoronucTtHa 1/Mnogolistna 1 23,50 22,13 22,38 20,89 20,65 21,91
cpegHo/average 22,96 19,82 21,27 19,18 19,76 20,59

Mpu ycnosuATa Ha onuTa, cpegHo Under the conditions of

OT 19 oTKOCa C Hal-BUCOKO ChbAbpXaHue
Ha CypoB NnpoTeuH e copT MHorosimctHa 1
(21,91%), a c Hail-Hucko copT Mpucta 2
(19,99%). B npoyyBaHe Ha Marinova
(2017), kbaeTo copt Mpucta 2 e usnon-
3BaH kaTo cTaH4apT, CblLUO ce cbobLlasa
3a cxofHa cToiiHocT (19,36%) npu copTa.

[aHHNTe OT KOpeslauuoHHMS aHa-
nn3 (Tabnuua 6) nokassaTt, ye AOOGUBBLT
cyxa Maca e B oTpuuaTtesniHa Kopesauyus
CbC CbAbPXKAHWETO Ha CYpPOB MPOTEUH.
Mopo6bHN pesyntatn ca MOMydeHn u OT
apyrn atopu (Tucak et al., 2008; Davodi
et al., 2011; Marinova et al., 2014;
Marinova, 2017), kato npeo6nagasaT
3aK/1lyeHnsaTa, Ye yctaHoBeHaTa 3aBu-
cumocT e cnaba - r go -0,33.

experience, an average of 19 cuts with
the highest crude protein content is
Mnogolistna 1 (21,91%), and the lowest
cv. Prista 2 (19,99%). In a study of
Marinova (2017) where cv. Prista 2 was
used as a standard, also reported a
similar value (19,36%) in the cultivar.

Data from the correlation analysis
(Table 6) show that the dry matter yield is
in negative correlation with the crude
protein content. Similar results have been
obtained from other authors (Tucak et al.,
2008, Davodi et al., 2011, Marinova et al.,
2014, Marinova, 2017), with prevailing
conclusions that the relationship is weak -
rto -0,33.
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Ta6nvua 6. KopesauMoHHM KOemUUMEHTU MeXAy CbAbPXaHMETO Ha CypoB

npoteunH (CP) u pobus cyxa maca (DMY)

Table 6. Correlation coefficients between crude protein content (CP) and dry

matter yield (DMY)

Character CP nbpsu CP BTOpM  CP cpegHo DMY nmbpBu DMY BTOpM DMY cpegHo
OTKOC 0TKOC 19 otkoca OTKOC OTKOC 19 otkoca
CP firstcut CP second CP average DMY first cut DMY DMY average
cut 19 cuts second cut 19 cuts
CP nbpBu 0TKOC -
CP first cut
CP BTOpM OTKOC 0,843** -
CP second cut
CP cpepgHo 19 otkoca 0,834** 0,854* -
CP average 19 cuts
DMY nbpBu OTKOC - 0,155 - 0,262* - 0,064 -
DMY first cut
DMY BTOpW OTKOC -0,331* -0,328* - 0,326* 0,796** -
DMY second cut
DMY cpegHo 19 otkoca - 0,309* - 0,298* - 0,298* 0,886** 0,969** -

DMY average 19 cuts

** * significant differences between the level of a factor at P 0.01 and P 0.05, respectively

CobuectByBa 06ade, cuaHa noso-
XWUTeNHa Bpb3Ka MexXAy CbAbpXaHWeTo
Ha CP oT mbpBM OTKOC M TOBa OT BTOPU
oTtkoc (r=0,843) mn cpegHo oT 19 oTkoca
(r=0,834). MoTBbpXOaBa ce u3BoAa OT
Apyro Hawe npoyusaHe (Krachunov et
al., 2006), ye gaHHMTEe 3a KayecTBO Ha
oypaxa, nosydyeHu npyv NbpBU nogpact,
He3aBMCMMO OT rofvHaTa Ha uscnensa-
He, MoraT HaexaHo fa ce u3nossear 3a
OLEHKa Ha KayecTBOTO Ha diypaxa npu
CpaBHsiBaHe Ha COpPTOBE /oL epHa.

MpeactaBeHuTe pe3yntatm B Ha-
cToslaTa cTatus, Kakto U Tesu B npeg-
xogHa 3a pobumB cyxa maca (Kertikova,
2014) Hn paBat OCHOBaHWe Aa TBbpAUM, ve
copTtoBeTe nwuepHa lneseH 6, Japa u
Mpucta 3 ca ¢ fo6bp 6anaHc Mexay [obus
U CbAbpPXaHWE Ha CypOB MPOTENH B CYXOTO
BELLEeCTBO U CbOTBETHO C NO BMCOK [06UB
npoTeuH oT eauHuua nnow,. Cuntame, ye B
CeneKkuMoHHN nporpaMn C Len cbhb3faBaHe
Ha HOB COPT C MO-BUCOKO CbAbpXaHue Ha
CYypOB NnpoTeunH, copT MHoronmnctHa 1 moxe
Ja ce u3non3Ba KakTto, KaTo WK3XoAeH
mMaTtepuas, Taka 1 kato cTaHaapT.

N3BOAN

Mpy ycnosuaTa Ha onuTa, CpegHo
oT 19 oTKOoCa C Hai-BUCOKO CbAbpXaHue
Ha CypoB NpoTeunH e copT MHoronncTHa 1
(21,91%), a c Hali-Hucko copT lMpucta 2

There is, however, a strong
positive relationship between the CP
content of first and second cuts
(r = 0,843) and an average of 19 cuts
(r = 0,834). This is confirmed the
conclusion by another our study
(Krachunov et al., 2006), that the data on
forage quality obtained for the first cut,
irrespective of the study year, could be
used for forage quality estimation when
comparing alfalfa cultivars.

The results presented in this article
as well as those in previous for dry matter
yield (Kertikova, 2014) give us reason to
claim, that the alfalfa cultivars Pleven 6,
Dara and Prista 3 have a good balance
between yield and crude protein content
in the dry matter and respectively with a
higher yield of protein per unit area. We
deemed that in breeding programs with
aim to create a new cultivar with a higher
crude protein content, cv. Mnogolistna 1
can be used both as a starting material
and as a standard.

CONCLUSIONS

Under the test conditions, an
average of 19 cuts with the highest crude
protein content is cv. Mnogolistna 1
(21,91%), and the lowest cv. Prista 2
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(19,99%). Mo roguHn cToiiHOCTUTE Ha Ccb- | (19,99%). By year the protein content in
ObPXaHMETO Ha MpoTeuH B siMctaTta Bapu- | the leaves varies widely (24,86%-32,41%)
paT B MO-LUMPOKM rpaHnLm (24,86%-32,41%), | than in the stems (12,64%-16,62%). Over
OTKO/IKOTO Tem B cTbbnata | the vyears, different cultivars (Dama,
(12,64%-16,62%). lNpes rognHuTe, pasnny- | Mnogolistna 1, Pleven 6, Prista 3 and
Hu copTose (fama, MHoronmctHa 1, MNneseH | opnova 10) occupy the first position of
6, Mpucta 3 n ObroBa 10) 3aemar MbPBA | hrotein content in the stems, whereas in

nosnums no CbAbPXaHNE Ha MPOTEWH B | tha |egves cv. Mnogolistha 1 has the
cTL6NaTa, AOKATO B AMCTATa COPT MHOMO- | inhoct content

NnucTHa 1 e ¢ Hali-BMCOKO CbAbpXXaHue.

[obnBbT cyxa Maca e B OoTpuua- The dry matter yield is in negative
Te/siHa Kopenaumnsa CbC CbAbPXKaHUETOo Ha | correlation with the crude protein content.
cypoB npoTeuH. CopToBeTe fouepHa | The alfalfa cultivars Pleven 6, Dara and
MneseH 6, Japa u MNpucta 3 ca ¢ fobbp | Prista 3 have a good balance between
6anaHc mexay A06uB U CbAbpXaHue Ha | yield and crude protein content in the dry
CYpPOB MPOTENH B CyXOTO BELLECTBO. matter.
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PE3IOME

3a ycTaHOBSiBAHE B/IUSAHMETO Ha
cuctemMaTta Ha oTriexjaHe Ha MHOoro-
roguwiHm 6060BK KyNTYpU BbPXY XMMMWY-
HUS UM CbCTaB M KOpenaTtuBHW 3aBUCK-
MOCTU C MOBPEAN OT KOPEHOBUTE HENpuUs-
Tenn BugoBe OT poa Sitona u
Otiorrhynchus ligustici L. e nssegeH nosn-
CKM onuT B VIHCTUTYT MO dhypaxHuTe Kysi-
Typwu, MNneBeH, Bbarapua npes nepuoga
2015-2017. lpoyyBaHeTOo € W3BBLPLUEHO
BbpPXy NOceBM OT ecnapseTa, 3Be3faH 1
nouepHa (oTrnexaaHn caMmoCcTOSATETHO) U
B CMeCKM C exoBa [faBuua, CATM Nnof
MOKPOB Ha MpofneTeH dypaxeH rpax.
YcTaHOBEHO e, u4e OTIIexjaHeTo Ha
ypaxHuTe KynTypu B CMeEC C exoBa
rnaBvua okasBa MOJIOKWUTENHO B/VSHME
BbPXY XUMUYHUSI CbCTaB Ha Haja3emHaTta
U KOpeHoBa 6umomaca, noBuIaBaiikM B
pas/niMyHa CTeMeH CbAbpXaHMeTo Ha
CYpOBW BflakHUHW, Kanuuii n dhocdop.
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SUMMARY

To determine the effect of the
system of cultivation of perennial legume
crops on their chemical composition and
correlative relationships with damage from
root pests of the Sitona genus and
Otiorrhynchus ligustici L., a filed trial was
performed in the Institute of Forage
Crops, Pleven, Bulgaria in the period
2015-2017. The study was done on the
sainfoin, birdsfoot trefoil and alfalfa stands
(grown alone) and in mixtures with
cocksfoot sowed under cover of spring
forage pea. It was found that the growing
of forage crops in mixtures with cocksfoot
has a positive effect on the chemical
composition of aboveground and root
biomass, increasing to varying degrees

the crude protein, calcium and
phosphorus content. Correlative
relationships  between the chemical

composition of the aboveground and root



YcTaHOBEHM ca KopenaTusHW 3aBUCUMOC-
TN MeXAy XVMWYHUS CbCTaB Ha Hafj3eM-
Hata M KopeHoBa Ouomaca C OCHOBHWU
nokasarenu, xapakrepusmpaiy nospega-
Ta OT rpyAKoBM XO60THWLM OT pog Sitona
n Otiorrhynchus ligustici L.

Kntoyosu aymu: ecnapsera,
3Be3faH,  JilouepHa, cucTemm Ha
oTrnexaaHe, XMMU4eH CbCTas

YBO/,

IouepHaTa KaTo ypaxHa Kyntypa
urpae BaXHa poss B XpPaHEHeTo Ha npe-
XVBHWUTE XMBOTHW, KaTO OcCurypsisa npo-
TEUHW, EHEepPrusl, MUHEPAIN N BUTAMUHMU.
TA npousBexga MOBeYe MPOTEMHU Ha
XeKTap OT BCSika Apyra KynTypa u € BaXeH
U3TOYHUK Ha BuUTamMuH A (Sottie, 2014).
A30THOTO CbAbpXaHue B pacTeHusATa Ba-
pvpa B 3aBUCUMOCT OT COPTOBETE, KakTo
N OT TEXHOJOTUATA Ha OTIIeXAaHe U npu-
6upaHe Ha pekonTtaTa. KopeHoBarta LIWii-
Ka Ha /filouepHaTa e OCHoBHaTa 061acT Ha
a30THO OTNaraHe B pacTeHMETO, a a3oTbT
B KOPEHUTE 3HaA4MTENHO JonpuHacsa 3a
pacTtexa Ha pacTeHusaTa crieg npubvpaHe
Ha pekonTaTta.

Bo6oBuTE pacTeHusi, BKIOUYNTESTHO
W JilouepHaTa, OTI/1eX4aHn C TPEBHU
BMAOBE Mpeg/iarat peguua npegumcraa
npes camoCTOATE/THOTO UM OTI/ieXaaHe.
Baylor (1974) ot6enssBa, ye BK/IOUBaHE-
TO Ha 6060BMTE pacTeHus 0BMKHOBEHO
BOAM [0 noBuWaBaHe Ha pob6usa, no-
BMCOKO KayecTBO U NogobpeHo CEe30HHO
pasnpegeneHue Ha hypaxa. dypaxHute
CMECKM pegyumpar MHBasusaTa Ha nnese-
1, HamansieaTt eposuaTa U BOASAT [o no-
rofisiMa AbArOoTPaHOCT B CpPaBHEHWE C
MOHOKY/TTYpHUTE ~ 6060BM  pacTeHust
(Droslom and Smith, 1976). Popp et al.
(2000) nocouBa, 4e noUepHaTa MOXe Aa
Cce M3non3Ba 3a MakCUmasiHO NPOU3BOJ-
CTBOTO Ha rOBeXA0 Meco Npuv MOHOKY/I-
TYPHO NacuLHO OTrnexgaHe Ha Kyntypa-
Ta WK KaTo AOMUHMpALL BUA, BbB pypax-
Ha cmecka.

MpunaraHeTto Ha MNOAVKYITYPHU
MOLENN Ha OTINeX[aHe € Cblo BaxHa
KynTypHa MpakTyka OTHOCHO KOHTpO/a Ha
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biomass with the main indicators
characterizing the damage caused by
weevils of Sitona genus and
Otiorrhynchus ligustici L. were identified.

Key words: sainfoin, birdsfoot
trefoil, alfalfa, system of cultivation,
chemical composition

INTRODUCTION

Alfalfa as forages plays an

important role in the diets of ruminants by
providing protein, energy, minerals and
vitamins. It produces more protein per
hectare than any other crop for livestock
and is an important source of vitamin A
(Sottie, 2014). The nitrogen content of
plants varies among varieties, and with
cultivation and harvest management
practices. The crowns of alfalfa are the
main areas of nitrogen deposition in the
plant and the nitrogen in the roots
contribute significantly to plant regrowth
after harvest.

Legumes, including alfalfa, grown
with grasses offer several advantages
over grasses grown alone. Baylor (1974)
noted that including legumes usually
results in increased vyield, higher quality,
and improved seasonal distribution of
forage.

Legume-grass mixtures have reduced
weed encroachment and erosion and
have led to greater stand longevity than
legume or grass monocultures (Droslom
and Smith, 1976).

Popp et al. (2000) indicated that alfalfa
can be used to maximize beef production
on pastures as a monoculture or as a
dominant species in a forage mixture.

The applying of polyculture farming
models is also an important cultural
practice on pest control. These models



BpeaguTenute. Tesn MOLENN Ce OCHOBa-
BaT Ha MnpuHUMNa Ha pegyuupaHe Ha
NAbTHOCTTA Ha HenpuATenuTe upes yBe-
NMyaBaHe Ha pasHoobpasneTo Ha BUAO-
BeTe (Risch, 2005; Moonen and Barberi,
2008). HamaneHaTa 4MC/EHOCT Ha Bpef-
HUTE HaCeKOMHM BWAOBE € CBbpP3aHo C
HamasiiBaHe Ha HaHeceHuTe OoT TSX
noeBpean, KOETo Kopenupa C Mo-BMCOKO
KayecTBO Ha (hypaxa u noBuaBaHe Ha
Herosata xpaHuTesnHa cTtoiiHocT (Nikolova
et al., 2016; Nikolova et al., 2017).

KauecTBoTO Ha chypaxa € CBbp-
3aHO CbC CbAbPXKAHUETO Ha XPaHWUTESHN
BELLEeCcTBa, eHeprusi, NpPoTenHn, cMmunae-
MOCT, B/IaKHVWHWU, MUHEpPanu, BUTaAMUHN, 1
MOHSAKOTa C >KUMBOTUHCKATa NPOAYKUUS
(Newman et al., 2009). EgHu oT chakTopu-
Te, BNUsiely BbPXy Ka4yecTBOTO Ha dhypa-
Xa ca cucTematra Ha OTrexjaHe Ha
dypaxHute kyntypu (Sanderson, 2010;
Woodward et al., 2013), KakTo 1 Hasmumne-
TO Ha NoBpeau OT HACEKOMHU BPeANTESN
(Tooker and Frank, 2012).

Llenta Ha npoy4yBaHeTo e pga ce
CpaBHM XUMUYHUS CbCTaB MEXAY MHOro-
roguiHn  6060BU  hypaxkHW  KynTypw,
OTr1IeXAaHn CamoCTOATENIHO U B CMecKa ¢
€)0Ba rnaBuLa, Kakto u onpegesnsHe Ha
KopenaTtvBHW 3aBUCUMOCTM C MOBpPeAun oT
KOpPEHOBU HENpPUATENN.

MATEPVAT U METOOU

Mpe3 nepuopa 2015-2017 roavHa B
VHCTUTYT no dpypaxHute Kyntypu, MNneseH,
Bbnrapus e n3seaeH NosiCkM ekcnepuMeHT
C ecnapseTa, 3Be3[aH 1 NoLepHa, 3acATu B
camocTostenieH (100%) M B CMeceH C
exoBa rnasuua (50:50%) nocesu (Tabnuua
1). MNpunoxeH e paHAOMU3UPaH MeTon C
rofleMMHa Ha onuTHaTa napuena 10 m?
(7.15 x 1.40 m) n 4-kpaTHa NOBTOPHOCT Ha
BapuaHTute. NepneHamKynspHoO Ha OCHOB-
HWUTEe KyNTypu U CMEeCKM Npe3 nbpsBaTa roam-
Ha e 3acAT MnposieTeH pypaxeH rpax Karto
NMOKpoBHa Kyntypa cbc 75% ceutbeHa
HOpMa OT Ta3un 3a CaMOCTOATE/IHWA MOCEB.

Bbe dhasa ubpTex — Hayaslo Ha
606006pa3yBaHe Ha 6060BaTa KynTypa BbB
BTOPY OTKOC Ca B3eMaHW MOo4YBEHU MOHOJIN-
™ ¢ pasmepu 20x200x40 cm 3a ugnopac-
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are based on the principle of reducing the
density of the pests by increasing the
species diversity (Risch, 2005; Moonen
and Barberi, 2008).

The reduced number of harmful insect
species is associated with a reduction in
their damage, which correlates with higher
feed quality and increases its nutritional
value (Nikolova et al., 2016; Nikolova et
al., 2017).

Feed quality is related to the
content of nutrients, energy, proteins,
digestibility, fiber, minerals, vitamins, and
sometimes animal products (Newman et
al., 2009). One of the factors influencing
the quality of the feed is the system of
cultivation of forage crops (Sanderson,
2010; Woodward et al., 2013) and the
presence of insect pest damage (Tooker
and Frank, 2012).

The purpose of the study is to
compare the chemical composition
between perennial legume crops grown
alone and in mixtures with cocksfoot as
well as to determine correlative
relationships with damage from root
pests.

MATERIAL AND METHODS

The trial was performed in the
experimental field of the Institute of
Forage Crops, Pleven, Bulgaria. Sainfoin,
birdsfoot trefoil and alfalfa were sown
alone (100%) and in mixtures with
cocksfoot (50:50%) (Table 1). A
randomized method is applied with a plot
size of 10 m2 (7.15 x 1.40 m) and a 4-fold
repeat of the variants. Perpendicular to
the main crops and mixtures in the first
year (2014) spring forage pea was sown
as a cover crop with 75% of sowing rate.

In the stage of flowering-beginning
of the pod formation of legume crops soil
monoliths (20 x 200 x 40 cm) from the
second cut were taken for a whole-plant



TEHUINHO (C KOPEH M HaA3eMHa Maca) npu-
6upaHe Ha pacTeHusiTa. PacTeHusaTa, cnepg
U3MMBaHe Ha KOpeHWTe WM C BOAa, ca
pasfensHu BHUMATESHO C Len 3ana3BaHe
Ha LenocTTa UM 1 rpyakosara romaca.

OTuyeTeHM ca nokasarenute: rpyako-
ob6pasyBaHe (6poii rpyakn/KOpeH), oTumTaHe
Ha 6pos Ha 34paBu 1 NOBPeLeHN rpyaku no
KopeHa/pacTeHune, Ab/XKMHA Ha Crnvpasio-
BMAHW XopgoBe (Cm), BMCOYMHA Ha pacTe-
HusaTa (cm).

C uen onpegensHe  XUMUYHUSA
CbCTaB Ha Haf3emHarta M KopeHoBa Maca
npes 2016 wn 2017 roguHa, B3eTUTe
pactutenHu npobu ca dwmkeupanm 15
MUHYTM npu 100°C M gouscylueHn Ao
NOCTOSIHHO Tersio B TepmocTat npu 60°C.
XUMUYHUAT CbCTaB € onpegesneH 4pes
cTaHAapTHW MeToau no BeeHpe cuctemara
(AOAC, 2001) n BKkIOYBa CypoB MpOTEVH
(CM) no Kjeldahl (cypoBuAT npoTeuH e
n3umcneH no dypmynata CI = o6w, N x
6.25), cyposu BnakHuHu (CB), docdop —
KOJIOPUMETPUYHO, MO XUAPOXUHOHOB MeTof,
Ka/luMini — KOMMIeKCoMeTpuyHo (Sandev,
1979).

Cratuctnyeckara obpabotka Ha
JaHHWTe e HanpaBeHa 4pe3 Anova 3a
efHOhaKTOpeH OnuT, Karo cpegHUTe ca
cpaBHeHn upe3 Tukey TecTt npu 5%
AokazaHocT (p 0,05). WN3nonssaH e u
MHOro(pakTopeH perpecuoHeH aHann3 Ha
Statgraphics Plus (1995) 3a Windows Ver.
2.1.

<

(with  root and aboveground mass)
harvesting of the plants. After washing
with water the plants were carefully
separated to preserve their integrity and
nodule biomass.

The next indicators were recorded:
nodulation (number of nodules per root),
number of healthy and damaged nodules
on root per plant, length of spiral furrows
(cm), plant height (cm).

In order to determine the chemical
composition of the aboveground and root
mass in 2016 and 2017, the plant
samples taken are fixed for 15 minutes at
100°C and dried to a constant weight in a
60°C in thermostat. The chemical
composition is determined by standard
methods of the Weende system (AOAC,
2001) and includes crude protein (CP) by
Kjeldahl method (crude protein is calculated
on the formulae CP = total N x 6.25), crude
fibers (CF), phosphorus — colorimetrically by
hydroquinone, calcium — complexometrically
(Sandev, 1989).

The mathematical processing of the
data was done using an Anova for a one
factor case, the mean being compared by
a Tukey test in 5% provenance (P < 0.05).
A multi-factor regression analysis of
Statgraphics Plus (1995) for Windows
Ver. 2.1. was also used.

Tabnumua 1. NMNocTaHOBKa Ha eKcrnepMMeHTa

Table 1. Variants of the experiment

BapuanT/Variant CboTHOLLEHne CeutbeHa HopMa, kg/da
Ratio, % Sowing rate, kg/da
Ecnap3seta (Onobrychis Adans.) (MecTHa nonynauus) 100% 12.0
Sainfoin (Onobrychis Adans.) (local population) '
3Be3paH (Lotus corniculatus L) copT Jleo 100% 15
Birdsfoot trefoil (Lotus corniculatus L.) cv. Leo '
NMouepHa (Medicago sativa L.) copT NneseH 6 100% o5
Alfalfa (Medicago sativa L.) cv. Pleven 6 '
Ecnap3seta + ExoBa rnasuua/Sainfoin + cocksfoot 50:50% 6.0 + 1.750
3Be3faH + Exosa rnasuua/Birdsfoot trefoil + cocksfoot 50:50% 0.750 + 1.750
JiouepHa + Exxosa rnasuua/Alfalfa + cocksfoot 50:50% 1.750 + 1.750

PE3SYNTATU N OBCbXOAHE
Pe3syntatute OT XMMWUYHUS aHaNnN3

Ha KopeHoBata Maca Mnpu MHOrorouii-
HUTe 6060BU oypakHM KynTypu (ecnap-
3eTa, 3Be34aH W JouepHa), OTriexaaHu

RESULTS AND DISCUSSION
The results of the chemical analysis
of the root mass of the perennial legume
forage crops (sainfoin, birdsfoot trefoil and
alfalfa), grown alone and in a mixtures
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caMOCTOSITE/THO M B CMecKa € exoBa rna- | with cocksfoot showed that the dry matter
BMLA MOKas3BaT, Yye CbAbpXaHWeTo Ha cyxo | content of the crops from the stands
BELEeCTBO MexXAy pacTeHusTa oT npoy4sa- | studied during the years and average for
HVWTE MOCEeBWN Mpe3 roanHuTe 1 CpefiHo 3a | the period did not differ statistically and
nepuoja He ce pas/nyasa CTaTUCTUHECKN U | yaries within narrow limits (92.3-93.9%)
Bapupa B TecHu rpaHnun (92.3-93.9%) | (Taple 2). The crude protein (CP) ratio is
(Tabnuua 2). PasnnuHa e TeHABHUNATA MO | gitferent, with a maximum value for the
OTHOWEeHne KO/IM4eCTBOTO Ha CyQOB nporve- alone grown |egume crops being found in
uH (CI), kaTo MakcMMasiHa CTOMHOCT npu alfalfa at 102.8 g kg-l on average for
camocTosTe/IHMTe 6060BM Nocesm ce ycra- 2016-2017 with significantt differences to

HoBSiIBA Npu nioLepHa oT 102.8 g kg™ cpeg- .
the other two cultures. The CP content in
2016-2017 - . L
Ho sa FOANRA © Aokasani pass birdsfoot trefoil and sainfoin is by 9.0 and

K1 cnpsiMo ApyruTte age kynTypu. Cbhabpxa-
HMeTo Ha CIl npu 3Be3faH 1 ecnapseTta e 19.3% lower.

CbOTBETHO € 9.0 1 19.3% no-Hucko.

Tabnuua 2. XMMMYEH CbCTaB Ha KOpeHOBa Maca Ha (pypaxHu 6060BU KyNnTypu B
CaMOCTOSITE/IEH U CMECEH C e)X0Ba 1laBuLa nocesu

Table 2. Chemical composition of root mass of forage legumes in pure and
mixed stands with cocksfoot

EF/C Er/C Er/C

nnfoAmagys  BED gyer 3EL A DT (EwED (@4EN) (HEM ETIC LSDoes
/(S+C) 1 (BT+C) | (A+C)
2016 92.3a 91.3a 91.6a 923a 914a 923a 92.3a 919a 91.1a 92.8a 1.874
S o7 %la 938a 929a 926a 944a 947a 955a 945a 950a O4la  4.992
« 932a 926a 923a 925a 929a 935a 939a 932a 930a 935a 2757
2016 86.4 e 98.0 f 109.1i 104.0g 107.3h 113.9]j 47.7b 52.0c 77.0d 37.8a 1.194
cn

cp 2017 796de 80.8e 78.1d 95.3f 98.3g 999¢ 43.3b 440b 629c 36.0a 1.897
83.0e 89.4f 93.6g 99.6h 102.8i 106.9j 455b 48.0c 70.0d 36.9a 1.373
2016 332.0i 361.4j 286.3g 297.7h 240.3e 269.8f 203.8d 156.7b 187.4c 147.2a 8.495

S\B/ 2017 235.3d 33359 255.2e 307.1f 262.6e 241.6d 128.0a 158.1c 1259a 141.8b 8.662
X 283.6f 347.4h 270.7e 3024g 251.4d 2557d 1659c 157.4b 156.7b 1445a 5.573

2016 1.131f 1.247g 1.03l1e 1.268h 0.776a 0.942d 0.919c 0.913c 0.908c 0.804 b 0.017

Ca 2017 1.351de 1.486f 1.252c¢ 1.320d 1.252c 1.388e 1.018b 1.205c 1586g 0.778a 0.047
X 1.392g 14681 1.136e 1.176h 1.279c 1.480f 0.826b 0.958d 1.106g 0.791a 0.022

2016 0.218 ab 0.251abc 0.234abc 0.324bcd 0.175 a 0.320bcd 0.276abc 0.382d 0.328 cd 0.312bcd  0.102

P 2017 0.149a 0.175a 0.107a 0.188a 0.206a 0.221a 0.147a 0.152a 0.180a 0.275a 0.201

X 0.169ab 0.204ab 0.163a 0.204 ab 0.192ab 0.224 ab 0.258 ab 0.205ab 0.236 ab 0.294 b 0.119

Nerenpa: M-Mokasaten;, CB-Cyxo BeuwecTtso, %; CIT —CypoB npoTeunH, g kg'lg; CB — CypoBu BNakHWHKU, g kg'l; Ca -
Kanuuid, g kg'l; P — ®ocdop, g kg'l; X — cpepgHo; E-ecnapseta; E+El- ecnap3eTta OT cmeckata Ha ecnapseTatexosa
rnasuua; 3-3se3faH; 3+ElM-3se3gaH oT cMeckaTa Ha 3Be3flaH+ exosa rnasuua;/l-nouepHa; J1+Er-nouepHa ot cmeckara Ha
nouepHa+ exoBa rnasuua; EI (E+El)- exoBa rnaeuua OT cMecka Ha ecnap3eTa+exoBa rnasuua; EIM (3+ElN)- exoBa
rnaemua OT CMecka Ha 3Be3faH+exosa rnasuua; Er (J1+ElN)- exoBa rnasuua 0T CMecka Ha flloLepHa+exosa rnasmua
Legend: I-Indicator; DM-Dry Matter, %; CP- Crude protein,; CF- Crude fiber, g kg'l;Ca—caIcium, g kg'l; P- Phosphorus, g kg'l;
x-average; S-sainfoin; S+C- sainfoin by the mixture of the sainfoin + cocksfoot; BT- birdsfoot trefoil; BT+C- birdsfoot trefoil
by the mixture of the birdsfoot trefoil+ cocksfoot; A-alfalfa; A+C-alfalfa by the mixture of the alfalfa+cocksfoot; C (S+C)-
cocksfoot by the mixture of the sainfoin+cocksfoot; C (BT+C)- cocksfoot by the mixture of the birdsfoot trefoil +cocksfoot; A
(A+C)-alfalfa by the mixture of the alfalfa+cocksfoot

CypoBUSIT NPOTEVH B KOPEHUTE UMA Crude protein in the roots plays a
OCHOBHa posiA 3a thopmupare Ha nogpac- | major role in the formation of the
TuTe (Avice et al.,, 1997) u e nokasaten 3a | regrowths (Avice et al., 1997) and is an
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noTeHUmanHaTa npoTenHoOBa XpaHUTENHOCT
Ha doypaxuTe. HeroBoto cbAbpXaHue ce
NPOMeHs B 3aBUCUMOCT OT Moena Ha
oTrnexaaHe Ha ypaxHUTe Kyntypu, kaTo
BK/1H0YBAHETO UM B [BYKOMMOHEHTHN CMecC-
KM C exoBa rnasuua BoaM [0 [AOKa3aHo
HapacTBaHe Ha NPOTEMHOBUTE CTOWHOCTM
oT 4.0% (npw NtoLepHa+exoBsa rnaesuua) 4o
7.7% (nNpyn ecnap3eta+ exoBa [/1aBuLa).
3HauMTeNHO MO-CUHO M3pa3eHo e yBesu-
yeHneTo Ha CI1 B >XUTHMUA KOMMOHEHT B
CMecKa CrnpsiMO CaMOCTOSITE/IHOTO My OT-
rnexpaHe. C fokasaHO Hali-ronsmMo Hapac-
TBaHe Ha CToiHOCTTa OT 89.6% ce OTKpos-
Ba CMeckarta Mexay JlloLepHa u exosa rna-
BMLA, cnefBaHa OT 3Be3faH U exoBsa rna-
Buua (c 30.1% yBesinyeHue) n ecrnapseta u
exoBa rnasuua (¢ 23.3%) CnpsiMo XWUTHUS
noces.

CbAbpXaHWeTo Ha CypoBUW BNaKHUHM
(CB) cpep 6060BuUTE KYNTypM € [0Ka3aHO
Hali-BMCOKO B MOCEBWTE C ecnapseTa
(cpepHo 283.6 g kg™) n e no-Hucko ¢ 4.5 n
11.4% cbOTBETHO Npu 3Be34aH 1 floLepHa.
HapacTBaHeTo Ha CTOiHOCTUTE Ha Mnokasa-
Tens B CMeceHuTe Mnocesu criefBa aHaso-
rMyHa TeHAEHLMS, KaTo Hal-CUIHO uspase-
HO yBe/Nu4yeHvne Ha cbAbpxaHueTo Ha CB
ce ycTaHoBsiBa NpW ecnaps3eTa K exosa
rnaesuua (c 22.5%), cnensaHun OT 3Be34aH U
exoBa rnasuya (¢ 11.7%) wn nwouepHa u
exoBa rnasuua (c 1.7%) cnpamo camocTos-
TenHuss 6060B noceB. /3BecTHO e, ue
CblliecTByBa OTpuLAaTeNIHA KOpesnaLlnoHHa
3aBUCUMMOCT MexXay CbAbpXaHMeTo Ha
CYpOB NPOTENH 1 CypoBY BnakHuHu (Pavlov,
1996), KoeTo ce MOTBbpXAaBa W OT
npoeefeHoTo npoyysaHe (r = -0.531). Mpwu
XWUTHMUA KOMMOHEHT, OTrexiaH B CMecka
CNPSAAMO  CaMOCTOATE/IHUA XKUTEH TOCeB
cbaobpxaHveto Ha CB HapactBa B no-
cnhaba cteneH ot 8.4 (siouepHa 1 exosa
rnasmya) o 14.8% (ecnap3eta u exoBa
rnasmua).

B pacTuTenHus opraHu3bM Kaaumsat
urpae BaXHa posa 3a pacTexa Ha Kope-
HoBaTta cucTema, nopagu Koeto Heob6xoam-
MOCTTa OT Hero ce nposiBsBa ole C
nokb/iBaHe Ha cemeHaTa. B pgonbiiHeHue,
€/1eMEHTBT Y/IECHABA YCBOABAHETO Ha a3oT
N € OT U3K/UYUTENHO BaXHO 3HauYeHue 3a
npoueca Ha (poToCcMHTE3a, KakTo 1 yyacTsa
B ApPYrM BaXHW 3a pacTeHneTo ¢u3nono-

indicator of the potential protein nutrition
of the forages. Its content varies
depending on the model of the cultivation
of forage crops and its inclusion in two
components mixtures with cocksfoot
results in a significant increase in protein
values of 4.0% (alfalfa + cocksfoot) to
7.7% (sainfoin + cocksfoot). Significantly
more pronounced is the increase of the
CP in the grass component in mixtures
compared to its alone growing. With the
greatest increase in the value of 89.6%
the mixture between alfalfa and cocksfoot
was distinguished, followed by birdsfoot
trefoil and cocksfoot mixture (with a
30.1% increase) and sainfoin and
cocksfoot mixture (23.3%) compared to
the grass stand.

The crude fiber content of the
legume crops was found to be significant
the highest in the sainfoin stands (283.6 g
kg'l on average) and was by 4.5 and
11.4%, respectively lower in birdsfoot
trefoil and alfalfa. The increase in the
values of the indicator in the mixtures
follows a similar tendency, with the
strongest increase in CF content being
found in mixtures of sainfoin and
cocksfoot (by 22.5%), followed by
birdsfoot trefoil and cocksfoot mixtures
(by 11.7%) and alfalfa and cocksfoot
mixtures (by 1.7%) versus alone grown
legume stands. It is known that there is a
negative correlative relationship between
the crude protein and crude fiber content
(Pavlov, 1996), which is confirmed by the
our study (r = -0.531). In the grass
component grown in a mixture as
compared to alone grown grass the CF
content grew to a lesser extent from 8.4
(alfalfa and cocksfoot) to 14.8% (sainfoin
and cocksfoot).

Calcium plays an important role in
the growth of the root system in the plant
organism, therefore the need for it is
manifested by the germination of seeds.
In addition, the element facilitates the
absorption of nitrogen and is critical to the
photosynthesis process, as well as takes
a part in other physiological processes
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rMyHu npouecn. PocopbT e eanH oT
OCHOBHUTE efleMeHTH, KOUTO ca B Hepoc-
TbMHa popma 3a KynTypHUTE pacTeHus
(Acharya et al., 2012) 1 yecTo orpaHnyaBsat
pactexa ¥ pasBUTUETO Ha pacTeHuaTa
(Russell, 2002). B HacToAWOTO NpoyyBaHe
CbAbPXKaHMETO  Ha  MakpoesieMeHTuTe
Kanumii n dpocdop B 6060BMA KOMMOHEHT
CblLIO HapacTBa B CMECKUTE CMpAMO Camo-
CTOSAITENIHWTE MOCEBU, HO B pasnnuyHa cre-
neH. CbAbpXaHeTo Ha Kanuuii aokasaHo
HapactBa cpegHo ¢ 3.5, 54 u 15.7%
CbOTBETHO MNPV CMECKMTEe Ha 3Be3faH,
ecnapseta 1 fnouepHa. NpoTMBONOIOXKHA €
nocfiefoBaTeNIHOCTTa MNpu CbAbPXKaHUETO
Ha doocdop, KoeTo ce yBenuyasa c 16.4,
21.1 n 25.5% CHLOTBETHO MPU CMECKUTE Ha
nouepHa, ecnapseTa 1 3Be3aH.

M0 OTHOWEHMEe Ha XWUTHUA KOM-
MOHEHT CbAbPXAHMETO Ha  Ka/iuwii
HapacTBa B rpaHuuara 4.5-39.8%, a Ha
hochop Hamansea ot 12.4 o 30.3% B
CMECKMTE CrpAMO CaMOCTOATE/IHUA KU-
TEeH noces.

B npeaxogHo  wu3cnegsaHe e
YCTaHOBEHO, Ye cuctemara Ha oTrniexgaHe
Ha 6060BUTE KyNnTypM oOKasBa BAUSHUE
BbpXy npefnoynMTaHmATa Ha Mo4YBEHUTE
HenpusaTenu - BMAOBETe Ha pof Sitona u
Otiorrhynchus ligustici L., kaTo B cmeceHute
nocesu noBpeauTe ca peayLmpaHu crnpsamo
camocTtosaTenHute (Nikolova et al., 2018).
OT pgpyra cTpaHa, HAKOM aBTopu CbO6-
laear, ye npv MUHMMasIHX NOBPEAU WU
/inca Ha TakuBa Mo KOpeHUTe Ha fiouepHa
OT MOYBEHM HenpuaTenu (NIOLEPHOB ceu-
KO), CbAbPXaHNETO Ha CYpOB MPOTEUH, CY-
POBM BNAKHWHK, Kasiumii U 06LWm dheHonm ce
yBe/iMyaBa, a CbAbpXaHneto Ha docdop,
MarHesuii 1 3axapu cnabo ce MnoHWXaBa
nnn He ce noenusea (Petkova et al., 2005;
Zhekova, 2018). BeposaTHO efHa OT nNpuyu-
HWUTe 3a NoJO6PEHUA XUMWYEH CbCTaB Ha
KOpeHWUTe Ha pacTeHusiTa B CMeceHuTe no-
CEeBU e VIMeHHO no-crabarta cTeneH Ha no-
BpeAa OT NOYBEHUTE KOPEHOBMW HEMPUATENN.

HagsemMHaTa Maca Ha qypaxHute
6060BM KyNTYypu € C BUCOKO CbAbpXaHue
Ha cypoB npoTeuH, Bapupalio ot 104.1 fo
114.6 g kg™, KaTo Cc goka3aHO Haii-BMCOKa
CTO/HOCT ce  OTKposBa  flouepHaTta
(Tabnuua 3). lMoceBuTe c ecnapseta U

important to the plant. Phosphorus is one
of the main elements that are
inaccessible to crop plants (Acharya et
al., 2012) and often restrict the growth
and development of plants (Russell,
2002). In the present study, the content of
calcium and phosphorus macro elements
in the legume component also increases
in mixtures relative to pure crops, but to
varying degrees. Calcium content was
found to increase significant on average
by 3.5, 5.4 and 15.7%, respectively in
mixtures of birdsfoot trefoil, sainfoin and
alfalfa. Contrary to the phosphorus
content, this increases with 16.4, 21.1
and 25.5%, respectively in mixtures of
alfalfa, sainfoin and birdsfoot trefoil.

With respect to the grass
component, the calcium  content
increases in the range of 4.5-39.8% and
the phosphorus decreases from 12.4 to
30.3% in the mixtures compared to the
pure grass stand.

In a previous study it was found
that the system of cultivation of legume
crops influenced the preferences of the
soil pests - the species of Sitona genus
and Otiorrhynchus ligustici L. and in the
mixtures the damage was reduced as
compared to pure ones (Nikolova et al.,
2018). On the other hand, some authors
report that in the case of minimal or lack
of damage on the roots of alfalfa from soil
insects (lucerne longicorn), the content of
crude protein, crude fiber, calcium and
common phenols increases and the
content of phosphorus, magnesium and
sugars slightly decreases or does not
respond (Petkova et al., 2005; Zhekova,
2018). Probably one of the reasons for
the improved chemical composition of
plant roots in mixtures is the lesser
degree of damage from soil root pests.

The aboveground mass of forage
legumes has high crude protein content
ranging from 104.1 to 114.6 g g kg'l and
the alfalfa was distinguished with
significant the highest value (Table 3).
Sainfoin and birdsfoot trefoil stands
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3Be3faH mmart cbC 7.6 1 9.1% no-HUCKO
CbAbpxaHue. lpunaraHeTo Ha [ABYKOM-
MOHEHTHMA MOJes1 Ha OTrnexaaHe okas-
Ba fokaszaH nosoxuteneH edekt BbpXY
XVMWUYHUA CbCTaB Ha OTAE/IHUTE KOMIMO-
HEeHTW, NoBuLWaBaliku Konmyectsoto CIl ¢
2.7, 7.6 1 9.2% CbOTBETHO Npu 3Be34aH,
ecnapseTa W JOUEpHa B CMeceHus
noces. [lo OTHOWeEHME Ha exosara
rnaeuua CTOWHOCTUTE Ha MokasaTtens
HapacTBar ¢ 6.3 n 25.4% B cMecKkuTe CbC
3Be3JaH W JllouepHa, HO Hamanssa npu
BapumaHta Ha ecnapseta ” exosa
rnasuua (c 6.1%).

showed lower crude protein content by
7.6 and 9.1%, respectively. The applying
of the two component model of cultivation
has a significant positive effect on the
chemical composition of the individual
components, increasing the CP content
by 2.7, 7.6 and 9.2%, respectively, in the
case of birdsfoot trefoil, sainfoin and
alfalfa in mixtures. Regarding the
cocksfoot the values of this indicator
increased by 6.3 and 25.4% in mixtures
with birdsfoot trefoil and alfalfa but
decreased in the case of the sainfoin and
cocksfoot mixtures (by 6.1%).

Tabnmuya 3. XMMUYEH CbCTaB Ha Hag3emMHa Omomaca Ha doypaxHu 6060BU
KyNTYpWU B CAMOCTOATENIEH U CMECEH C eXO0Ba 1asuLa nocesu

Table 3. Chemical composition of aboveground mass of forage legumes in pure
and mixed stands with cocksfoot

Er/C_ EF/C EF/C
nii r?fé";a E/S ES((ES:EC'_)) 3/BT B3T((35+TE+rc)) niA ”A((jll’jr'g) (E+EM) (3+EM) (M+EM) EM/C  LSDooss
/(S+C) 1 (BT+C) | (A+C)
2016 937a 941a 940a 939a 94la 940a 944a 942a 933a gu5, 3128
cB
N 2017 935a 954a 945a 933a 949a 932a 945a 949a 940a g5o, 2824
x  936a 947a 942a 936a 945a 936a 944a 945a 936a gq0, 2154
2016 1103d 12029 1154e 117.5f 1180f 1340h 80.4a 90.3b 107.4c g1o, 1453
S0 2017 1015d 1077e 929c 963c 1llle 11621 700a 800b 936c 790 4877
x  1059f 1140g 1041e 1069f 1146h 1251i 752a 852c 1005d gyip  2.648
2016 2912b 3015¢ 3550d 370.8e 3493d 372.3e 259.7a 2589a 2859b o745 5889
CB 2017 2619b 2783c 33364 3563 3338d 3404d 2201a 2358a 2530b Lo, 9.090
x  2765c 2809d 3443e 363.6h 341.5e 3563f 2444a 24732 269.4b ,g97p 6.163
2016 1449¢ 1439e 1020c 1.026c 1307d 1571 0.640a 0.710b 0.629a gpg, 0026
Ca 2017 1311d 135le 1025c 1039c 1418f 14441 0613a 0.683b 0695b (.00 0035
x  1380ef 1395f 1022d 1033d 1362e 15089 0.626a 0696c 0.662b ggrga 0.022
2016 0183a 0233d 0218b 0220bc 0.178a 0226cd 0.368h 0258 0.291f (o0 0009
P 2017 0170a 0219cd 0210c 0227d 0191b 0210c 0.337h 0240e 02551 (00 0.012
0179a 0226c 0214b 0223bc 0.184a 0218bc 0.353g 0.249d 0.273e (oggf 0.010

Nerenpa: M-Mokasaten, CB-Cyxo sewecTtso, %; CIT —CypoB npoTeuH, g kg'lg; CB — CypoBuW BNakHWHKU, g kg'l; Ca -
Kanuuid, g kg'l; P — ®ocdop, g kg'l; X- cpefHo; E-ecnapseta; E+El- ecnap3eta OT cmeckaTa Ha ecnap3eta+exosa
rnasuua; 3-3se3faH; 3+ElM-3se3gaH oT cMeckaTa Ha 3Be3flaH+ exosa rnasuua;/l-nouepHa; J1+Er-nouepHa ot cmeckara Ha
nouepHa+ exosa rnaeuua; EIM (E+ElN)-exoBa rnasuua OT cMecka Ha ecnap3eTatexosa rnasuua; EM (3+El)- exoBa
rnaeumua OT CMecka Ha 3Be3faH+exosa rnasuua; Er (J1+ElN)-exosa rnasuua 0T CMecka Ha NtoLepHatexosa rnasvua
Legend: I-Indicator; DM-Dry Matter, %; CP- Crude protein,; CF- Crude fiber, g kg'l;Ca—caIcium, g kg'l; P- Phosphorus, g kg'l;
x-average; S-sainfoin; S+C- sainfoin by the mixture of the sainfoin + cocksfoot; BT- birdsfoot trefoil; BT+C- birdsfoot trefoil
by the mixture of the birdsfoot trefoil+ cocksfoot; A-alfalfa; A+C-alfalfa by the mixture of the alfalfa+cocksfoot; C (S+C)-
cocksfoot by the mixture of the sainfoin+cocksfoot; C (BT+C)- cocksfoot by the mixture of the birdsfoot trefoil +cocksfoot; A
(A+C)-alfalfa by the mixture of the alfalfa+cocksfoot

Similar results for improved forage
quality in grass-legume mixtures vs. pure
crops reported by Sleugh et al. (2000).

CxofHn pe3ynTaTv 3a MnoBuLlIaBa-
He KayecTBOTO Ha doypaxa B CMECEeHM
6060OBO-KUTHU CNPSIMO  CaMOCTOSITE/THM
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nocesn goknaasaT Sleugh et al. (2000).
Cnopef, aBTOpUTE KOHLEHTpauuaTa Ha
CYpOB NPOTenH npu 6e3ocunecta oBcura
B CMeCeH NOCeB CbC 3Be3/aH, /llLepHa 1
Trifolium ambiguum e no-Bucoka CbOT-
BETHO C 31, 46 1 46% OT Tas3n Ha XUTHNSA
camocCTosITe/IeH NOCEB, KOETO e nokasa-
Ten 3a nogobpeH KayecTBEH CbCTas.

Mpn cpaBHABaHe Ha cpegHUTe
CTOMHOCTM OTHOCHO CbAbPXaHWEeTO Ha
CYpPOBM BMaKHWHU C A0KAa3aHO MO-HUCKO
CbAbpXaHne ce oT/MyaBaT NocesuTe C
ecnapseTa (105.9 g kg™), gokato cTOii-
HOCTUTE Mpu Apyrute ABe KynTypu ca
cxogHu. Habnwogaea ce nosuleHWe oOT
4.3, 4.8 n 5.6% B cbabpkaHueTo Ha CB
CbOTBETHO NpW JlIOLEPHa, ecnapseTta u
3Be3/JaH B CMECKN C XXUTHUSA KOMMOHEHT.
Heobxoanmo e ga ce oTbenexu, 4Ye Cb-
ObpxaHveTo Ha CB npwu exosara rnasu-
ua B cMeceHuTe nocesu Hamansea ot 0.1
(mouepHatexosa rnasuua) o 9.4%
(ecnapseTatexoBa rnasuua), TeHAEHUNA
KOSAAITO He Ce ycTaHoBsIBa Npu KopeHoBaTa
maca.

MUWHepasIHUAT CbCTaB Ha Npoyysa-
HUTE KyNTypu € pas/inyeH, Kato ¢ foka-
3aHO M0-BMCOKO CbAbPXaHWe Ha Kasuuii
ce OT/Myaear ecnap3eta W 3Be3gaH
(cbotBeTHO ¢ 1.380 1 1.362 g kg'l), ac
[OKa3HO no-BMCOKA KOHLEHTpauus Ha
ochop — 3Be3gaH (0.214 ¢ kg'l).
Mopo6psiBaHe Ha MUHEPasIHUS CbCTaB Ha
6060BUTE pacTeHus ce Habnwpasa npu
CMeceHuWTe MOCeBM, KbAETO CbAbpXa-
H/eTO Ha Kanuuii [oKasaHO HapacTea
npu nocesa C flloLepHa 1 exosa rnasuua
¢ 10.7%, a yBeNnMYeHneTo Npu CMeckuTe
Ha ecnap3eTa 1 3Be3[aH e He3HaunTeHO
(cbotBeTHO ¢ 1.1 1 1.0%). Mo oTHOWe-
H/e Ha XXWUTHWA KOMMOHEHT 3HAauYMOo
yBe/IMYeHne ce ycTaHOBABa €4WHCTBEHO
npu cmeckata cbe 3Be3aH (13.4%).

C [okasaHo Mo-BMCOKa KOHLEeHTpa-
umsa Ha docop B 6060BMA KOMMOHEHT B
CpaBHEHWe C MOHOKY/TYPHOTO OTrnexaa-
He e cMmeckaTa Ha ecnap3eTa (c 26.1%),
cneggaHa oT Tasu ¢ nwouepHa (¢ 18.3%).
HapacTtBaHeTo npu BapuaHTa 3Be3faH U
€)X0Ba rnaBuLa e He3HaunTesnHo (c 4.3%).

According to the authors, the
concentration of crude protein in smooth
brome grass in mixtures with birdsfoot
trefoil, alfalfa and Trifolium ambiguum is
found higher by 31, 46 and 46%,
respectively than that of the grass
component which is an indicator of
improved quality composition.

When comparing the average
values of crude fiber content we found
that sainfoin stands are distinguished with
significant lower content (105.9 g kg'l),
whereas the values for the other two
crops were similar.

There is an increase of 4.3, 4.8 and 5.6%
in the CF content in alfalfa, sainfoin and
birdsfoot trefoil in mixtures with grass
component. It should be noted that the
CF content of cocksfoot in mixtures
decreases from 0.1 (alfalfa + cocksfoot)
to 9.4% (sainfoin + cocksfoot), a
tendency not found at the root mass.

The mineral composition of the
crops studied is different with significant
higher calcium content distinguishing
sainfoin and birdsfoot trefoil (1.380 and
1.362 g kg'l, respectively) and with
significant  higher  concentration  of
phosphorus (0.214 g kg'l). In mixtures an
improvement of the mineral composition
of legume plants was observed and
calcium content increased significant in
alfalfa + cocksfoot mixtures by 10.7%,
and the increase in sainfoin and birdsfoot
trefoil mixtures was insignificantly (by 1.1
and 1.0%, respectively). With regard to
the grass component a significant
increase is only found in the birdsfoot
trefoil mixtures (13.4%).

With a higher concentration of
phosphorus in the legume component
compared to the monoculture was the
mixture of sainfoin (by 26.1%) followed by
that of alfalfa (by 18.3%). The increase in
the birdsfoot trefoil + cocksfoot variant
was insignificantly (by 4.3%).
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YBENnYeHo cbAbpxaHume Ha doc-
hop B XUTHUSI KOMMNOHEHT NPW CMECKMTe
C [JoKaszaHa pas/inka CrnpsiMo CamoCTOSi-
TENIHWSA XWTEH TMOCEeB Ce YCTaHoBsIBa

€OMHCTBEHO  Mpu  ecnap3eTa+exosa
rnasuua (c 19.1%).
FpygkoBute  XOOOTHULM  OT  pop,

Sitona ¥ SHOLEPHOBUSIT KOPEHOB XOOOTHUK
noBspexaaT KopeHuTe Ha pypaxHuTe 6060-
BM KyNTypu, HapyllaBaiku Lefnoctta Ha
KOpeHoBaTa CUCTeMa KaTo M3rpmssaT Chu-
panoBuaHn xofose U AMU. B gonbnHeHue
napBuUTe Ha rpyaKoBUTE XOG0THULM YHULLO-
XaBaT KOpPeHOBWTE Tpyaku. VIMeHHO Tesn
HaHeceHu MoBpeaM OKa3BaT BMSIHWE Bbp-
Xy OMOXMMUYHMA CbCTAB Ha pacTeHusTa,
KaTo HamansiBaT CbAbPXaHWETO Ha CypoB
npoteunH (Nikolova et al., 2015). B HacTos-
LWOTO wu3CcfeABaHe 3aBUCUMOCTTa MeXay
nokasarenuTe Ha nospeAa OT KOPEeHOBUTE
HenpusaATeNM U OUOXUMUYHUSI CbCTaB €
u3paseH upe3 KopenauuoHeH aHanun3
(Tabnuua 4). Pesyntatute nokaseat, 4e
M3rpM3BaHeTO Ha KOPEHOBWUTE  TPYAKM
oKa3Ba HebnaronpusiTHO Bb3AENCTBUE BbP-
Xy 6MOXMMMYHMA CbCTaB, Karto ce Habsto-
[JaBa cpefHa 1 CuHa oTpuuaTesiHa Kope-
nauua cnpamMo cvabpxaHueTto Ha CIl, kan-
uuin n pochop CHLOTBETHO NpU KOpeHoBaTa
maca (r = -0.638, r = -0.542 u r = - 0.988).
AHanornyHa e TeHAeHUusTa npu Haj3em-
HaTa Maca Ha pacTeHusiTa, KaTto CunHa
oTpuuaTesiHa 3aBMCUMOCT Ce YCTaHOBsIBa
crnpsAMo cbabpxaHueto Ha CI1 (r = -0.716),
a npu Apyrute 6MoXMMMUYHK NoKasaTesim Ko-
penauusita e cpefHa ¢ oTpuLaTeneH 3Hak.

ObnxnHarta Ha musrpusaHute xopo-
BE € B OTpuuatenHa cpegHa wiv cuaHa
3aBNCUMOCT CBC CbAbpPXaHMeTo Ha
npefcraBeHUTe nokasartesiM, Karto Mo-
CuHa u3paseHa 3aBUCMMOCT Ce YCTaHo-
BABa NPy BMOXMMUYHUA CbCTaB Ha kope-
HoBaTa Maca. [upekTHuTe nospean oOT
NOLLEPHOBUSA KOPEHOB XO060THUK, n3pase-
HM KaTo [Ab/IXMHA Ha XoJoBeTe ca B
cpefiHa oTpuuartenHa kKopenaumsi cbc
cbabpxaHueto Ha CI1, CB u docdop.
He3HaunTesnHo e ToBa Bb3fAeicTBMe
BbPXY CbAbPKAHNETO Ha Ka/luuWii, KakTo
npu KOpeHuTe, Taka M Npu Haa3emHara
Maca Ha pacTeHuAaTa.

ObmxuHata  Ha  M3Ipu3aHnuTe

Increased phosphorus content of
the grass component in mixtures with
significant difference compared to the
pure grass stand is found only in the
sainfoin + cocksfoot (by 19.1%).

The weevils of the Sitona genus
and alfalfa snout beetle damage the roots
of forage legumes breaking the integrity
of the root system by gnawing spiral
furrows and holes. In addition, the larvae
of Sitona weevils destroy the root
nodules. It is this damage that affects the
biochemical composition of plants by
reducing the content of crude protein
(Nikolova et al., 2015).

In the present study, the dependence
between the indicators of damage from
the root pests and the biochemical
composition is expressed by correlation
analysis (Table 4). The results show that
the gnawing of the root nodules has an
adverse effect on the biochemical
composition with a moderate and strong
negative correlation with the CP, calcium
and phosphorus content in the root mass
(r =-0.638, r = -0.542 and r = - 0.988).
Analogous is the tendency in the
aboveground mass of plants with a strong
negative dependence on CP content
(r = -0.716) and for other biochemical
indicators the correlation is mean with a
negative sign.

Length of the gnawed furrows is
negatively =~ moderate or  strongly
dependent on the content of the
presented indicators, with a stronger
dependence being found in the
biochemical composition of the root
mass. The direct damage from the alfalfa
snout beetle expressed as the length of
the furrows is in the mean negative
correlation with the content of CP, CF
and phosphorus. This insignificantly
effect on the calcium content both, in the
roots and in the aboveground mass of
plants.

Length of the gnawed furrows
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X0[0Be B/Msie BbPXYy HMBOTO Ha CB u
ochop B HaglemMHaTa Maca upes
nu3paseHa cpefHa v cusHa oTpuuaTenHa
KopenaumoHHa 3aBWCUMOCT, CbOTBETHO
(r=-0.440nr=-0.896).

BucounHata kato mopchonornyeH
rnokasaten € CBbp3aH C OUOXMMUYHKA
CbCTaB Ha pacTeHusATa, Kato ce Habso-
JaBa NooXuTeNHa Kopenauusi CbC Cb-
AbpxkaHveto Ha CIM un  kanuyuwii, a
oTpuyaTenHa — CbC CbAbPXAHMETO Ha
CYpOBM BJ/IaKHMHU MpW KOpeHoBaTa W
Hag3emHa maca. Npu enemeHTa coccop
TEeHAEeHUMATa € Pa3HoNOCOoYHa.

affects the level of CF and phosphorus in
the aboveground mass by expressing an
average and strong negative correlative
relationship (r = - 0.440 and r = - 0.896,
respectively).

The height as a morphological
indicator is related to the biochemical
composition of the plants with a positive
correlation with the CP and calcium
content and negative with the CF content
at the root and aboveground mass. For
the phosphorus element, the tendency is
not clear.

Tabnuua 4. KopenaunmoHHM 3aBUCMMOCTH (I)

Table 4. Correlative relationships (r)

Mokasatenw/Indicators

KopeHoBa maca/Root mass

crnjcp CB/CF Ca P
% nospefeHn rpyakn/% damaged nodules -0.638 -0.062 -0.542 -0.988
ObmkuHa Ha xogoseTte/Length of furrows -0.341 -0.454 -0.017 -0.661
BucounHa/Height 0.508 -0.404 0.729 0.614
HapnsemHa maca/ Aboveground mass
% nospefeHn rpyakn/% damaged nodules -0.716 -0.345 -0.498 -0.413
ObmxkuHa Ha xogoseTe/Length of furrows -0.020 -0.440 0.240 -0.896
Bucounna/Height 0.956 -0.047 0.890 -0.207

kg

Nerera: CM —Cypos npotev, g kg™; CB — Cyposu BnakHuHu, g kg™; Ca — Kanumii, g kg™; P — ®ocdop, g

Legend: CP- Crude protein, g kg™*; CF- Crude fiber, g kg™;Ca-calcium, g kg™; P- Phosphorus, g kg™

N3BOAN

OTrnexpaHeTo Ha ecnap-
3eTa, 3Be3faH W JouepHa B cCMmecka C
exoBa [naBula oka3ga MNOMNOXUTENHO
BNNSAHWE BbBbPXY XWMWYHUA CbCTaB Ha
HaA3eMHaTa v kopeHoBa buomaca, nNosu-
WwaBalikm B pas/iMyHa cTeneH CbAbpXa-
HMETO Ha CypoB NPOTEWH, CYpPOBWU BJiak-
HUHW, Kanumii n gocgop. B kopeHoBaTta
Maca CbAbpXaHWEeTO Ha CypoB NPOTEVH B
6060BMNSA KOMMOHEHT NPU CMECKWUTe Ha-
pactBa ot 4.0% po 7.7%, Ha makpoene-
MEHTUTE Kanuuin n doocdop - B rpaHmuuTe
3.5-15.7% wun 16.4-25.5% cbOTBETHO, a B
XUTHUA KOMMOHEHT — CYpOBWUS MNPOTEMH
HapacTtBa oT 23.3 g0 89.6%.

MpunaraHeTo Ha  [ABYKOM-
NMOHEHTHUA MOJEN Ha OTI/iexAaHe okasBa
NnonoXuTeneH eqekT BbPXY XUMUYHUSA
cbCcTaB Ha Haa3emHaTa maca,

CONCLUSIONS

—  Growing of sainfoin, birdsfoot
trrefoil and alfalfa in  mixtures with
cocksfoot has a positive effect on the
chemical composition of the aboveground
and root biomass, increasing to varying
degrees the content of crude protein,
crude fiber, calcium and phosphorus. The
content of crude protein in root mass of
legume component in mixtures increases
from 4.0% to 7.7%, the macro elements
calcium and phosphorus — in the range
3.5-15.7% and 16.4-25.5% respectively,
and in the grass component the crude
protein increases from 23.3 to 89.6%.

— The applying of the two
component model of cultivation has a
positive  effect on the chemical
composition of the aboveground mass,

103



nosuwasalikn cbabpxaHneto Ha CI1 B
6060BMST KOMMOHEHT OT 2.7 A0 9.2%, a B
XUTHUA — OT 6.3 A0 25.4%. YCTaHOBEH €
nogobpeH  MUHepasieH CbCTaB  Ha
6060BUTE pacTeHNs B CMECKUTE.

— YcraHoBeHW ca oTpuuyarten-
H/ KOpPESaTUBHU 3aBUCUMOCTU  MEXAay
XUMWYHUS CbCTaB Ha Hag3emHata U
KOpeHoBa 6mMomaca C OCHOBHW MokKasare-
N1, XapakTepusupalim noepegatra oOT
rPyAKOBM X060THMUM OT pog Sitona wu
Otiorrhynchus ligustici L.

increasing the CP content in legume
component from 2.7 to 9.2% and in the
grass componenr from 6.3 to 25.4%. An
improved mineral composition of the
legumes was found in the mixtures.

— Negative correlative
relationships  between the chemical
composition of the aboveground and root
biomass with the main indicators
characterizing the damage caused by
weevils of Sitona genus and
Otiorrhynchus ligustici L. were identified.
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PE3IOME

Mpe3 nacuwHWSA Ce30H OCHOBHO ce
pasuMta Ha eCcTecTBeHuTe nacua, Ho
TEXHUAT [O6GUB W XpaHWUTeNleH CbCTaB B
MOBEYETO C/lydau He MOKPUBAT HYXAWUTe Ha
No-BMCOKOM/IEYHUTE XXMBOTHWU. [obpa as-
TepHaTMBa ca CATUTE nacua c KOHTPOIu-
paH CbCTaB OT XWUTHU U 606OBK KyITypU K
BMCOKa XpaHuTesiHa CTOMHOCT, KbM KOUTO ce
nposiBsiBa 3acusieH MHTepec OT CTpaHa Ha
depmepuTe npe3 nNocnegHvuTe  roAuHW.
Llenta Ha ToBa npoyysaHe e fa ce CpaBHAT
NPOMEHNTE B XMMWUYHUSA CbCTaB, CbAbpxa-
HMETO Ha B/IAKHWHHM KOMMOHEHTU Ha K/e-
TbYHUTE CTEHW W in Vitro eH3umHaTa CMu-
NlaeMoCT B MNpOoLEeC Ha Beretaumsa Ha nbpsu
nogpacTt npu CAT M ecTeCTBeH nacuLleH
TpeBocToli. MNpe3 2017 r., N0 BPeEMe Ha nbp-
B/ nogpacT OT cpefaTa Ha MeceLl anpuin
npes3 7 AHW ca B3eMaHuW npobu oT agaTta
BMAa NacullHM TPeBOCTOU 3a onpefensHe
npomMeHuTe B CbCTaBa MW in vitro cmu-
naemoctTa Um. CpefHOTO CbAbpXaHue Ha
cypoB npotenH (CI) e npubavMsuTenHo
eflHakBo v npu aeata TpeBocTos (12,39% un
11,62%) n 6enexu TeHAeHUMA 3a Hamans-
BaHe OT Haya/loTO KbM Kpas Ha nepuoja.
TeMnbT Ha NPoMAHa B CbAbPXaHMETO Ha
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SUMMARY

During the pasture season, the
permanent pastures are mainly used, but
their yield and nutritional composition in
most cases do not cover the needs of the
higher dairy animals. A good alternative is
temporary pastures with a controlled
grass and legume composition and a high
nutritional value, to which there is a high
interest from farmers in the recent years.
The purpose of study is an establishment
and comparison of the changes in
chemical composition, plant cell walls
fiber components and enzyme digestibility
of the forage from first growth of
temporary and permanent pastures. In
2017, in April, in the vegetation of first
pasture growth during four 7 day week
intervals, the changes in chemical
composition and in vitro enzyme
digestibility of pasture swards are studied.
The average crude protein content is
approximately the same in both pastures
(12,39% and 11,62%) and shows a
tendency to decrease from the beginning
to the end of the period. The rate of
change in CF content is dynamic in both
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CypoBu BNakHWHU (CBN) e AHammnyeH 1 npu
[JBaTa TpPeBOCTOs, U HapacTBa CbOTBETHO C
28,0% npun catus TpeBocToi 1 ¢ 32,6% npu
ecTecTBeHWs TpeBOCTOW. CbAbpXaHNETO Ha
HeyTpasIHO-feTepreHTHN BrakHuHu (HAB)
HapacTtBa oT 46,67 fo 58,16%, unu cpegHo
¢ 3,57 %-Hu eguHNUN cegMUYHO MNpU ecTec-
TBEH TpeBoCTOW, n oT 47,07% po 57,78%,
um ¢ 3,86 %-Hu eauMHULM 3a ceamuua npu
CAT  TpeBOCTOW. CbAbpXaHMeTo  Ha
KNCENNHHO-AeTepreHTHn BnakHuHm  (KA4B)
npu cato nacuwie Hapactea ¢ 3,30 %-Hu
eQVHULM, a Mnpu ecTecTBeH TPEeBOCTON ¢
3,63 %-HU eguHUUM ceammnyHo. Cbhabpxa-
HVeTO Ha fIUTHWH B eCTeCTBEH TPEeBOCTOW
HapacTBa ¢ 0,974 %-Hu eguUHULM CEOMUYHO,
a npu cAT TPEBOCTOl HapacTBa CbOTBETHO C
0,926%-H1 egnHVUM 3a nepuol oT 4
cegmMuun. TIOHWKEHMETO Ha cMuiaemocTTa
Ha CyXOTO BeLLEeCTBO Mpu CATUSA TPEBOCTOW
€ M0-HWUCKO OT TOBa MPW eCTeCTBEHUS, KaTo
nosydyeHmTe pesyntatu ca CbOTBETHO —
21,60% n 26,70% 3a nepuof ot 4 cegMuLn.

KnoyoBn aymu: CATO nacuile,
€CTeCTBEHO naculle, XUMWYeH CbCTas,
B/IAKHWHHW KOMMOHEHTU, eH3UMHa in Vitro
cMunaemocT

YBO/,

CneumgpunyHOTO YCTPOICTBO Ha Xpa-
HOCMUNaTenHara cuctemMa npv NpexmBHUTe
no3BosisiBa e(PeKTNBHO U3No0/3BaHe Ha 3e-
NneHvTe 1 rpyéun doypaxu, kakto u gobpata
YCBOSIEMOCT Ha CbAbpXalute ce B TAX
XpaHuTesiHK BelecTBa. OCHOBEH U He3aMe-
HAM cbypax 3a Te3n >KMBOTHW npes3
NPOSIETHO-/IETHUSI NEPUOA, Ca EeCTECTBEHNUTE
unnnn catute nacuwia, a npes 060pHUsS
nepuog ce pasumta OCHOBHO Ha CEHOTO OT
ectectBeHn u catn nueagmn (Kirilov et al.,
2007). 3eneHunte hypaxum M CEHOTO Bapu-
paT 3HauMTeNHO NO OTHOLLEHME Ha Kayec-
TBO B 3aBMCUMOCT OT TPEBHUTE BUOBE U OT
hazata Ha pasBuTME Ha pacTeHUsTa, KakTo
1 OT fena Ha 6060BUTE KY/ITYpY B HETO.

Y Hac nawaTa ce u3BbpLUBa NpeanM-
HO Ha ecTecTBEHM nacuviia, KoUTo 3aemart
30% oT cesickocTonaHckara nnoly B crpa-
Hata (Kirilov and Mihovski, 2014). Mpe3
MacuLHWA Ce30H OCHOBHO Ce pasuuTa Ha
€CTeCcTBEHWTe NacuLlia, HO TEXHUAT A06VB U
XpaHUTeneH CbCTaB B MOBEYETO Cyyau He

grasses which increase by 28,0% and
32,6% in temporary and permanent
pasture, respectively. NDF content grew
from 46,67 to 58,16%, or an average of
3,57% units per week in natural pasture,
and from 47,07% to 57,78%, or by 3,86%
units per week in temporary pasture. The
ADF content of sown pasture increases
by 3,30% per week, while in natural
pasture the growth is 3,63% per week.

Lignin content in permanent pasture
increases by 0,974% units per week,
while growth of temporary pasture is more
higher by 17,5% and increased by 1,18%,
respectively, over a period of 4 weeks.
The reduction in digestibility of dry matter
in temporary pasture is lower than in the
permanent pasture, with the results
obtained are - 21,60% and 26,70%
respectively, over a period of 4 weeks.

Key words: temporary pasture,
permanent pasture, chemical composition,
plant cell walls fiber, in vitro digestibility

INTRODUCTION

The specific structure of the
digestive system in ruminants allows
efficient use of the green and roughage,
and good absorbtion of nutrients in them.
The main and indispensable forage for
these animals during the spring-summer
period are the permanent and/or
temporary pastures, and during the winter
period they mainly rely on the grass of
natural and sown meadows (Kirilov et al.,
2007). Green forage and hay vary
considerably in terms of quality depending
on the grass species and the plant
development phase as well as the share
of legume crops in.

Grazing is mainly done on natural
pastures that occupy 30% of the
agricultural area in the country (Kirilov and
Mihovski, 2014). During the pasture
season, it is mainly relied on natural
pastures, but their yield and nutritional
composition in most cases do not cover
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MOKPUBAT HYXAWUTE Ha MO-BUCOKOM/IEYHUTE
XMBOTHU. [lobpa antepHaTMBa ca csATUTE
nacuila ¢ KOHTpoNMpaH CbCTaB OT XWUTHU ©
6060BU KyNnTypy © BUCOKA XpaHWUTEeNHa
CTOHOCT, KbM KOUTO Ce MposiBABA 3acuieH
UHTEpec OT CTpaHa Ha cepMepuTe Mnpes
nocnegHuTe rogvHu. Haii-yecto cpelyaHu
ca e[HOroA LLIHNTE XUTHW, 6GOBGOBU TPEBHU
CMECKW W MHOTOrOAMLIHN  XWUTHO-6060BM
TpeBHn cmeckn (Vasilev et al.,, 2005;
Vasilev, 2008; Kirilov and Vasilev, 2007).
MoaxoAswy 3a nakTupawmte OBLe ca
nacuiia c no-BMcokK aan Ha 6060BU KyNTypu.
[daxbute, 6asvpaHn Ha TakuBa TPEBHMU
CMECKW rapaHTupar BWCOKa MJleyHa Mpo-
AyKTuBHOCT (Graves et al., 2012; Stoycheva,
2015). MNpu HawuTe YCNoBWUs NOLXOLALUN,
OT rnefiHa Touka Ha XpaHeHeTo, ca TPEeBHU-
Te CMEeCKM C yyacTue Ha exoBa rnasuua u
ecnapseta (Kirilov, 2010; Vasileva and
llieva, 2016), kakTo 1 Ha 3Be3gaH (Radovic
et al.,, 2003; Chourkova, 2010). 3Be3gaHbT
us3gbpxa Ha yTbhnkBaHe W gobpe oTpacTsa
cnen nokocagaHe (Vuckovié, 2004), a
oypaxHata My 6Guomaca e C BUCOKO
CbAbpXaHWe Ha CypoB npoTeuH u aobpa
cMmunaemocT Ha cyxoto BeuwectBo (llieva
and Kyuchukova, 2009; Chourkova, 2012).
KauectBoTO Ha dpypaxa kopenupa
MOMIOXMTE/HO C AVHAMWUYHO MPOMEH/IMBUTE
My (pakTopy npe3 Beretayusita: XUMUYEH
CbCTaB, CbhAbpPKaHNe Ha CTPYKTYpPHW Briak-
HVHHM KOMMOHEHTU W CMWIAeMOCT, KOWUTO
0obycnaBaT M XpaHuTenHata CTOMHOCT Ha
naculiHUTe TPEBOCTOM (CATM WU ecTec-
TBeHW). llonyyeHaTa XUBOTWMHCKA MPOAYK-
uma (MNIsIKo, Meco, Bb/lHA) OT CBOSI CTpaHa
3aBMCM OT KA4yecTBOTO Ha npueTus 3eneH
UM KoHcepBupaH dypax. HeobxogmmocTtTa
OT TakvMBa Npoy4BaHUs ce noAcwnisa u oOT
thakTa, ye npe3 naculiHUA Nepuof oBUeTe
ca C BuCOKa NPOAYKTUBHOCT U BUCOKU
U3MCKBaHUSI KbM HeobxoaumaTa eHeprusi u
NPOTENH 3a NOKPMBaHE Ha TEXHUTE HYXAW.
C HanpegBaHe Ha Beretauusita, XUMUYHUST
CbCTaB Ha TpeBuTe ce MPOMEHS, a XpaHu-
TefiHaTa CTOWHOCT Ha TPEBOCTOWTE HaMaslsi-
Ba (Naydenova and Pavlov, 2001, 2005ab;
Todorova and Kirilov, 2004; Bovolenta et al.,
2008). 3a TO3M nepuog HAMa [OCTaTbyHO
HallM CpaBHUTENHW NPOyYBaHKs 3a CbCTaBa
W CMWIAEMOCTTa Ha CHATU W eCcTeCTBEeHU
nacuwiHu TpeesocTou. Te 6uxa BHecC/IM no-

the needs of the more high productive
animals. A good alternative is grassland
with a controlled crop of grass and
legume components and a high nutritional
value, to which there is a growing interest
from farmers in recent years. The most
common are the annual grasses, legumes
and perennial grass-legumes (Vasilev et
al., 2005; Vasilev, 2008; Kirilov and
Vasilev, 2007). Suitable for lactating
sheep are pastures with a higher share of
legume crops. Benefits based on such
grass mixtures ensure high milk
productivity (Graves et al, 2012;
Stoycheva, 2015). ). In our conditions, the
grass mixtures with participation of
Cocksfoot and Sainfoin are suitable
(Kirilov, 2010; Vasileva and llieva, 2016)
and the Birdsfoot Trefoil (Radovic et al.,
2003; Chourkova, 2010). The Birdsfoot
Trefoil survives trampling and is well
grown after cutting (Vuckovi¢, 2004), and
its feed biomass is high in crude protein
and good digestibility of dry matter (llieva
and Kyuchukova, 2009; Chourkova,
2012).

Feed quality correlates positively
with its dynamically variable factors during
vegetation: chemical composition,
structural fiber content and digestibility,
which determine the nutritional value of
pastures (temporary or natural). The
resulting animal production (milk, meat,
wool) in turn depends on the quality of the
green or canned forage. The need of such
studies is also reinforced by the fact that
during the pasture period the sheep have
high productivity and high demands on
the energy and protein to cover their
needs. As the vegetation progresses, the
chemical composition of the grasses
changes and the nutritional value of the
grasses decreases (Naydenova and
Pavlov, 2001, 2005ab, Todorova and
Kirilov, 2004, Bovolenta et al., 2008). For
this period there are not enough
comparative studies of the composition
and digestibility of permanet and
temporary pastures. They would give
more clarity to optimize nutrition in order
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rongMma sCHOTa 3a ONTUMMU3NpaHe Ha
AaxbuTte ¢ orneq Nb/HOLEHHO 3a40B0O/sBA-
He Ha EHEePruiiHNTE N XPaHUTESTHN HYXAN Ha
XNUBOTHUTE.

LlenTa Ha npoyyBaHeTO Gelle aa
Ce CpaBHAT MPOMEHUTE B XUMWYHMS
CbCTaB U in vitro eH3MMHaTa cCMUIaeMocT
B Mpouec Ha BeretauMss Ha MbpBU
nogpacTt npu CAT U ecTecTBEH naculleH
TPEeBOCTOW.

MATEPVAJT U METOOU

O6eKT Ha npoyyBaHe 6sixa nacuLHu
TPEBOCTOU (CAT M €CTECTBEH), Pa3no/IOXKeH!
Ha MMbpBO onuTHO none (M. Komygapa) Kbm
WHCTUTYT no doypaxHute Kyntypu — rp.
MneseH (43° 23'N, 24° 34'E, 230 m Hag-
MOpCKa BMCO4YMHA). CATOTO nacuuie 6Gelue
cb3jageHo npe3 2014 r. c BK/IOYEHU B
cbcTaBa My exoBa rnasuua (Dactylis
glomerata L.) u 3Be3gaH (Lotus corniculatus
L.), 50% oT ceuTbeHaTa HOpma 3a BCEKU
Bug. NMpes 2017 r. no Bpeme Ha NbpBU NOA-
pact OT cpefarta Ha Mecel, anpun npes 7
OHVM 6sXa B3eMaHu npobu oT ABata Buaa
naculiHM TPeBOCTOM 3a onpegensiHe npo-
MeHWTe B CbCTasa M in vitro cMuiaemocTTa
um. M3cyweHute npobu npean aHanns 6axa
cMmneHn ¢ menHuua Retsch SM 100 npes
CUTO C ronemmHa Ha oTBopute 1 mm. Ha
BCAka npoba 6Gelle onpenesnieH XMMUYHUSA
cbCcTaB no obwonpuetnsa Weende meToj
(AOAC, 2000): cbabpXaHMETO Ha CypoB
npoteunH (CMN/CP) no Kjeldahl (no BAC-ISO
5983) u cyposu BnakHuHuM (CBN/CF) (no
AOAC, 2007); CTpyKTypHUTE BbINiexmapaTtu
WM KOMMOHEHTUTE Ha KNETbYHWUTE CTEHU:
HeyTpanHo-getepreHTHU BnakHuHW/Neutral-
detergent fiber (HOB/NDF)/, KncenuHHo-
JeTepreHTHn BrakHuHK /Acid-detergent fiber
(KOB/ADF)/ n KncenvHHo-AeTepreHTeH fur-
HUH /Acid-detergent lignin (K4J1/ADL)/ kaTo
MPOLEHT OT CYXOTO BELECTBO Ha hypaxa
6sixa onpegeneHy no mMetoga Ha Goering
and Van Soest (1970) (EN 1SO13906, 2008).
EH3UMHaTa cMWIaeMocCT in Vitro Ha CyxoTo
(CmCB/IVDMD) 1 opraHuyHo (CmOB/IVOMD)
BELLecTBO Oelle onpegesneHa kaTto npo-
LEeHT, ype3 [ByCTene-HeH MencuH-uenyna-
3eH eH3uMMeH MeTopg Ha Aufrere (Todorov et
al., 2010). JaHHUTe OT onuTUTe ca 06pabo-
TEHW CTaTUCTUYECKM C OTYMTaHe Ha cpepn-

to fully satisfying the energy and
nutritional needs of the animals.

The purpose of this study was to
compare the changes in the chemical
composition and the in vitro enzyme
digestibility in the process of vegetation of
the first growth of the permanent and
temporary pasture.

MATERIAL AND METHODS

The object of this study were
natural and temporary pastures owned by
the Institute of Forage Crops - Pleven,
Bulgaria. The temporary pasture was
sown in 2014 of Cocksfoot (Dactylis
glomerata L.) and Birdsfoot Trefoil (Lotus
corniculatus L.), 50% of the sowing rate
for each species.

In 2017, samples of both pastures were
given from Mid-April in 7 days to
determine changes in composition and in
vitro digestibility. The dried samples were
milled by Retsch SM 100 mill through a 1
mm mesh size.

For each sample, the chemical
composition according to the commonly
agreed Weende Method (AOAC, 2007)
was determined: Crude Protein (CP) by
Kjeldahl  (BDS-ISO 5983) and Crude
Fibers (CF) (AOAS, 2007); Structural
carbohydrates or cell wall components:
Neutral-detergent fiber (NDF), Acid-
detergent fiber (ADF), Acid-detergent
lignin (ADL) as a percentage of the dry
matter of the feed were determined by the
method of Goering and Van Soest (1970)
(EN 1SO13906 2008).

The in vitro enzyme digestibility of the dry
(IVDMD) and organic (IVOMD) matter is
determined as a percentage by Aufrere
two-step pepsin-cellulose enzyme method
by Aufrere (Todorov et al., 2010).

The test data was statistically processed,
taking into account the mean (x) and its
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HaTa CTOMHOCT (X) M HeliHaTa rpelwka c
npunaraHeTo Ha cTaTucTuyecka nporpama
MS Office 2007. JocToBepHOCTTa Ha pasnu-
Kata Mexay CTOMHOCTUTe e onpegensHa
ypes npunaraHe Ha t-test (no CTIOAEHT) U
cTeneH Ha goctosepHocT P > 0,05.

PE3SYNTATU N OBCBbXOAHE

Ha Ta6bnuua 1 ca npeactaBeHu AaH-
HWUTE 3a NPOMEHUTE B XMMUYHUA CbCTaB Ha
6uomacaTa OT MbpBU MOAPACT Ha CAT U
ecTecTBeH nacuileH TpesocToli. CpegHoTo
cbaobpxaHve Ha CIl e npubnnsuTesHo
e/[lHakBo v npu asata TpesocTos (12,39% un
11,62%) n 6enexu TeHAEHUMA 3a Hamans-
BaHe OT Haya/loTO KbM Kpasd Ha nepuoja.
TeMnbT Ha NPOMSIHA B CbAbPXaHWETO Ha
CBn e gnMHamMuyeH n npu ABaTa TPeBOCTOSA
N HapacTBa CbOTBETHO C 28,0% npu caATuA
TpeBocToii U ¢ 32,6% npu ecTecTBeHUs
TPEeBOCTOM.

error with the application of the statistical
program MS Office 2007. The validity of
the difference between the values was
determined by applying t-test (by Student)
and a confidence level P > 0,05.

RESULTS AND DISCUSSION

Table 1 presents the data of
changes in the chemical composition of
biomass at first growth of permanent nad
temporary pastures. The average CP
content is approximately the same for
both pastures (12,39% and 11,62%) and
shows a tendency to decrease from the
beginning to the end of the period. The
rate of change in CF content is dynamic in
both pastures and increases by 28,0% in
sown pasture and 32,6% in natural
pasture, respectively.

Tabnmua 1. XMMUYEH CbCTaB Ha CAT U eCTeCTBEH TPEBOCTOW, % OT CyxOTo

BeLlecTBO
Table 1. Chemical composition of temporary and permanent pasture, % of Dry
matter
Cegmumua / Weeks da3za Ha BereTauus cn CBn
2017 Development stage CP CF
CaTo nacuule / Temporary pasture
1-15.04. bes rexeparusiin cTebna 13.06 17.74
Without generative stems
2 Bes reHepaTnBHUM cTebna 11.78 19.07
Without generative stems
3 C reHepaTuBHu cTebna 11.54 22.19
With generative stems
4 Hauano Ha ubgTex 10.11 24.66

Beginning of flowering

CpegHo / Mean

11.62+1.04 20.92+2.70

EctecTtBeHO nacuuie / Permanent pasture

1-15.04. 5e_3 reHepaTuBHN ctebna 15.13 16.96
Without generative stems
2 Bes reHepaTnBHM cTeba 13.41 20.98
Without generative stems
3 C reHepaTuBHu cTebna 10.40 23.88
With generative stems
4 M3knacssaHe 10.61 25.15

Grasses-earing

CpepgHo / Mean

12.3940.92 21.74+3.13
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MpomeHunTe, KOUTO Ce Habnwasar B
CbAbPXaHWETO Ha CTPYKTYpHWUTE BbI/e-
Xngpartu ca npegcraseHy Ha durypa 1 v 2.
YcTaHOBEHO e, Ye C HanpejBaHe Ha Bere-
TaumaTa M 3acTapsiBaHe Ha pacTeHuAaTa,
cbabpxaHneto Ha HAB, KOB w© nUrHuH
HapacTBa, KaTo Te3u TeHAeHLUWX ca onuca-
HY CbC CbOTBETHUTE SIMHENHW YPaBHEHWS.

70,00 1

y=3,868x+ 42,335
R2=0,940

60,00 -

50,00 -

40,00 -

30,00 A

20,00 -

CroiiHoctn, %/Parameters, %

10,00

The changes observed in the
content of structural carbohydrates are
presented in Figure 1 and 2. It has been
found that as the vegetation progresses
and gowing old of plants, the content of
NDF, ADF and lignin increases, these trends
being described by the corresponding linear
equations.

0,00 - 1

= /1B/NDF

2 Cepmunua/Week

K/B/ADF

w
I

= K1/ADL

dur. 1. KOMAOHEHTW Ha KNeTbYHUTE CTEHN 3a 4 ceaMULM NpuU CAT TPEBOCTOIA
Fig. 1. Plant cell walls fiber components content in 4 weeks of temporary pasture
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=
o
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© 10,00 -
0,00 - . . . I
1 2 3 4
Ceamuua/Week
®m HAB/NDF KB/ADF = KAJ1/ADL

®ur. 2. KOMNOHEHTN Ha KNeTbYHUTE CTEHU 3a 4 ceaMULLN NPU eCTECTBEH TPEBOCTOMN
Fig. 2. Plant cell walls fiber components content in 4 weeks of permanent pasture
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3a nepvof OT 4yeTupu cegmMuum
CbAbpXaHNeTo Ha HeyTpasiHo-
[eTepreHTHn BnakHuHm (HAB) HapacTBa
oT 46,67 po 58,16%, nnu cpegHo ¢ 3,57
%-Hn eguHnum (R® = 0,893) ceAMUUHO
npu ecTecTBeH TPEBOCTOM, U oT 47,07%
po 57,78%, nnm ¢ 3,86 %-Hu eguHUUM
(R2 = 0,940) 3a ceamuua npu cAT Tpe-
BOCTON. CbAbpXaHMETO Ha KUCESIMHHO-
JetepreHTHN BnakHuHK (KA4B) oT nbpBa-
Ta [0 4yeTBbpTara ceamuua npu cATo
nacuwe ce pgswxm ot 26,64% pgo
36,00%, wnu cpegHo HapacTtea ¢ 3,30%-
HW eauHULM cegmnuHo (R = 0,973), a
npuv ecTecTBEH TPEBOCTOIN CTOMHOCTUTE
ca ot 28,47% po 40,42%, nnn pactexbT
e ¢ 3,63 %-Hu egunuum (R® = 0,910)
ceMUYHO.

CbAbpXaHUeTo Ha NIUrHWH Hapac-
TBa NOAOGHO Ha ToBa B €CTECTBEHUS
TpeBocTtoil, ¢ 0,974 %-HM eguHULM
ceMUYHO (R2 = 0,911), a npu car
TPEBOCTOIN pacTexbT € cbec 17,5% no-
BUCOK N HapacTtBa ¢ 1,18%-HN eguHULM
(R*=0,984).

CpefHoTO CcbabpXaHue npe3 4
cefMUYHMA nepuog Ha obcneasaHe Ha
HOB e mManiko Nno-HUCKO Npu cATUA Tpe-
BocTol (52,01%), B cpaBHEHME C ecTec-
TBeHua (53,51%), KoeTo ce Habnwaasa
Kato 3aBUCUMOCT W TMpuU CcpefHuTe
CTOMHOCTM 3a nepuoga Ha KAB — ot
31,40 po 34,95%. CpegHuTe CTOIHOCTU
Ha NIMrHMHa ca Mo-HUCKW Mpu ecTecTsBe-
HWst TpeBocToi (4,37%) 1 NO-BMCOKM NpW
catunsa (4,60%).

Ha nbpBM nogpact npu ecrect-
BEHVA pacTeXx Ha TpeBWUTe OT CATOTO U
€CTeCTBEHO Macuwe ce Habnwogasart
obnyaiHUTe TEeHAEHUUU Ha NPOMEHU B
XMMWYHUA CbCTaB, CBbp3aHu C asarta
Ha pasBuTue Ha TpeBocTos (Todorova
and Kirilov, 2002; Jochims et al., 2013).
CbCTaBbT U XpaHuUTENHaTa CTOMHOCT Ha
TpeBUTe ce TMNpoOMeHs Mo BpemMe Ha
nepvofa Ha pactex. Hab6nwopgasa ce
NMoCTOsiHHA TeHAEHLUMA Ha HamanssaHe
Ha XpaHuTesiHata CTOMHOCT C HanpepaBsa-
He Ha Beretaumsita (Naydenova and
Pavlov, 2001; 2005b; Todorova and

Over a period of four weeks, neutral
detergent fiber (NDF) content increased
from 46,67 to 58,16%, or 3,57% on
average (R* = 0,893) weekly in natural
pasture, and from 47,07% to 57,78% or
3,86 % units (R* = 0,940) per week at rest.

The content of acid-detergent fiber (ADF)
from first to fourth weeks in sown pasture
ranges from 26,64% to 36,00%, or on
average increases by 3,30% units per
week (R* = 0,973), and in natural pasture
the values are from 28,47 % to 40,42%, or
growth by 3,63% units (R*> = 0,910) per
week.

Lignin content grows similar to
natural pasture by 0,974% units per week
(R2 = 0,911), while in sown pasture the
growth is 17.5% higher and increases by
1,18% units (R® = 0,984).

The mean content of NDF in the 4-
week period is slightly lower for temporary
pasture (52,01%), compared to the
permanent (53,51%) observed as a
dependence and at the average for the
period of ADF, from 31,40 to 34,95 %.
Mean values of lignin were lower in natural
pasture (4,37%) and higher in sown
pasture (4,60%).

At the first growth of the natural and
temporary pasture are observed the usual
trends of changes in the chemical
composition, related to the stage of grass
growth (Todorova and Kirilov, 2002,
Jochims et al., 2013).

The composition and nutritional value of
grasses changes during the growth period.
There is a constant tendency of
decreasing the nutritional value with the
progression of vegetation (Naydenova and
Pavlov, 2001; 2005b, Todorova and
Kirilov, 2002, Naydenova et al., 2003,
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Kirilov, 2002; Naydenova et al., 2003;
Bovolenta et al., 2008).

C HanpegpaHe Ha BeretauusTa
CMunaemMocTTa U Ha fggata TpeBOCTOsA
HamansBa (Purypa 3). EH3MMHaTa cMmu-
NaeMoCT Ha CyXOTO M Ha OpraHM4yHoTO
BELLeCcTBO HamassiBa B nocoka OT Nbp-
BaTa kbM yeTBbpTata cegmuua (Purypa
1 n 2). CroliHoctnte Ha CMCB ce
NoHWXaBaT Mnpu cATO nacuwie ot 72,93%
0o 57,22%, vnn cpepHo ¢ 21,6%, nokato
npyu ecTecTBEeHUs1 TPEBOCTOWN M0-6bp30,
oT 75,70% po 54,74%, win cpefHo cC
26,7% 3a nepuog ot 4 cegmMmuum.

Mogo6Ha TeHAeHUMs ce Habnoaa-
Ba 1 npu CmOB, kaTo e ycTaHOBEHO, 4ye
TA HamassBa ¢ No-6bLP3 TemMn Npu ecrec-
TBEHUSA TpPeBOCTON (26,4%), cpaBHEHa C
Tasu nNpu cATus TpesocToit (21,8%).

Bovolenta et al., 2008).

As the vegetation progresses, the
digestibility of both pastures decreases
(Figure 3). The enzyme digestibility of dry
and organic matter decreases in the
direction from the first to the fourth week
(Figures 1 and 2). IVDMD values decrease
from 72,93% to 57,22%, or 21,6% on
average, while in natural pasture, from
75,70% to 54,74%, or on average by
26,7% over a 4-week period.

A similar trend was observed in
IVOMD, which was found to decrease at a
faster rate in natural pasture (26,4%),
compared with that of temporary (21,8%).

4 Ect.Tp/PP
3.Ect.Tp/PP

x 2.Ect.Tp/PP

2.Cat Tp/TP

1.Cattp/TP

CroitHoctn,% /Parameters,%

H CmCB/IVDMD

i CmOB/IVOMD

dur. 3. CMCB n CmOB 3a 4 cegMmnueH nepunog, Ha cAaT (CaTt Tp) u ectectBeH (EcCT. Tp)

TpeBoOCTOM

Fig. 3. IVDMD and IVOMD in 4 weeks of temporary (TP) and permanent pasture (PP)

HawwuTte pesyntatm KopecrnoHgu-
pat ¢ pe3syntatute Ha Safari et al. (2011),
crnopes, KOUTO CbC 3acTapsBaHe Ha
pacTteHusiTa cMuIaemMocTTa Ha TpeBOC-
TOA Hamansasa oT 68% Ha 40% B kpas Ha
nacuwHna nepuop. Askar et al. (2014)

Our results correspond to the
results of Safari et al. (2011), according
to which the aging of plants the
digestibility of the grass decreases from
68% to 40% at the end of the pasture
period. Askar et al. (2014) found that the
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yCTaHOBABAT, 4Ye CMWIaemocTTa Ha
nacvwHMsa TPEeBOCTOM HamansBa OT
73,4% B Ha4anoTo Ha nawarta Ao 53,8%
B Kpad Ha nepuoga, nnmn cpegHo ¢ 26,7%.
MonyyeHute pesynrartu He ca
HeoyakBaHW € orneg Ha 6GuonornyHuTe
ocobeHOCTM Ha 6oboBata M XUTHaTa
Kyntypa. MNMpun 6060BUTE ce Habnwaasa
no-6bLpP30 pasBuTHMe cnep oTpacTBaHe B
MbpPBW NOAPACT B CPaBHEHMNE C XUTHUTE.

B nopgkpena Ha Ta3u KOHcTaTauus
ca n pesyntatute Ha Kirilov (2010), koiiTo
CblO KOHCTaTuUpa no-cnabarta AObAro-
TpaiiHOCT Ha 6060BUTE KYNITYpU B CMECEH
TPEBOCTON C >XUTHW TpeBu. Cnopep
Pavlov (1996) B cmeckn 6060BaTa KynTy-
pa nposBsiBa MO-Maska KOHKYpeHTHa
cuna, KoeTo 065CHSABa U NPUBAN3NTENTHO
efHakBaTta CMWIaemMOCT Ha fABaTa Tuna
nacvwa. HamansisaHe gena Ha 6060BKUSA
KOMMOHEHT B TPEBHU CMECKW C XWUTHU €
HabnwgaBaHoO W B U3CNeABaHUs Ha
MHoro aBsTopu (Vasilev, 2008; Stoycheva,
2015; Stoycheva et al., 2017). Yuactneto
Ha 6000BMA KOMMOHEHT M nNpu Aparta
BMAa nacuvua (eCTeCTBEHO K CATO) npe3
2017 r. e c 65M3kM cTOMHOCTWU. ToBa
npaBu XpaHuTenHata CTOMHOCT Ha nacu-
warta nNpubaM3UTESTHO efHaKBa, KakTo U
KO/INYECTBOTO Ha MOETUsi CypoB MPOTENH
npe3 Npoy4YBaHns NEpPUOA,

N3BOAN

MonyyeHnTe pesynrtaty npu onpege-
NIiHE MPOMEHUTE B CbCTaBa, CbAbPXKaHNETO
Ha BNAKHWMHHN KOMMOHEHTU Ha KJeTbyHUTE
CTEHM U in Vitro eH3MMHaTa CMUIaeMOoCT Ha
MbpBM NogpacT npe3 nbpBuTe 4 ceamuum
OT Beretauusita npu cAT TepBOCTOW OT
3Be3fgaH M exoBa [flaBuua U ecTecTBeH
nacuillieH TpeBOCTON, no3BonsBar fa ce
Hanpa.AT C/ieHNTE NO-BaXKHW U3BOAN:

X CpefHOTO CbhbAbpXaHue Ha
CIl e npubnnM3nTenHO e4HakBo 1 npu asata
TpesocTos (12,39% 1 11,62%).

<> TeMnbT Ha nMpomsiHa B
cbabpxaHneto Ha CBn HapacTBa CbOTBeET-
HO C 28,0% npw caTusa TpeBocTon 1 ¢ 32,6%
npu ecTecTBeHUs TPEBOCTON 3a nepuog oT
4 cegmuun.

X CbabpxaHneto Ha HAOB

digestibility of pastures decreased from
73,4% at the beginning of grazing to
53,8% at the end of the period or an
average of 26,7%. The results obtained
are not unexpected in view of the
biological features of legumes and
grasses crops. In legumes, there is a
faster development after growing at the
first growth compared to grasses.

In support of this finding are the
results of Kirilov (2010), who also
observed the lower durability of legumes
in mixtures with grasses. According to
Pavlov (1996), the legumes shows a
smaller competitive  power,  which
explains the approximate digestibility of
both types of pastures.

Decreasing the share of the legume
component in grass mixtures with
grasses has also been observed in
studies by many authors (Vasilev, 2008,
Stoycheva, 2015, Stoycheva et al., 2017).
Participation of the legume component in
both pastures (natural and sown) in 2017
is close. This made the nutritional value
of the pastures approximately the same
and the amount of crude protein assumed
during the study period.

CONCLUSIONS

The results obtained in determining
the changes in composition, plant cell
walls fiber components and in vitro
enzyme digestibility from first growth of
natural and temporary pasture allow the
following conclusions to be drawn:

<> The mean CP content is
approximately the same for both grasses
(12,39% and 11,62%).

<> The rate of change in CF
content increased by 28,0% for temporary
pasture and by 32,6% for natural pasture
for a period of 4 weeks.

<> The

NDF content
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HapacTtBa ¢ 3,57 %-HM eAvHUUM CEeOMUYHO
npy ecTtecTBeH TpeBoCTOW M ¢ 3,86 %-Hu
eaVHULM 3a ceaMuLa nNpu CAT TPEBOCTOW.

increases by 3,57% units per week in
natural grassland and by 3,86% units in
temporary pasture per week.

@ CrabpkaHneto Ha K/B o The ADF content in
Mpu cato nacvwe Hapactsa ¢ 3,30 %-HW | temporary pasture grows by 3,30% and in
AVHMLM, @ MU ecTecTBeH TPEBOCTON C | natural pasture by 3,63% per week.
3,63 %-Hu egnMHNLN CeaMUYHO. KX The lignin content
* CBABPKAHMETO HA MNTHUH | ihoreases by  0,974% in permanent
B ecTecTBeH TpeBocTou Hapactsa ¢ 0,974 pasture per week, while in the temporary

04-

6-Hi CAMHALN CEAMMYHO, '8 Tpi - CAT pasture the growth is 17,5% higher and
TPeBOCTOM pacTexsT e cbe 17,5% no-BucoK | | by 1.18% units f iod of 4
W HapactBa CbOTBETHO C 1,18%-Hu :,Cgreekises y L o units for a period o

e'u'MHML,";I’ sa nepg%ﬁﬁ;(;azﬂnomum. Ha < The reduction in the
CMWIIAEMOCTTa Ha CyXOTO BELLEeCTBO npu dlgest|b|ll'gy of dry matter in temporary
CATUS TPEBOCTON e Mo-Hucko oT Tosa npu | Pasture is lower than in the natural
ecTecTBeHUsi, KaTo nosydeHnute pesyntatu | pasture, the results obtained being
ca CboTBeTHO — 21,60% u 26,70% 3a | 21,60% and 26,70% respectively over a
nepvog, ot 4 cegmuup. period of 4 weeks.
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PE3IOME

Llenta Ha HacToALOTO MpPOy4YBaHe
e fJa ce YycTaHOBM ediekTa OT npwna-
raHeTo Ha OpraHWYyHO-MWUHEPAsTHUS MpPOo-
AykT Total Care Bbpxy OCHOBHU MOpdo-
JIOTUYHWN NpU3HaUU — BUCOYMHA Ha pacTte-
HWATA, NTBTHOCT Ha TPEBOCTOSA, U3paseHa
ype3 6post hopmupaHn cTbb1a N NPOAYK-
TMBHOCTTA Ha (hypax npu noLepHa copT
Mpucta 5.

W3cnepBaHeTo e npoBefeHOo npes
nepuoga 2014-2017 r. B ONUTHOTO Mosne
Ha WHCTuTyTa no 3emMegenue u cemes-
HaHne ,O6pasuoB undavk” - Pyce. Onu-
TbT BK/OYBA HETPETMPaAH BapuaHT (KOH-
Tpona) n BapyaHT C BHAcsHe Ha npoaykta
Total Care. fllouepHaTa e oTrnexpaaHa
Npv HEMOJIMBHM YC/I0BUS, a NpubupaHeTo
Ha cBexaTa Maca € W3BbPLBaHO BbLB
(hasa Ha4yano Ha UbdTex.

O606LieHnTe pesynTaTn nokaseart
pasnuyHo no cuna pgencteme Ha Total
Care, N0 OTKOCK W FTOAUHW, BBbPXY NPOYY-
BaHUTe MOPMOSOTMYHN NPU3HALN 1 MPo-

Accepted: 07.12.2018

Published: 12.12.2018

SUMMARY

The aim of the present study was to
determine the effect of Total Care organic
mineral product application on the main
morphological traits — natural plant height
and grass stand density, expressed by
stem number per m* and on the forage
productivity in Prista 5 alfalfa variety.

The study was carried out from
2014 to 2017 at the experimental field of
Institute of Agriculture and Seed Science
“Obraztsov  chiflik” Rousse. The
experiment included a control (untreated
variant) and variant with Total Care
product application. Alfalfa was grown
without irrigation and green mass
harvesting was carried out in early
flowering stage.

The summarized results showed a
different effect of Total Care, on the
morphological traits studied and on the
forage productivity, both in regrowths and
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OYKTMBHOCTTa Ha hypaxk. JIMCTHUAT Top
Total Care gokasaHo cTumynupa copmu-
paHeTo Ha MO-BUCOKU pacTeHUsi U OKa3sa
cnab nonoxuteneH eekT BbpXy MNOTEH-
ynana 3a cTbbnoobpasyBaHe. JINCTHO
npunoxeH Total Care nma sICHO M3paseH
nonoXnuTeneH edekT Bbpxy AobuBa Ha
cyxa Maca, KaTto CTUMynvpawoTo Aeii-
CTBME Ha NPOAYKTa BbPXY MPOAYKTUBHUS
noTeHUMan Hamansiea ¢ nopegHocTTa Ha
BeretauumTe. MonyvyeHnTe pesynrtatu ga-
BaT OCHOBaHWe Aa cMaTame, ye peHoTUn-
HaTa nposiBa Ha MOPJIOIOTUYHUTE NPU3-
HauUW BMUCOYMHA Ha pacTeHusiTa n 6poi
hopmMupaHn CcTb6/1a U Ha TEHETUYHUSA
noTeHUMasn 3a NPOAYKTUBHOCT € pesyaTar
OT C/IOXHaTa B3aMMOBpPb3Ka FEHOTMMN X
JINCTHO TOPEHE X YCNOBUS Ha cpeaaTta.

KntouoBu gymun: nouepHa, MCTHO
TOopeHe, MOpPKONOrMYHIN NpusHaum, 4o6mB
cyxa maca

yBO/[,

MouepHaTa (Medicago sativa L.) e
Hali-3HauMMaTa M LIMPOKO OTrnexgaHa
ypaxxHa 6ob6boBa KynTypa B CBeTa
(Bouton, 2012). B EBpona ntoLepHata ce
Bb3Nprema kaTo Buf C Hain-ronsam npmHoc
3a nocTuraHe Ha ycTOWYMBO 3emepesnve
nopagu peguua npuumHu: ukcmpaHe Ha
asoTa, oborarsBaHe Ha MOYBEHOTO MJIo-
Jopoave nopagu Abn60Ko gocturawara
KopeHoBa cucTema, 6bpP30 pasnaraHe Ha
KopeHoBaTa Ouomaca W HaTpynsaHe B
noysata (Huyghe, 2003). MNMpu cblyecTBy-
BallMTe nasapHU OTHOLLUEHWA MoBMLLABA-
HeTo Ha pgobuBa M nogo6psiBaHETO Ha
KauyecTBOTO Ha fioLepHaTa e OT Cblyec-
TBEHO 3HA4YeHue 3a pellaBaHeTo Ha 6en-
TbUHMSA NPOSEM.

Peauua HayyHu wuscnegBaHus ca
CBbP3aHN C TbPCEHEe Ha BBb3MOXHOCTY 3a
noBulaBaHe Ha p[o6mBa Ha hypax u
cemMeHa OT JloLepHa upes npunaraHe Ha
pasnnMyHM  arpoTexHuyecku cpeacrea —
ONTUMa/THA [IbCTOTA, WHTEH3WBHOCT Ha
nsnosssaHe, 6anaHcupaHo TOpPeHe, Tpe-
TUpaHe C JIMCTHM TOPOBE, PacTexHu pery-
natopu n 6uoctumynaropu (Sevov et al.,
2007; Terzi¢ et al., 2012). Jo6uBbBT, Kayec-

years. Total Care foliar fertilizer stimulated
the development of significantly higher
plants and had a slight positive impact on
potential for stem formation. The foliar
application of Total Care had a clearly
expressed positive effect on dry matter
yield. It was found that the stimulating
effect of the product on the productive
potential decreased in each subsequent
growing season. The obtained results give
a reason to consider that the phenotypic
expression of plants height and stems
number morphological traits and of the
genetic ability for productivity is a result of
the complex relationship genotype x foliar
fertilization x environment conditions.

Key words: alfalfa, foliar
fertilization, morphological traits, dry
matter yield

INTRODUCTION

The alfalfa (Medicago sativa L.), is
the most important forage legume widely
grown throughout the world (Bouton,
2012). In Europe alfalfa is considered to
be the species with the greatest
contribution to sustainability of the
agriculture for many reasons: nitrogen
fixation, enrichment the soil fertility due to
deep reaching root systems, quick
decompose of root biomass and
accumulation in to the soil (Huyghe,
2003). The yield increasing and improving
the quality of alfalfa is of great importance
for protein problem deciding under now
existing market relations.

A number of scientific studies are
related to search opportunities for
increasing alfalfa forage yield and seed
yield by applying different agrotechnical
practices — optimal density; intensity of
utilization; balanced fertilization;
application of foliar fertilizer, growth
regulators and biostimulators (Sevov et
al.,, 2007; Terzi¢ et al., 2012). The yield,
forage quality and the persistence of the
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TBOTO Ha hypaxa ¥ AbAroTpaiiHocTTa Ha
rnocesute ca npu3Hauu, KOMTO B ronsama
CTeneH ce AeTepMuHMpar OT ocurypsiBaHe-
TO Ha BCWUYKM XPaHUTESHW efleMeHTU B
ontumanHu konudectsa (Kores and Froud
Williams, 2002; Georgieva and Nikolova,
2010; Vasileva, 2013). Cnopeg Pachev
(2013) ynoTpebaTa Ha TeuyHUTE TOpOBE
crnomara 3a no-6bLp30TO NMpeofossBaHe Ha
CTPECOBUTE CBLCTOAHUA OT EKCTPeMHUTe
KAMMaTU4YHW YC/IOBMS M MOBULLIABA YCTOM-
YMBOCTTA Ha pacTeHuaTa Ha HUCKU Temne-
patypu 1 3acyllaBaHe, Kakto U Ha npoayk-
umMsTa Npu cbxpaHsaBaHe 1 TpaHCNopTUpaHe.

Sevov et al. (2007), Sevov (2011) un
Vasileva (2015) yctaHoBsiBaT, 4ye npunara-
HETO Ha pacTexHuTe perynatopy okassa
nonoxutesieH edekT BbPXy 06/MCTEHOCTTa
npw nouepHara, rpaxa un gusa. Vasileva and
Kertikov, (2001; 2004) cbobuwaBaTt 3a NoBu-
lwasaHe gobvBa Ha CeMeHa, Kb/iHAemaTa
€Heprus n KbJHAEMOCTTa Ha ceMeHarta npu
ecnapseta (Onobrychis Adans.), cnepg, Tpe-
TUPHE C OWONOTMYHO-aKTUBHU BELLECTBA.
PactexHute perynatopu u 6uoctumynaro-
puTe, Kato KOMMIEKCHU MNPOAYKTU, CbObp-
Xaly BCUYKM  HEeobXoAMMMW  XpaHWUTESHU
eNleMeHTU M/C XYMUHOBWU KUCENNHU 1
€H3MMK, BOAAT A0 YBe/NuMyaBaHe CKopocTTa
Ha (boTOCUHTe3aTa, 3acunBaHe obMsHaTa
Ha BellecTBaTa W npepasnpefensHe Ha
XpaHWTeNHWTe BeLlecTBa B pPacTUTENHUA
opraHnsbm (Popov and Dzimotudis, 2007;
Sabev and Pachev, 2008). B cBoe npoyuBa-
He Kertikov et al. (2016) yctaHoBsiBaT, 4e
He3aBuCMMO OT ycrnosusTa (thaktopute) u
MexXaypeLoBuUTe pa3CTosiHMe Ha oTrexja-
He Ha nwouepHaTta, GVMOMOTMYHUTE MNOCEBU
TpeTupaHu ¢ 6uonpenaparta ,Ekocun P” ce
OTKpOsiIBaT C Hali-BMCOKa KakTo 0bLia, Taka
W N0 CTPYKTYPHW e/leMEeHTU (McTa, cTbbna
N KOPEeHW) HUTpaTpeayKTasHa akTUBHOCT Ha
pacteHMaTa M C  NO-BUCOKO  06LLO
CbAbpXaHue Ha NNacTUaHU NUTMEHTH.

Pesyntatn 3a ctumynupallo pgeiic-
TBME Ha OMONOrMYHUTE MPOAYKTU BbPXY
61ONOTNYHN, MOPOSIOTMYHM N CTOMAHCKM
npu3Hauum ca JoknagsaHu W OT  Apyru
aBtopn (Churkova and Lingorski, 2010;
Bozhanska et al., 2017a; Bozhanska et al.
2017b, Yakimov and lvanov, 2017, Zhekova
et al., 2017).

LlenTa Ha HacToslILLEeTO npoyyBaHe e

stand are traits, in great extent
determined by ensurance all of nutrients
in optimal amounts (Kores and Froud
Williams, 2002; Georgieva and Nikolova,
2010; Vasileva, 2013). According to
Pachev (2013) the use of liquid fertilizers
contributes to faster overcoming stress
cause by extreme weather conditions and
increases the resistance both of plants to
low temperatures and drought and the
products during storage and
transportation.

Sevov et al. (2007), Sevov (2011)
and Vasileva (2015) found that the
application of growth regulators had a
positive effect on alfalfa, pea and vetch
leafness. Vasileva and Kertikov (2001;
2004) reported increasing of the seeds
yield, the germination energy and
germination of the seeds in sainfoin
(Onobrychis Adans.) after treatment with
biologically active substances. The growth
regulators and biostimulators, as complex
products containing all necessary
nutrients plus humic acids and enzymes,
contribute to increase the rate of
photosynthesis, enhance metabolism and
redistribute nutrients in the plant organism
(Sabev and Pachev, 2008; Popov and
Dzimotudis, 2007). In a study, Kertikov et
al. (2016) found that regardless of the
conditions (factors) and the inter-row
spacing of alfalfa growing, by the highest
both general and on structural elements
(leaves, stems and roots) nitrate
reductase activity of plants and total
content of plastid pigments the biological
stands treated with bio product Ecofil P
were distinguished.

Results for the stimulating effect of
biological  products on  biological,
morphological and economic traits have
been reported by other authors (Churkova
and Lingorski, 2010; Bozhanska et al.,
2017a; Bozhanska et al., 2017b; Yakimov
and Ivanov, 2017; Zhekova et al., 2017).

The aim of the present study was to
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[a ce ycTaHoBY echekTa OT npuiaraHeTo Ha
nuctHua Top Total Care BbpXy OCHOBHUTE
MOPCOONIOrMYHN NpU3HALUM — BUCOYMHA Ha
pacTeHusTa, NIBTHOCT Ha TPEBOCTOA W
NPOAYKTMBHOCT Ha hypaxk npwu souepHa
coprt lNpwucta 5.

MATEPWNAN N METO4WA

N3cnepBaHeTo e npoBefeHo npwu
HenosiMBHM ycrioBus, npes nepuoga 2014-
2017 r. B ONUTHOTO nosie Ha MHcTUTyTa
no 3emegenvie n cemesHaHue ,O6pasLoB
uncbnnk” - Pyce cbc copT [lpucta 5.
OnnTbT e n3seneH no 6710KkoBKA MeTof, B
yeTMpu MNOBTOPEHMsA, C TrOo/ieMuHa Ha
pekonTHaTa nmapuenka 5 m’ u BKIoUBA
HeTpeTupaH BapuaHT (KOHTpona) u
BapuaHT C BHacsHe Ha Total Care B fo3a
200 ml da™. BHacsiHeTO e N3BBbPLLBAHO
NIUCTHO, [BYKpaTHO BbB BCEKM nogpacT
npu BMCOYMHA Ha pacTeHusaTa 10-15 cm u
BbB (haza OyToHmsauus. Total Care e
OpraHVYyHO-MUHEpasIeH NINCTEH TOp Ha
upmaTa Lebosol, cbabpxauw, 9,4% o6y,
azor (N) 120 g/l; 0,9% o6uw, docdop
(P,0Os) 10 g/l; 2,7% o6buw, kanuii (K,0O) 35
g/l. OonbnHuTenHo cbabpxa: 0,05%
BOAOpa3TBOpUM 60p kato 6GopeTaHona-
MuH (B) (1 g /I B); 0,3% BogopasTBopuMa
mMeZ (Cu) kato meneH Hutpat (4 g/l Cu);
1,5% Bopgopa3TBOpuM MaHraH (Mn) kato
MaHraHoB Hutpat (20 g/l Mn); 0,5%
BOAOPA3TBOPUM UMHK (Zn) KaTo LMHKOB
Hutpat (6 g/l Zn); 1,7% BOAOPaA3TBOPUM
marHesun (20 g/l MgO); 11,6%
opraHu4yHa cybcTaHuus.

Centbata € wu3BbLPLUIEHA B ONTU-
MaJ/THMS CPOK, CbC cenTbeHa Hopma 2,5 kg
da™ u MeXaypenoso pactosHue 12,5 cm.
BucounHaTta Ha TpeBOCTOsA € oTuMTaHa B
Cm, KaTto ca MepeHn MHO3MHCTBOTO HOp-
MasIHO pa3BuTK CTbbHMa OT NMOBbLPXHOCTTA
Ha nouysata A0 Bbpxa uM. [okasatensr e
OTuMTaH BbB (pasza Havasnio Ha UbdTex,
HenocpeACcTBEHO npean KocuTbata, ypes
u3MepBaHe Ha 5 MecTa BbBB BCHKO
MOBTOPEHNE 3a BCEKW BapuaHT. MnbT-
HOCTTa Ha TPEeBOCTOS, M3pa3eHa upes3
6poii cTb6Na Ha M’ e oTuMTaHa npeau
Kocutba, ypes meTposka ¢ naouy, 0,250 m?

determine the effect of Total Care foliar
fertilizer application on the main
morphological traits — plant height, grass
stand density and on the forage
productivity in Prista 5 alfalfa variety.

MATERIAL AND METHODS

The study was carried out without
irrigation from 2014 to 2017 at the
Experimental field of the Institute of
Agriculture and Seed Science "Obraztsov
Chiflik" - Rousse with Prista 5 alfalfa
variety. The experimental design was a
randomized block with four replications.
The harvesting plot size was 10 m? The
field trial included variant with Total Care
product application, at 200 ml da™
application rate per treatment and control
(untreated variant). Foliar fertilization was
applied twice in each regrowth — at plant
height of 10-15 cm and in bud stage. Total
Care is an organic mineral foliar fertilizer,
from Lebosol. The product containing 9,4
% Total nitrogen (N) 120 g/I; 0,9 % Total
phosphorus (P,Os) 10 g/l; 2,7 % Total
potassium oxide (K,O) 35 g/l. Also
contains: 0,05 % Water-soluble boron as
boron ethanolamine (B) (1 g/l B); 0,3 %
Water-soluble copper as copper nitrate
(Cu) (4 g/l Cu); 1,5 % Water-soluble
manganese as manganese nitrate (Mn)
(20 g/l Mn); 0,5 % Water-soluble zinc as
zinc nitrate (Zn) (6 g/l Zn); 1,7 % water-
soluble magnesium (20 g/l MgO); 11,6 %
Organic substance.

The alfalfa was sown in the
optimum agrotechnical period, with 2,5 kg
da™ sowing rate and 12,5 cm inter-row
space. The grass stand height in cm was
recorded as the majority of normally
developed stems were measured from the
surface of the soil to the top. The indicator
was recorded in early flowering stage
before every cutting. It was done in 5
places in each harvesting plot for both
variants. The grass stand density,
expressed by stem number per m?, before
cutting in each harvesting plot for each
variant by sampling plot with area 0,250
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(50 x 50 cm) BbB BCSIKO NOBTOpPEHWE 3a
BapuaHTuTe.

Jlo6usute (B kg da™) no nogpactu
W TOAMHW ca OTYMTaHM BbB (ha3a Havano
Ha Ub(Tex, upe3 npeTernsHe Ha
okoceHaTa cBexa O6uomaca. CbAabpxa-
H/ETO Ha CyxO0TO BeLecTBO e onpe-
JensHo 4pe3 wuscylwaBaHe Ha cpejHa
npoba 3eneHa maca (200 g) B cywumnHa
kamepa npu 105°C [0 NOCTOSAHHO Terno.
JaHHuTe 3a gobuBa Ha 3efeHa maca u
CbAbpXaHNETO Ha Cyx0 BELEeCcTBO ca
U3nos3BaHn 3a onpegensHe fobwsa Ha
cyxa maca B kg da™.

MbpBaTa M TpeTara rOAvHW Ha
npoyyBaHe ca HanpaseHW No 3 0Tkoca, a
BTOpara u yeTBbpTara — no 4.

[JaHHuTe 3a npoyysaHuTe npusHa-
UM ca matematmyeckun o6paboTeHu no
MeToAa Ha efHoaKTOpHWUS AmMcnepcuo-
HeH aHasi3 (ANOVA), a focToBepHOCTTa
Ha pasnukMTe e yCcTaHOBEHa 4pe3 MHO-
XeCTBeH aHasm3 no metoda Ha Duncan's
multiple range test. W3nonssaH e
nporpaMHUaT NpoaykT SPSS Statistics 19.

PE3YJITATU N OBCBXXOJAHE
Mo OTHOWEHME Ha KIMMaTUYHUTE
yc/noBus npe3 nepuoga Ha npoyyBaHe,
obycnaeswmM BapupaHeTo Ha gobuBa wu
dhopmupawmMTe ro CTPYKTYPHU  KOMMO-
HEeHTM ca HabnwgaBaHW pa3nuuus B
TemnepaTypHuTe CyMU W KOMMYECTBOTO
Ha Ba/leXuTe W TAXHOTO pasnpegeneHue
no Meceuu W TroAMHUM N0 Bpeme Ha
chopMupaHe Ha nogpacTuTe npw soLep-
HaTta. B MeTeoposiorMYHO OTHOLUEHUE
rogMHaTa Ha 3acsiBaHe Ha /ouepHata
6ewe OGnaronpusitTHa 3a pa3BUTUETO Ha
HOoBOCb3faaeHnTe nocesu (Tabnuua 1).

m2 (50 cm x 50 cm) was accounted.

The forage yields (kg da™) were
determined by regrowth, years and
average for the study period in early
flowering stage by weighing the green
biomass. The dry matter content was
calculated by drying the green mass
sample (200 g) to constant weight in a
drying chamber at 105°C. Data for green
mass yield and dry matter content to dry
matter yield determination (kg da'l) were
used.

The first and third experimental
years 2 cuttings were made, and in the
second and fourth years 4 cuttings.

The data for the studied traits by
the One-way analysis of variance
(ANOVA) method were analysed.
Significance of differences was tested by
Duncan’s multiple range test (DMRT). The
STATGRAPHICS PLUS software product
was used.

RESULTS AND DISCUSSION

Regarding the  meteorological
conditions for the study period,
determining the variation of the yield and
its structural components, significant
differences in both temperature sums and
the amount of rainfall and its distribution
by months and years were observed
during the alfalfa regrowths. The year of
alfalfa sowing was characterized as
favourable for the development of new
established stands (Table 1).
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Tabnuua 1. MeTeoposiorMyHa xapakTepucTrKa Ha nepnoaa Ha NpoyyBaHe
Table 1. Meteorological characteristic of the study period

Meceum, feceTaHesku, Banexw / Rainfull, mm >t°cC
Mepuogn
Months, degade& periods | 2014 | 2015 | 2016 | 2017 |1896-2005| 2014 | 2015 | 2016 | 2017 | 1896 -2005
X OKktomBpn —=MapT| 511 ¢ | 3957 | 3072 | 2507 | 2351 | 9467 | 8734 | 11912 | 7589
> Octoler — March
Anpun /April |75 | 21,8 | 22,2 | 2.2 148 1098 | 72,2 | 1562 | 109,3 | 995
I 532 | 119 | 363 | 50,3 20,6 96,6 | 137,6 | 1583 | 107,0 110,2
W41 | 35 | 181 | 227 15,6 143,9 | 1325 | 1230 | 1291 132,2
al 648 | 372 | 766 | 752 50,7 350,3 | 342,3 | 4375 | 3454 341,8
Maii/May I 195 | 51 | 40,7 | 430 16,8 138,0 | 1753 | 1276 | 1525 152,2
I 382 0 2,0 | 138 21,3 156,6 | 186,3 | 156,0 | 1657 167,7
09,0 | 14,3 | 556 | 335 28,1 2131 | 207,7 | 2096 | 188,0 192,3
al166,7 | 19,4 | 983 | 90,3 66,1 507,7 | 569,3 | 493,2 | 5062 512,2
fOnv/June | 10,7 | 12,9 | 42,9 | 36,1 24,1 192,4 | 2045 | 1821 | 2003 192,3
I 558 | 10,8 | 28,0 | 243 30,0 194,8 | 2199 | 230,8 | 2033 202,2
W 12,9 | 414 | 33 08 26,4 197,5 | 1903 | 247,8 | 2516 212,1
al 794 | 651 | 742 | 621 80,5 584,7 | 614,7 | 660,7 | 6552 606.,6
fonm/July I 282 | 118 | 22 | 568 25,0 2202 | 2285 | 2350 | 2352 220,1
W 207 | 57 0,0 8,8 24,1 218,7 | 2398 | 2410 | 2244 2254
n_184 | 13 0,0 | 191 18,3 262,7 | 2945 | 2863 | 2678 252,2
al 673 | 188 | 22 | 847 67,4 7016 | 7628 | 7623 | 7274 697,7
Asryct/August | 0.1 | 87,4 | 00 0,0 158 2416 | 2413 | 256,7 | 2659 281,0
W24 | 476 | 371 | 36 16,3 2446 | 2398 | 2113 | 2474 2235
W 327 | 69,7 | 17,0 | 304 173 2430 | 234,6 | 2408 | 2226 2354
al 352 | 2047 | 54,1 | 340 49,4 7292 | 7157 | 7088 | 7359 739,8
CentemBpu / September | 25,2 0 0,0 41,2 14,3 204,9 223,8 229,4 209,5 193,6
07 | 646 | 119 | 00 15,2 188,5 | 187,6 | 2102 | 232,0 179.4
W 41,2 | 486 | 48 10 151 143,6 | 1612 | 1434 | 1445 162,3
al 671 | 1132 | 16,7 | 42.2 44,6 537,0 | 572,6 | 583,0 | 586,0 535,3
L Anpun —CenTemBpY 4o 5 | 4584 | 3211 | 3885 | 3675 | 3410,5 | 3577,4 | 3556,1 | 3507,6 | 34262
> April - September|

[Jo6para BnarosanaceHocT Ha Mou-
BaTa M BUCOKWUTE TemnepaTypu npes mapT
ocurypvixa gobpo nokb/iBaHe M rapHupaHe
Ha nocesute. KoimMyecTBOTO Ha BasiexuTe
n TemnepaTtypHuTe Ccymm 3a nepuoja
anpun-asryct 2014 He ce OTK/IOHABaxa
CblLLIECTBEHO OT Te3W 3a MHOroroAuLHuA
nepuog v nouepHarta opmupa Tpy oTKoca.

Mpe3 2015 r. pobpoTo Banarosa-
nacsiBaHe Ha noyBaTa W TemnepaTrypHu
CYMW OKOJI0 HOpMata ocurypuxa HopMasiHo
pasBuTME Ha NbpBM nogpact v [06bP
HayasleH pacTex Ha pacTeHuATa BbB
BTOpW. TpeTu u 4YeTBbLPTU nogpactu ce
pasBuxa B YCNoBuA Ha BoAeH geduunt (c
U3K/IIOYEHME Ha Mecel, aBryct), KOUTo He
no3Bo/siMxa COpPTbLT JIOLepHa fJa MposiBn
Hanb/IHO TEeHeTUYHWs CU noTeHuman no
npoyysaHuTe npusHauym U NOBMAXA
HeraTVBHO BbpXy [06MBUTE Ha hypax.

Tpertatra rognHa ce oT/MyaBa C
NPOABL/DKUTESNIHN  OABXO0BHU  nepuoaun
npes3 BCUYKM MECeuun OT BeretauuaTa Ha
nouepHarta. Toea fosefe A0 3abaBsiHe

The sufficient soil moisture and
high temperatures in March ensured
good germination and stand density. The
amount of precipitation and the
temperature sums for the period April-
August 2014 were close to the long-term
norms and three cuts were obtained.

In 2015, the favourable soil
humidity and temperature sums around
the norm ensured a normal development
of a first regrowth and good initial growth
of plants in a second one. During next
third and fourth regrowth development a
long drought was occurred (except in
August), which did not allow the alfalfa
variety to completely manifest their
potential for the studied traits. Four cuts
were  harvested, but unfavorable
conditions affected forage yield.

The third year was characterized
with prolonged rainy periods in all months
of the alfalfa growing season. It led to
delay of growth and development of the
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Ha pacTexa W pasBMTMETO Ha TpeBo-
cTouTe Mo nogpactn u 6sxa nosyvyeHu
Tpu oTKoca.

MeTeoponornyHNTe yCroBus npes
2017 r. b6sAxa 6GnaronpusATHW, C Konn4ye-
CTBa Ha Basiexute wun Temnepatypu
6M3KN A0  CPegHUTe  Ab/TOCPOYHM
HOpMUW, KOETO M03BO/M hopMupaHe Ha
yeTupwu oTKoCa.

BucounHata Ha pacTeHusiTa €
COpPTOB MpM3HaK, u4uSATO (peHoTunHa
nposiBa Ce MNPOMEHS MNo4 BAWSHWE Ha
BbTPELWHN W BBbHWHU akTopu. [lpes
nepuoga Ha npoyysaHe ce Habnwgasat
pasnmuna B edpekTa OT npuiaraHeTo Ha
Total Care Bbpxy BuUcCOYMHaTa Ha TpeBo-
CTOA Ha souepHa copt lMpucta 5, kakTo
no rogmHu 1 no otkocu (Tabnuua 2).

Tabnuya 2. BnusHume Ha Total Care
nrouepHa copt MNpucta 5

alfalfa grass stands at the regrowths and
three cuts were obtained.

The meteorological conditions in
2017 were favourable with amount of
rainfall and temperatures close to the
average long-term norms and allowing
four regrowths to be formed.

Plant height is a variety trait which
phenotypic expression is changed by the
influence of internal and external factors.
During studied period differences in the
effect of Toltal Care application on the
grass stand height in Prista 5 alfalfa
variety, both in years and regrowths were
observed (Table 2).

BbpXy BUCOYMHaATa Ha TPEBOCTOA Ha

Table 2. Effect of Total Care on grass stand height in Prista 5 alfalfa variety

EcTtecTBeHa BMco4YMHa Ha pacTeHusita / Real plant height, cm
BapunaHtn 2014
Variants | oTkOC Il oTkOC 11l oTKOC IV oTkoC CpeaHo / Mean
| cut Il cut 1l cut IV cut
TOTAL CARE 87 63 33 - 61,00 a
KoHTpona 75 55 30 - 53,33 b
Pasnuka (+/-) / Diference (+/-) +12 +8 +3 - +7,67
LSD 0,05 3.84
2015
TOTAL CARE 92 62 51 57 65,50 a
KoHTpona 103 53 42 54 63,00 b
Pasznuka (+/-) / Diference (+/-) -11 +9 +9 +3 +3,50
LSD 0,05 2,21
2016
TOTAL CARE 63 66 51 - 60,00 a
KoHTpona 58 59 51 - 56,00 b
Pasznuka (+/-) / Diference (+/-) +6 +7 - - +4
LSD 0,05 3,24
2017
TOTAL CARE 106 83 85 20 73,50 a
KoHTpona 97 87 82 17 70,75 a
Pasznuka (+/-) / Diference (+/-) +9 -4 +3 +3 +2,75
SE 2,95

LSD 95% - CTOHOCTTE B KOJIOHWTE C efjHa U CbLya GykBa HAMAT [40Ka3aHOCT Ha pas/iukute
LSD 95% - values in the columns followed by the same letter are not significantly different

MonydyeHnTe pesynTaty 3a nbpea-
Ta Beretauus Ha swouepHaTa nokasear,
ue npunaraHeTo Ha Total Care e okasasno
cuneH nonoxeteneH edekT  Bbpxy

The results obtained showed that
Total Care application had a strong effect
on the grass stand height in the first
regrowth for the first alfalfa growing
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BYCOYMHATA Ha TpeBOCTOMTE B MbPBU
noapacT — NpeBULLIEHME HaJ, KOHTpo1aTa
c 12 cm. BbB BTOpM M TpeTn nogpact
TeHAeHUmMATa 3a CTUMyNnpaLlo geicremne
Ha NPoAyKTa BbpXYy MpOoy4YBaHUSA NPU3HaK
ce 3anasBa. TpeTupaHuTe nocesun ca no-
BMCOKM OT KOHTpoO/iaTa, CbOTBETHO € 8 cm
M 3 cm. YcTaHoBfBa Ce CblLl0O, Ye C
nopefHocTTa Ha nogpacTute ctumynpa-
LLOTO AeicTBME Ha MpoaykTa oTcrabsa.
Mpe3 nbpBaTa pekonTHa rogyHa TpeTnpa-
HUAT noces e hopmupasn no-BUCOKM pac-
TEHUS1 OT KOHTposiaTa, KaTo NMpeBULLEHNETO
0T 7,67 cme CTaTUCTMYECKN foKa3aHo.

Mpe3 BTOpaTa BereTauus Hali-
cuneH nonoxuteneH edekt Ha Total
Care e yctaHOBEH BbB BTOpM U TPeTU
nogpacTtun, Korato € OTYeTEHO NpeBuLIe-
HuMe ¢ 9 cm. BucouuHata Ha TpPeBOCTOSA
Ha TpeTupaHWs nNOCceB, CcpegHo 3a
BTOpaTa peko/THa rofvHa npeBuvlaBa
[oKasaHO BUcCOYMHaTa Ha KOHTposiaTa C
3,5cm.

B nbpBM OTKOC Ha TpeTaTa
BeretauMs OT4YETEHMTE CTOMHOCTU 3a
npusHaka npu TpeTupaHus u HeTpe-
TUpaHNA Noces ca CbOTBETHO 63 cm 1 58
cm. BbB BTOpY nogpacT TeHAEeHUMATA 3a
nonoXxuTenHo BansHue Ha Total Care ce
3anassa, a B TpeTu BUcCoOYMHATA Ha
TpeBocToUTE C U 6€3 NIMCTHO TOpEHe e

n3paBHEHa.
Mpe3 wudeTBbpTata roguHa e
HabniogaBaHa no-cuHa  heHoTUnHa

eKCrnpecna Ha TreHUTe KOHTpompaliun
npu3Haka B TpPeTupaHUTe TPEBOCTOMN,

KaTo MOJSIOKUTESIHOTO  JeicTBMe  Ha
NpoAyKTa He e A0CTOBEPHO.
OT pesyntatute 3a nNpu3Haka

NABTHOCT Ha TPEBOCTOs, U3paseH upes
6poii cTb6NA Ha M, NOCOYEH B TabMLA
3 ce BWxga, 4Ye B MbpBM nogpacT B
rogMHaTa Ha cb3faBaHe Ha noceBuUTe
pasnukata Mexay TPeTMpaHusi BapuaHT u
KOHTpoaTa e He3HauUTenHa.

season, exceeding the control by 12 cm.
In the second and third regrowths, the
trend for positive influence of the product
on the studied trait was kept. Treated
stands were higher than the control 8 cm
n 3 om, respectively. It was also found
that stimulate affect of the product was
decreased at each following regrowth. In
the first productive year higher plants for
stands with Total Care application were
established significantly exceeding the
control by 7,67 cm.

A different effect of the product on
the trait was observed during the second
growing season. The data showed the
strongest positive impact of Total Care in
the second and third regrowth, with a
reported excess of 9 cm. Average for the
second harvest year the height of treated
grass stand exceeded significantly the
height of untreated stand with 3,50 cm.

The reported values for the trait in
first cut of the third growing season were
63 cm and 58 cm in the treated and
untreated variants, respectively. In a
second regrowth the trend for positive
influence of the Total Care on the trait
was kept, and in third one the stands
height for the both variants (with and
without leaf fertilization) was equal.

It was observed a stronger
phenotypic expression of the genes
controlling the trait at the treated stands
in the fourth year, but the positive
influence of the product was not
significant.

The results for the grass stand
densit%/ trait, expressed by stems number
per m- are presented in Table 3. The trait
values showed that in the first regowth in
the alfalfa establish year the difference
between a treated variant and the control
was not significant.
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Tabnuua 3. BnusHue Ha Total Care BBbpXy MIBTHOCTTA Ha TPEBOCTOA Ha

nrouepHa copt MNpucta 5

Table 3. Effect of Total Care on grass stand density in Prista 5 alfalfa variety

Bpoii cTb6na Ha m” / Stem number per m”
BapuaHTn 2014
Variants | oTKOC Il oTKOC Il oTKOC IV oTkoc CpegHo
| cut Il cut Il cut IV cut Mean
TOTAL CARE 85 136 66 - 95,66 a
KoHTpona /Control 83 127 58 - 89,33 b
Pasznuka (+/-) / Diference (+/-) +2 +9 +8 - +7,09
LSD 0,05 4,69
2015
TOTAL CARE 490 452 446 417 451,25 a
KoHTpona /Control 464 394 430 404 409,33 B
Pasnuka (+/-) / Diference (+/-) +24 +58 +26 +13 +41,98
LSD 0,05 40,09
2016
TOTAL CARE 1172 454 440 - 688,00 a
KoHTpona /Control 1192 496 484 - 724,00 a
Pasznuka (+/-) / Diference (+/-) -20 -42 -44 - -36
LSD 0,05 72,32
2017
TOTAL CARE 537 439 346 146 367,00 a
KoHTpona /Control 533 409 356 121 354,75 a
Pasznuka (+/-) / Diference (+/-) +4 +9 +10 +25 +12,25
SE 57,88

LSD 95% - cToliHOCTTE C efHa 1 Chblia b6ykBa HAMAT [,OKa3aHOCT Ha pasfMkuTe
LSD 95% - values followed by the same letter are not significantly different

BbB BTOpW M TpeTU OTKOC e ycTa-
HOBEH MO-CU/IEH CTMMYnMpal, edpektT Ha
Total Care BbpXy NpPOAYKTMBHOCTTA Ha
cTbbna. OTYETEHUTE CpPefHU CTOWHOCTM
couyaT, ye npes3 MbpBaTa rofuHa Ha npo-
yuBaHeTo Total Care e gonpuHechbn 3a

pa3BMTMETO Ha JoKa3aHO Mo-NNbTHU
TpeBoCTON.
JaHHnte 3a BTOpara roguHa,

Xapaktepusumpatia ce ¢ npoab/HKUTENEH
nepuoj Ha 3acyllaBaHe MnokassaT, ye B
nbpBM nogpact copteT [llpucta 5 e
pearmpasn nosioKNTESTHO Ha TpeTupaHeTo
C OpraHN4yHO-MUHEPaUTHUSA JIMCTEH TOp,
hopmupainkm  MNO-roIIMO  KONMYECTBO
cTbbna Ha eauHuua nnaow, (490 6p.), B
cpaBHeHWe c KoHTponarta (464 6p.). BbB
BTOPW OTKOC BapuaHTbT  BK/IHOYBALL,
npunaraHe Ha Total Care OTHOBO e
nokasasl 3HauuTesIHo No-A06bP NOTeH-
uman 3a cTbbroobpasyBaHe. B cnegsa-
WmMTe TpeTun U YeTBBbPTU OTKOCK ce Hab-
nojasa otcnabsaHe Ha CTUMY/IMPALLOTO

A stronger stimulating effect of
Total Care on the stems productivity in
the second and third cuts was found. The
mean values reported indicated that
during the first experimental year Toltal
Care was contributed to the development
of significantly better grass stand density.

The data  showed positive
response of Prista 5 variety to the
treatment with the organic mineral foliar
fertilizer, as forming more stems per unit
area (490) compared to the control (464)
in first cut at the second year, which was
characterized by a prolonged period of
drought. The variant including Toltal Care
application was again shown a
significantly better potential for stems
formation in a second cut. There were
established a decreases in the
stimulating effect of the product in the
following third and fourth cuts. The
average trait values indicated that the
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fJeiictBue Ha npogykta. CpefHuTte CTOW-
HOCTU 3a Mpu3Haka nokassaT, 4e npes BTO-
paTa pekoniTHa rogvmHa TpeTupaHusT TPeBo-
cTol Ha copT lMpucta 5 e ¢ no-go6pa npo-
OYKTMBHOCT Ha CTbbna Ha eguHuua nnoL,
kaTo npeBulleHneTo oT 41,98 6p/m* e
[oka3zaHo. Moxe fa ce kaxe, Ye B No-Cyxu
roAVHW NPOAYKTHT MMa MO-ACHO M3pas3eHo
NOMOXMTENHO Bb3AENCTBME BbPXY CTHO/10-
o6pa3syBaHeTo.

PesyntatuTe couart, 4ye npes TpeTa-
Ta BereTauusi Ha nouepHaTta, Total Care He
€ [JonpvHechbn 3a pas3BMTMETO Ha Mo-
rofiiMo  KONM4YecTBO CTbOMa Ha eguHula
nnow,. lMpe3 yeTBbpTarta BereTauus Hain-
CUMHO CTUMynupawo Aelicteue Ha Total
Care e ycTaHOBEHO B 4eTBbPTW MOApPACT,
Korato (peHOTMMHAaTa eKCNpPecusi Ha reHnTe,
KOHTpO/Mpally npusHaka e Haii-cnaba wu
npu fABata BapuaHTa. BugHo e, uye npes
nocnefHata pekosiTHa rogyHa Ha niouep-
HaTa TpPeTUpaHusAT BapuaHT U KOHTposata
ca C n3paBHeHa MIbTHOCT Ha TPeBOCTOUTE.

dopmupaHeTo Ha Aobuea Ha hypax
npu niouepHaTa e cnoxeH npouec, obyc-
NaBsilLy, ce OT B3aUMOAENCTBMETO Ha pacTe-
HUATA C  arpoKIMMatuyHWTE U MOYBEHU
yC/10BUS.

JaHHuTe 3a f06MBMTE Ha cyxa Maca
ca npeactaBeHn B Tabnuuya 4. Hab6nio-
[JaBaT ce 3HauuTeNHW pasmuus B edhekta
OT npunaraHeto Ha Total Care BBbpPXY
npusHaka, npu nouepHa copT MpucTa 5,
KakTo no 0TKOCW, Taka 1 No roAuHu.

Mpe3 nbpBarta BereTauuns, B Nbpen
nogpacTt, 3a nocesBbT TpeTupaH ¢ Total
Care e otyeTeH gobuB Ha cyxa maca
864,7 kg da?, npesuvwasaly, aobusa 3a
KoHTponarta (745,9 kg da'z) € 15,91%. Ot
OTYETEHMTE CTOMHOCTM Ce BWXAa, 4e
npunaraHeTo Ha NpoaykTa e AOoNPUHecso
3a hopmMpaHeTo Ha No-BUCOKM A06UBMK 1
B crefBalinte asa 0TKOCa, CbOTBETHO C
10,87% u 5,38% cnpAmMO KOHTposaTa.
MpaBu BneyatsieHne, 4Ye aHa/IOTMYHO Ha
[JaHHWTe 3a BYCOYMHA Ha TPEBOCTOS, CTU-
My/IMPaLLOTO Bb34ENCTBME HA JIMCTHOTO
TOpeHe BbpXy JobuBa HamansiBa C
nopeAHocTTa Ha nogpacTtuTe.

treated grass stand of Prista 5 variety had
a better stem productivity per unit area
during the second harvest year, and the
increase of 41,98 stems/m® compared to
the control was significant. It can be
noted that in more dry years the product
has a clearer expressed positive impact
on stem formation.

The results indicated that during
the 2016 Total Care was not contributed
to the development more stems per unit
area. During the fourth growing season,
the strongest stimulating effect of Total
Care in the fourth regrowth was found,
when for the both variants the genes
controlling the stems formation was
distinguished with the lowest phenotypic
expression. It was found that in the last
alfalfa productive year the treated variant
had an equal grass stand density with the
control.

The formation of alfalfa forage yield
is a complicated process due to the
interaction of plants with agroclimatic and
soil conditions.

Data for dry matter vyields are
presented in Table 4. There were
observed significant differences in the
effect of Toltal Care application on the
trait in Prista 5 alfalfa variety, both in
regrowths and in years.

In the first regrowth during first
growing season, for the stand treated
with Total Care 864,7 kg da? dry matter
yield was reported, exceeding with
15,91% the vyield for the control (745,9 kg
da'z). The values reported indicated, that
the product application contributed to
higher yields compared to the control in
the following two cuts by 10,87% and
5,38%, respectively. Similarity to the
grass height data decreasing of the
stimulating impact of the foliar fertilization
on the yield at each subsequent regrowth
was established.
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Tabnuua 4. BnusHue Ha Total Care BbpxXy MPOAYKTUBHOCT Ha ypax Ha
nrouepHa copt MNpucta 5
Table 4. Effect of Total Care on forage productivity in Prista 5 alfalfa variety

[o6uB cyxa maca, kg da” / Dry matter yield, kg da™
BapuaHTn 2014
Variants | oTKOC Il oTkOC Il oTkOC IV oTkoC 0610 / Total
| regrowth Il regrowth Il regrowth | IV regrowth H
TOTAL CARE 427,2 350,4 87,1 - 864,7 a
KoHTpona /Control 347,3 316,0 82,6 - 7459 b
%) 23,00 10,87 5,38 - 15,91
LSD 0,05 60,23
2015
TOTAL CARE 570,4 522,1 208,5 80,4 1381,4 a
KoHTpona /Control 550,0 437,5 180,6 73,5 12415b
%) 3,71 19,35 15,48 9,39 11,27
LSD 0,05 78,65
2016
TOTAL CARE 1056,0 368,0 341,8 - 1765,8 a
KoHTpona /Control 989,0 422.4 303,6 - 17150 a
%) 6,77 -12,88 12,58 - 2,96
LSD 0,05 122,40
2017
TOTAL CARE 738,4 392,6 648,1 148,5 1927,6 a
KoHTpona /Control 639,4 390,0 587,4 172,8 1789,6 a
%) 15,49 0,67 10,33 -14,06 7,71
SE 144

LSD 95% - cToliHOCTTE C efHa 1 Cchblia bykBa HAMAT [0Ka3aHOCT Ha pas/iMKuTe
LSD 95% - values followed by the same letter are not significantly different

B nbpBM OTKOC, Mpe3 BTOpaTa
Beretauusa JouepHata e pearvpana
NnosIoKUTENHO Ha TpeTupaHeTo c Total
Care, dopmupaiikn 570,4 kg da’ %06I/IB
cyxa Maca, npu 550 kg da“® 3a
KOHTPOJTHUA BapuaHT. 3HauuTeneH
cTumynupaly, edoekt Ha Total Care BbpXxy
peHOTUMHATA nposiBa Ha npu3Haka e
yCTaHOBEHa 1 B cfiejgalluTe Tpu 0TKoca,
C OTYETEHW NPEBULLEHUS CNPSMO KOHTPO-
nara, cboTBeTHO 19,35%,; 15,48% wn
9,39%. O606LeHUTe AaHHW 3a NbpBaTa
W BTOpaTa roAmMHa Ha npoy4yBaHe nokas-
BaT, CW/HO MOJIOXUTE/STHO Bb3AeicTBme
Ha Total Care BbpXy roguwiHmsa 1o6uB Ha
cyxa Maca OT TpeBocTouTe Ha copT
Mpucrta 5. Pasnuknte ca ctatnuctuyectu
[JoKasaHu.

TeHaeHUMsITa 3@ 3HAYUTESHU
pasnuku B edhekta OT TPeTMpaHeTo C
Total Care no oTkocu, ce 3anassa npes
Tpetata M ueTBbpTata BeTeTauusl Ha

Data showed positive reaction of
alfalfa to treatment with Total Care in the
first cat, during the second growing
season. For both treated variant and
control the dry matter yield obtained were
570,4 kg da® and 550 kg da?
respectively. A significant stimulating
effect of Total Care on the phenotypic
expression of the trait in the next three
cuts was found. The foliar fertilization,
was led to an increase in dry matter yield
with  19,35%; 15,48% wn  9,39%,
respectively compared to the control. The
summarized data for the first and second
year of the study showed a strong
positive impact of Total Care on the total
annual dry matter yield from grass stands
of Prista 5 variety. The differences
between values reported for both variants
were significant.

The trend of significant differences
in the effect of treatment with Total Care
in each regrowths was kept during the
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Kyntypata. [lpe3 Tpetata pekonTHa
rogvHa npunaraHeTto Ha npogykrta e
oKasano NONOXUTESTHO [elCcTBME BbpXY
heHOTUMHATA NposBa Ha npusHaka camo
B MbPBUW NOAPAacT, a Nnpe3 yeTBbpTara — B
nbpBu N TpeTn oTkoc. OT 0606LeHNTe
pesyntatu ce BMXAa, Ye TpeTupaHeTo C
Total Care u npe3 paBeTe roguHu e
[ONpuvHEeCso 3a No-BUCOK J0OUB Ha cyxa
Maca, HO pas/IMkuTe CnpsMO KoHTponarta
He ca CTaTUCTUYECKM f0Ka3aHW.

YcTaHOBSIBA Ce CblO, 4Ye C
nopegHocTTa Ha BeretTauunte cTumynpa-
LLOTO AelicTBMe Ha NpoayKTa oTcnabaa.

LianocTHata oueHka Ha faHHuTe
nokassa, Ye npu NOYBEHO-KIMMATUYHUTE
ycnosus Ha N3C ,06pasuoB Yngank” 3a
nepuoga Ha npoy4ysaHe MO OTHOLlEHME
Ha MOpPJIOIOrMYHMA MPU3HAK BUCOYMHA
Ha pacTeHusiTa, TpeTupaHute c Total
Care /HOUEPHOBM MNOCEBM [OCTOBEPHO
npesuwaBaT HeTpeTMpaHaTa KoHTpona c
8,19% (Tabnuua 5). HabnogasaH e cnab
CTUMYy/IMpaLL, epekT Ha JIMCTHOTO TOpeHe
BbPXy MIBTHOCTTA Ha  TPEBOCTOA,
n3paseH ype3 6poi cTbbs1a Ha eguHuua
nnowy (m?).

third and fourth growing seasons of the
crop. The product application had a
positive effect on the trait phenotypic
expression only in first cut of the third
productive year and in the first and third
regrowths of the fourth growing season.
The summarized results showed that the
treatment with Total Care was contributed
to the higher dry matter yields in the both
years, but the excesses compared to the
control were not significant.

It was also established that the
degree of positive impact of the product
decreases at each subsequent growing
season.

The comprehensive evaluation of
data in respect the plants height
morphological trait showed that for the
study period under the soil and
meteorological conditions of IASS
“Obraztsov chiflik”, the treated whit Tolal
Care alfalfa stand significantly exceeded
the control by 8,15% (Table 5). There
was observed a slight stimulating effect of
the foliar fertilization on the grass stand
density, expressed by stems number per
unit area.

Tabnuua 5. BnunaHme Ha Total Care BBbpXy BUCOYMHATA Ha TPeBOCTOA,
NIBTHOCTTA Ha TPEBOCTOA U MPOAYKTMBHOCTTA Ha dypadk Ha JouepHa copT
Mpucrta 5, 3a nepmnoga 2014-2017r.

Table 5. Effect of Total Care on grass stand height, grass stand density and

forage productivity in Prista 5 alfalfa variety from 2014 to 2017

2014-2017
BapuaHTn CpefHa BucounHa Ha CpepgeH 6poii ctbbna | CpepgeH gobus cyxa
Variants TpesocTos, cm / Mean Ha m®/Mean stem | maca, kg da®/ Mean dry
grass stand height, cm number per m? matter yield, kg da®
Total Care 65,09 a 403,25 a 1484,88 a
KoHTtpona / Control 60,62 b 398,20 a 1373,00 b
% 7,37 1,27 8,15
SE 2,10 36,01 72,65

LSD 95% - CTOIHOCTTE B KOJIOHWTE C efjHa U Cblya GykBa HAMAT [40Ka3aHOCT Ha pas/iukute
LSD 95% - values in the columns followed by the same letter are not significantly different

CpefHuaT roguleH fo6uB Ha cyxa
Maca npu nocesa Ha copTt [lpucrta 5,
TpeTupaH ¢ iuctHua Top Total Care e ¢
8,15% no-BUCOK, B CpaBHEHUE C KOHTPO-
nara, Kato pas/sivkara e CTaTuCTUYECKU
JoKasaHa.

CTymynmpalloTo AeicTBMe Ha npo-

The mean annual dry matter yield
at treated grass stand of Prista 5 variety
with the Total Care foliar fertilizer was
8,15% higher than the control, as the
difference was significant.
of the

The stimulating impact
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[yKTa BbpXy A06MBa Ha cyxa Maca Ha-
MasisiBa C NopeaHoCTTa Ha BereTayunTe.

N3BOAN

O606LLeHnTe pesynTtatn No OTKOCU
M roAVMHU nokassaT pas3NMyHo Mo cuna
JeiicTBMe Ha  OpraHNYHO-MUHEepanHUs
nucTeH Top Total CareBbpxy npoyyBaHu-
Te MOPOSIOTMYHM NPU3HALN U NPOAYK-
TUBHOCTTA Ha dhypax npu NoLepHOBUA
copt lMpucta 5, B OTrOBOP Ha NpPOMeHuTe
Ha gafeH haktop Ha cpegata.

MpoayktbT Total Care pokasaHo
cTumynupa ¢OpMUPaHETO Ha MO-BUCOK
TPEBOCTON Mpu fiouepHaTa M Okassa
cnab nonoxuteneH eekT BbPXY NOTEH-
umana 3a cTbbn006pasysaHe.

Toli oka3Ba ACHO M3paseH NosIoXu-
TeneH edpekT BbpPXy JobuBa Ha cyxa
mMaca, Kato cpegHuAT roguweH obus npu
TpetnpaHe e ¢ 8,15% no-BMCOK OT TO3U
Ha KoHTponara.

Ctumynupalloto  feicTBne  Ha
Total Care Bbpxy NPOAYKTUBHUSA MNOTEH-

uMan HamansiBa C MOpefHocTTa  Ha
BereTayumTe.
MonyyeHnte  pesyntatm  gaBat

OCHOBaHVe fa cMsiTaMe, Yye PeHoTMNHaTa
nposiea Ha MOPCOIOTMYHNATE MpU3HALM
BUCOYMHA HA pacTeHusTa u 6poli hopmu-
paHu cTb6/1a 1 Ha TEHETUYHKSA NoTeHuMan
3a NpOAYKTMBHOCT Ha diypax e pesyntart
OT Cc/lOXKHaTa B3auMMOBPb3Ka rEHOTUN X
NMCTHO TOPEHE X YC/IOBUSA Ha cpejara.

product on dry matter yield decreased in
each subsequent growing season.

CONCLUSIONS

The summarized results both by
regrowths and years showed a different
effect of Total Care organic-mineral foliar
fertiizer on the morphological traits
studied and on the forage productivity in
Prista 5 alfalfa variety, in response to the
changes on a given factor of environment.

Total Care product stimulated the
development of significantly higher alfalfa
grass stand and had a slight positive
impact on the potential for stem formation.

It had a clearly expressed positive
effect on dry matter yield, as the mean
annual yield at a treatment was by 8,15%
higher than the this one for the control.

The stimulating effect of Total Care
on the productive potential of variety
decreased in each subsequent growing
season.

The obtained results give a reason
to consider that the phenotypic expression
of the morphological traits — plants height
and stem number and of the forage
productivity genetic potential is a result of
the complex relationship genotype x foliar
fertilization x environment conditions.

NMTEPATYPA /| REFERENCES
1. Bouton, J.H., 2012. Breeding lucerne for persistence. Crop and Pasture

Science, 63, 95-106.
2. Bozhanska, T.,

B. Churkova and Ts.

Mihovski, 2017a. Biological,

morphological and qualitative characteristics of perennial legume forage grasses
treated with growth regulators and biofertilizes. Journal of Mountain Agriculture on the
Balkans, 20 (2), 100-113.

3. Bozhanska, T., B. Churkova and T. Mihova, 2017b. Influence of Growth
Regulators and Bio-fertilizers on Productivity of Perennial Legume Forage Grasses in
Conditions of the Central Balkan Mountains. Journal of Balkan Ecology, 20 (2), 135-143.

4. Churkova, B. and V. Lingorski, 2010. Effect of leaf treatment with organic
preparation alfalfa blend 5-5-5 on the forage yield and botanical composition of birds’
foot trefoil. Journal of Mountain Agricultural on the Balkans, 13(5), 1156-1164.

5. Huyghe, C., 2003. Acres des Journees AFPF, 17-32.

130



6. Kertikov, T.S., AV. llieva, D.V. Kertikova, 2016. Biochemical evaluation of
alfalfa forage mass grown under conventional and biological conditions. In:
Proceedings of 55" Science Conference of Ruse University, Bulgaria, pp. 133-139. (Bg).

7. Kores N. E. and R.J. Froud Williams, 2002. Effect of winter wheat cultivars
and seed rate on the biological characteristics of naturally occurring weed flora. Weed
Research, 42(6), 417-428.

8. Pachev I., 2013. Study the impact of universal liquid fertilizer “MaxGrow” on
seed yield of Spring Vetch (Vicia sativa L.). Soil Science, Agrochemistry and Ecology,
XLVII(2), 54-58.

9. Popov, N. and A. Dzimotudis, 2007. Study of the effect of ‘RENI” on the
quality and productivity of garden peas. Journal of Central European Agriculture, 8(4),
413-418.

10. Sabev, V. and Iv. Pachev, 2008. Influence of biostimulant "RENI-2" on the
growth and structural components of harvest of pea crop (Pisum sativum L.). Harkivski
National Agrarian University ‘'V. V. Dokuchaeva’, 4, 62-64 (Ru).

11. Sevov, A., 2011. Study on the influence of some agrotechinical factors on
productivity and quality of multifoliolate alfalfa. PhD thesis, Plovdiv, Bulgaria (Bg).

12. Sevov, A., Hr. Yancheva, N. Popov and Hr. Kirchev, 2007. Study on the
influence of preparation RENI on the productivity of alfalfa 'Mnogolistna 1’ variety. Field
Crops Studies, IV(2), 337-341 (Bg).

13. Terzi¢, D., R. Stanisavljevi¢, B. Dini¢, S. Vuckovi¢, D. boki¢ and J.
Markovi¢, 2012. The effect of foliar application of boron on alfalfa seed vyield. In:
Proceedings of International Conference on BioScience: Biotechnology and
Biodiversity. 18-20 June, Novi Sad, Serbia, pp. 68-71.

14. Vasileva, V. and T. Kertikov, 2001. Study the influence of biological active
substance ‘XP-55’ on seed productivity of sainfoin (Onobrychis Adans). Agricultural
University-Plovdiv, Scientific Works, Jubilee Scientific Conference ‘80 years
agricultural education in Bulgaria’, XLVI(2), 217-222 (Bg).

15. Vasileva, V. and T. Kertikov, 2004. Changes in some yield elements and
seed quality of sainfoin (Onobrychis Adans.) after applying biologically-active
substance XP-55. Plant Science, 41(5), 453-456 (Bg).

16. Vasileva, V., 2013. Effect of increasing doses of mineral nitrogen fertilization
on chemical composition of lucerne (Medicago sativa L.) under optimum water supply
and water deficiency stress. Banat’s Journal of Biotechnology, 4(7), 80-85.

17. Vasileva, V., 2015. Aboveground to root biomass ratios in pea and vetch after
treatment with organic fertilizer. Global Journal of Environmental Science and
Management (GJESM), 1(2), 71-74.

18. Yakimov, D. and L. Ivanov, 2017. Influence of New Foliar Organic Fertilizers
on the Yield and the Value - Added of Maize (Zea mays L.). In: Proceedings of
International Balkan and Near Eastern Social Sciences Congress Series (IBNESSCS),
08-09 April, Russe, Bulgaria, pp. 251-255.

19. Zhekova, E., G. Ginchev and S. Stoyanova, 2017.The influence of some
bioproducts on yield and technological parameters of field beans. Journal of Mountain
Agriculture on the Balkans, 20 (2), 344-354.

131



Journal of Mountain Agriculture on the Balkans, 2018, 21 (4), 132-144
Research Institute of Mountain Stockbreeding and Agriculture, Troyan

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

In situ n ex situ n3cnegBaHe BbPXY Bb3MOXHOCTTaA
3a reHepaTMBHO pa3sMHOXXaBaHe Ha Juniperus sibirica
Burgsd. (Cupressaceae)

LleHka PagykoBa

MnosgmBckn YHnBepcnTeT ,[Mancuii Xunengapckn” Buonornyecku hakynTeT,
KaTegpa boTaHnka n MOB, yn. ,Llap AceH” Ne24, 4000 lNnosaus, Bvnrapus

In situ and ex situ study on the possibilities
for generative propagation of Juniperus sibirica
Burgsd. (Cupressaceae)

Tzenka Radoukova

University of Plovdiv “Paisii Hilendarski”, Faculty of Biology, Department of Botany and
Methods of Biology Teaching, 24 “Tzar Assen” Str., Plovdiv 4000, Bulgaria

E-mail: kiprei@abv.bg

Received: 08.05.2018

PE3IOME

M3cneaBaHo e Bb3AENCTBMETO Ha
HSKOU (DaKTOpPU BbPXY Bb3MOXHOCTUTE 3a
reHepatuBHO pa3mMHOXaBaHe Ha Juniperus
sibirica Burgsd. B koHTponupaHu na6opa-
TOPHW W eCcTeCTBEHEBUW YC/I0BUA HA MeCTO-
obutaHne Ha Buaa. 3a OCblUecTBsABaHe Ha
aHa/IM3nTe ca 13non3saHu 3eneHu 3 roguil-
HA W 3penun ranbynun, Kakto U cemeHa OoT
Tax. MonyyeHute pesynrtartu nokassar, 4ye
Hali-roNiIMo  3HaYyeHve 3a MNoKb/IBaHe uma
CcTeneHTa Ha 3psAfocT Ha ranbynata. lMpu
cemMeHara OT 3e/ieHuTe 3 roAuLLIHN ranbynm
nepuoja Ha NoOKb/iIBaHe € 3Ha4UTesIHO Mo-
KpaTbK, HO BPOAT Ha opMUpaHUTe CeMeH-
HW pacTeHWs e no-manbk. OT ocTaHanuTe
nscnepsaHu paktopyu B EX SITU ycnosus,
Hali-CbLeCTBEHO Bb3AelNCTBME BBPXY MNO-
Kb/IBAHETO MMAaT: BPEMETO Ha 3as1araHe Ha
ranbynmte n cemeHaTta, Kakto u Temne-
patyparta v Bnarata Ha cpegaTta. lNpu ycno-
Buata IN SITU: npemaxBaHeTo Ha Mecec-
TaTa 06BMBKa Ha ranbynata U Han4meTo
WA OTCLCTBUETO Ha MOYBEHO MNOKpPUTME

Accepted: 21.11.2018

Published: 12.12.2018

SUMMARY

The effect of some factors on the
possibilities for generative propagation of
Juniperus  sibirica  Burgsd. under
controlled laboratory and natural habitat
conditions of the species was studied.
Green 3-year old galbuli (cones) and
mature galbuli, as well as their seeds,
were used to perform the analyses. The
results obtained show that galbulus
maturity is of greatest importance for
germination. The period of germination in
the seeds of the green 3-year old galbuli
was significantly shorter, but the number
of the obtained seedlings was smaller.
Concerning the other factors studied under
EX SITU conditions, the most important
effect on germination was exerted by the
time of sowing the galbuli and seeds, as
well as the temperature and humidity of
the environment, and, under IN SITU
conditions: the removal of the fleshy coat
and the presence or absence of soil cover
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BBPXY 3a/10KEHNTE reHepaTBHY OpraHu.

KnwouoBn agymn:  reHepaTvBHO
pasmMHOXaBaHe, Juniperus sibirica
Burgsd., ranbynu, nabopaTtopHu ycnosus,
eCTeCTBEHEBU YC/0BUSA

YBO/,

Mpe3 nocnegHute aeceTuneTus
BbB BWCOKOMN/AaHWMHCKaTa 6e3fiecHa 30Ha
Ha Obarapckute nnaHvHM (Hag 1500
M.H.B.) ce HabnwgaBa MacoBO pasnpoc-
TpaHeHMe Ha MNPU3EMHO PasnosIOXKEH,
CWIHO pas3K/oHsBaLL, Ce MHOrOrogMLLIeH,
BEYHO3e/IeH XpacT, KoiTo BbB dnopa Ha
Bbnarapua e onpegeneH kato Juniperus
sibirica Burgsd. (Yordanov, 1963-1967).

BucokonnaHuHckaTa 6e3necHa
30Ha Ha TposHckua basnkaH e egHa oOT
TUNWYHNTE TEPUTOPUM C MACOBO pa3npoc-
TpaHeHne Ha cnbmpcka xBoliHa.

PasnnuHnTe un3cnegBaHus Nocouy-
BaT, pPasIMYHN NPUYNHK 3@ HACTbJIEHME-
TO Ha cubupckata xBoliHa. Cnopep
Stefanov (1943) ToBa € M3KyCTBEHOTO OT-
CTpaHsiBaHe Ha ropckara pacTuTesIHOCT B
nnaHuHuTe. N3cnepgsaHusaTa Ha Meshinev
(2000, 2001) onpefensaT epHa vacT OT
cbobuecTteara Ha J. sibirica B Bbarapus
C MbpBUYEH MpPOM3X0[ B €CTecTBeHaTa
pacTuTenHa nokpMBKa — [/laBHO OKOJ10
ropHaTa ropcka rpaHuua v B OTKpUTUTE
He3aeTu oT Pinus mugho Poir. Teputo-
pun. B cnyvaute Ha mM3cuMyaHe unun oro-
XapsiBaHe Ha kneka, J. sibirica npoHukea
NMOCTENEHHO KaTO asfIoOXTOHEH acekTaTop U
ce passBuBa nNpM HOBUTE EKOSIOTUYHU
YCNOBMSA B [OErPECUBEH [AOMUWHAHT U
eandukatop (Bondev, 1991). Pepguua
aBTOPU CBbp3BaT yBE/IMYABAHETO Ha Te-
pUTOpUNTE Ha BUAA CbC CWIHO pepyuu-
paHMs NaculleH pexum, BCeAcTBME Ha
WKOHOMUYECKNTE NPOMeHN B bBbarapus
npe3 nocsefHUTE HAKOMKO AeceTunieTus
(Totev, 1973; Velev and Apostolova, 2008;
Pedashenko et al., 2015).

Bbnpekn gokasaHOTO paslinpeHune
Ha nfowumTte 3aeTn ot J. sibirica, KOHKpeT-
HWUTE JaHHM OTHOCHO GuonorvaTa Ha Brga
1 No-cneunasHo, HaYuHWTE 3a HEeroBoTo
pasMHOXaBaHe W pasnpocTpaHeHue B

over the generative organs.

Key words: generative
propagation, Juniperus sibirica Burgsd.,
galbuli, laboratory conditions, natural
conditions

INTRODUCTION

In the recent decades, a mass
distribution of the ground spreading,
strongly diverging perennial evergreen
shrub was observed in the highland
forest-free zone of Bulgarian mountains
(above 1500 m asl), which in ‘Flora of
Bulgaria’ is defined as Juniperus sibirica
Burgsd. (Yordanov, 1963-1967).

The high mountainous forest-free
zone of Troyan Balkan is one of the
typical areas of wide distribution of
Siberian juniper.

Different reasons for the infestation
of Siberian juniper were found in the
different studies. According to Stefanov
(1943) this is due to the artificial
destruction of forest vegetation in the
mountains. Studies of Meshinev (2000,
2001) defined a part of J. sibirica
populations in Bulgaria to be of primary
origin in the natural plant cover — mainly
around the upper forest border and in the
open areas not occupied by Pinus mugho
Poir. In cases of logging or burning of
creeping pines, J. sibirica gradually
spreads as an alohtone assectator and
develops in the new environmental
conditions as a degressive dominant and
edificator (Bondev, 1991). A number of
authors associated the increase of the
territories occupied by the species with
the greatly reduced grazing regime due to
the economic changes in Bulgaria over
the last few decades (Totev, 1973; Velev
and Apostolova, 2008; Pedashenko et al.
2015).

Despite the significant enlargement
of the areas occupied by J. sibirica, the
concrete data on the biology of the
species and especially the ways of its
reproduction and distribution under the
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€CTeCTBEHUTE YC/I0BUA Ha MecToobuta-
HWe ca OCKbIHMW.

EcTecTBEHOTO CEMEHHO pa3MHOXa-
BaHe Ha XBOWHWTE 3aBuCKM OT peguua
OGMONOTNYHM N EKONOTMYHN haKTOpu: pas-
npefeneHneTo Ha UHOMBMAWUTE NO MOJo-
Be, XXM3HEHOCTTa Ha noJsieHa, KoNmM4yecTBo-
TO ranbynm M KayecTBOTO Ha cemMeHaTa,
YC/I0BUSATA Ha onpallBaHe 1 onnoxaaHe,
NoHVKBAHETO Ha cemeHata (Garcia et al.,
2000). OT cblLeCcTBEHO 3HaYeHne cnopes
Chambers et al. (1999) ca n areHTUTe Ha
pa3npocTpaHeHne 1 CTerneHTa Ha Xu3He-
HOCT Ha cemeHaueTaTa.

Cneg 15 wmeceyHa W3KyCTBeHa
cTpatudmkaumMss Ha cemeHa ot J.
communis L. B ceBepo3anagHute 4actu
Ha WoTtnaHama, Broome (2003) otuuta
mMacoBa MosiBa Ha cemeHayeta fjo 5°°
roavHa, Kato Hali-akTMBHO npopacTBaHe
ce oTunTa Ha 2 roavHu u 7 meceua (80%
OT 0O6LLOTO KO/IMYECTBO nNpopacTHa
CeMeHa).

3a fa ce CbKpaTAT CpPOKOBETE Ha
NMOKbJ/IHBAHE N NPOpacTBaHe Ha cemeHarta
€ 0Kono roavHa, Zheronkina (1971) 3ana-
ra onuTM B ChneunasHn CbOPBXKEHUA C
Hefo3penu T.e. He u3nagHaau B nepuos
Ha AbAOOK MOKON cemeHa Ha 0O6MKHOBEHA
W BUpPIMHCKa XBOWHa. [anbynute ca
CbOMpaHM C He Hanmb/IHO MOTbMHANA
oKpacka npe3 centemMBpuM — OKTOMBPMU.
MpopacTBaHe ce Hab6nwaasa oule npes
cnepsawarta nponetr go 90% npu J.
communis n o 41% npw J. virginiana L.

HanpaBeHuAT aHaM3 Ha Bb3PacTo-
BaTa CTpykTypa Ha nonynauumMte Ha
J.sibirica Bbpxy Teputopuss Ha HaunoHaneH
napk ,LleHTpaneH 6asnkaH“, nokasa Hau-
yne Ha MIagM CeMEHHW pacTeHusi, KoeTo
npegnonara reHepaTUBHO Bb3NPOU3BOACTBO
Ha BMAa B eCTecTBEHOTO My MecToob6uTa-
Hue (Radoukova, 2011). MNpegnocTtaeka 3a
ToBa 6M MOrba Aa 6bAe cpaBHUTENTHO BMCO-
KASI NPOLEHT Ha o06pasyBaHu ranéynu.
Kacaunova, (2001) onpegens gan ot 0.14%
Ha ranbynute oT obuwarta duTomaca Ha J.
sibirica 3a lupuH nnaHnHa — Bbarapus.
OueHkarta Ha Evstatieva, (2014) 3a Bb3MOX-
HWUA roavweH 4o6VB OT 3pesin CUHU ranbynn
npu MOAE/IHN pacTeHusi Ha J. communis B

natural habitat conditions are scarce.

The natural propagation of juniper
by seeds depended on a number of
biological and ecological factors: sexual
distribution of plants, pollen vitality, the
amount of galbuli and seed quality,
pollination and fertilization conditions,
seed germination (Garcia et al., 2000).
According to Chambers et al. (1999) the
distribution agents and the seedling

viability rate were also of great
importance.
After a 15-month artificial

stratification of J. communis L. seeds in
the northwestern parts of Scotland,
Broome (2003) reported a mass seedling
emergence by the fifth year, the most
active seedling growth being reported
after 2 years and 7 months (80% of the
total number of germinated seeds).

In order to shorten the period of
seed germination and emergence by
about a year, Zheronkina (1971) carried
out an experiment using special
equipment, with unripe seeds of common
and Virginia juniper, which had not
entered a period of deep dormancy yet.
The galbuli were collected in September —
October, selecting them not to be dark in
colour. Up to 90% of J. communis and
41% of J. virginiana L. seedlings emerged
as early as the next spring.

The analysis of the age structure of
J. sibirica communities on the same
territory showed the existence of young
seedling plants, suggesting the possible
generative reproduction of the species in
its natural habitat (Radoukova, 2011). The
relatively high percentage of formed
galbuli could be the possible prerequisite.
Kachaunova (2001) defined the share of
the galbuli to be 0.14% of the total
phytomass of J. sibirica in Pirin Mountain,
Bulgaria. The assessment of Evstatieva
(2014) about the potential annual yield of
mature blue galbuli in sample plants of J.
communis in the region of Central Balkan
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paiioHa Ha LleHTpanHa Ctapa [MnaHuHa,
onpegens 680 rp. ranbynu oT egHO pacTte-
HVe. Bvnpekun cpaBHUTESTHO rOIAMOTO KOJN-
4yecTBO obpasyBaHu ranbdynu, reHepaTuBHO-
TO pa3MHOXaHBaHe Ha XBOHWTe ce orpaHu-
YyaBa nopagy NPoAbL/MKUTENHUSA Nepuos Ha
Abn6oK MOKOM Ha cemeHata oT 1-3 rog.
(Diotte and Bergeron, 1989; Ivanova, 1982).
HeobxoavMMocCTTa OT HErOBOTO NPeososisBa-
He e npegnocTaBka 3a nposexjaHe Ha no-
Beye OT u3cfnefBaHuATa BbPXY npouecute
Ha NOKb/IHBaHE W MnpopacTBaHe B W3KycC-
TBEHW N eCTeCTBEHW YC/IOBWA Ha cpeara.
(Zheronkina, 1971; Broome, 2003).

LlenTta Ha HacToALOTO U3cneaBaHe e
aHa/IM3 Ha Bb3JENCTBMETO Ha HSAKOU hak-
TOPY BBbPXY Bb3MOXHOCTUTE 3a reHepaTus-
HO pasMHOXaBaHe Ha cubupckaTa XBoliHa B
ectecTBeHu (in situ) 1 M3KycTBEHM (eX Situ)
YyCNoBUs, KaTto efHa OT npeanocTaBkuTe 3a
MacoBO pasnpocTpaHeHue Ha Buaa BbHB
BMCOKOM/IaHWHCKNTE 30HN Ha Bbarapus.

MATEPWNANT N METO4WA

OnutHaTa nocTaHOBKa MO paskpu-
BaHe crnocobHocTTa Ha J. sibirica 3a reHe-
paTtMBHO pasMHOXaBaHe 6e ocbliecTBeHa
Ha Tpu etana — 2013 r. n 2015 r. (npwu
nosacku ycnosus) n 2017 r. (npn nabopa-
TOPHW YC/I0BKA). 3anaraHeTo Ha OMUTHU-
Te BapuaHTh 6e cbobpas3eHo C mMeToau-
yeckuTe YykasaHus Ha Pack (1921),
Zheronkina (1971) n gp. 3a ecTeCTBEHOTO
MecToobuTaHne npes 2013 r. ca u3nosn-
3B@HU LN Hamb/HO 3pesin CUHK ranby-
X, KaKTo 1 3 roAuHu 3eneHn ranbynu,
Tbil kaTo cnopen Zheronkina (1974),
Kozhevnikova (1986). Te mmar Hamb/IHO
3psino em6puo. Mpes 2015 r. 3anaraHe 6e
OCBLLECTBEHO C NOYMCTEHN OT MececTaTa
um obBMBKa CeEMeHa OT ABaTa BapuaHTa
Ha ranbynute. B nabopatopHu ycnosus
ca 3anaraHM CbWWUTE BapuaHTM Ha
ranbéynn w cemeHa npu peryavpaHu
TemnepaTypa v Bnara.

3anaraHeTo Ha ranbynniTte B ecTec-
TBEHOTO MecToo6uTaHne (IN SITU) e
OCBLLECTBEHO BbLPXY TeputopusaTa Ha
BeknemeTto, yact oT HauumoHasieH napk
«LleHTpaneH BankaH», KbAeTO cnbupcka-
Ta XBOlMHa nposBsiBa SACHO W3paseHa

mountain (Bulgaria) showed 680 grams of
galbuli per plant. Despite the relatively
large amount of galbuli, generative
reproduction of juniper is limited by the
1-3 years long period of deep seed
dormancy (Diotte and Bergeron, 1989;
Ivanova, 1982). Overcoming it is a
precondition for carrying out further
studies on the processes of germination
and sprouting in artificial environmental
conditions (Zheronkina, 1971; Broome,
2003).

The aim of the present study was to
analyze the impact of some factors on the
possibilities for generative propagation of
Siberian juniper under natural (in situ) and
artificial (ex situ), conditions as one of the
prerequisites for mass distribution of the
species in the highland areas of Bulgaria.

MATERIAL AND METHODS

The experiment on studying the
capacity of J. sibirica for generative
propagation was carried out at three
stages — in 2013 and 2015 (under field
conditions) and in 2017 (under laboratory
conditions). The experimental variants
were set, following the methodological
guidelines of Pack (1921), Zheronkina
(1971) and others. In 2013, whole fully
ripe blue galbuli were used for the
experiment in the natural habitat, as well
as 3-year-old green galbuli, because
according to Zeronkina (1974) and
Kozhevnikova (1986) they had a fully
mature embryo. In 2015 the experiment
was carried out with the seeds from the
two variants of the galbuli, which fleshy
coat was removed. The same variants of
galbuli and seeds were set under
laboratory  conditions, at controlled
temperature and humidity.

The galbuli were planted in the
natural habitat (IN SITU) on the territory of
Beklemeto area, part of the Central
Balkan National Park, where the Siberian
juniper manifests its obvious capacity to
occupy new territories. 50x50 cm plots
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CMOCOBHOCT 3a 3aemaHe Ha HOBU Tepu-
Topun. N3nonssaHu ca nnowagkm 50X50
Cm Ha 5 ertana: [0 HayasioTO Ha pacTex
Ha MaliumHOTO pacTeHue (15.03.2013 r.;
11.03.2015 r.); Hayasio Ha BeretTauus
(1.05.2013 r.; 5.05.2015 r.); Hayano Ha
WHTEH3MBEeH pactex (21.06.2013 r.;
22.06. 2015 r.); 3aTxBaHe Ha WUHTEH3MUB-
Hua pactex (4.09.2013 r.; 10.09.2015 r.);
cnef Kpasd Ha akTtuBHarta BereTtauus
(18.10.2013 r.; 23.10.2015 r.). BapuaHTu-
Te Ha 3anaraHe ca BbpXy OrosieHa oOT
ecTecTBeHa TpeBHa MOKPUBKa noysa 1 Ha
AbnbounHa 1 cm B noysaTa. 3non3saHu
ca 50 6p. 3penu ranbynu; 50 6p. 3eneHn
TpurogmwHn ranéynm (3a 2013 r.); 150
6p. cemeHa oT 3penu ranbynu n 150 6p.
ceMeHa OT 3e/IeHN TPUroauHu ranbynu
(3a 2015 r.). KonmyecTBOTO Ha cemeHarta
6e cbobpaseHo c (pakTa, Ye B eHa ranbdyna
Ha J. sibirica ce cbagbpxar 06MKHOBEHO 3
cemeHa.(Tabaeva, 1994). Bb3 OcCHOBa Ha
Tasn 3aBUCMMOCT 6€ U3UMC/IEH U MPOLEeHTa
Ha Nony4yeHuTe CEMEHHU pacTeHus.

Tbli kaTo uentTa Ha 3acsBaHuATa
6e MakcMmanHoO fo6nuxaBaHe [0 ecTec-
TBEHWUTE YC/I0BUA Ha pa3BUTME Ha BuUAA,
npeaBapuTeniHo obpaboTBaHe Ha rasnby-
nMTe 1 ceMeHaTa He 6e HanpaBeHo. Ha-
671104eHnA ca M3BbPLWBaAHM 2 MbTU Npes3
BeretaumaTa — nponet u eceH. MNpun ocb-
LiecTBsiBaHe Ha oOTuuMTaHuATa ce 06pb-
uialle OCHOBHO BHWMaHWe BbpXy o06pa-
3yBaHETO Ha CEMEHHMW pacTeHus, Tbil KaTo
€BEHTya/IHOTO pas3paBsiHe Ha Mo4YBeHaTa
nokKpuBKa 6y A0Beso A0 MexaHW4YHU nospe-
[V BbpXY 3a/10KEHNUTE Tanbysm u cemeHa.

B na6opatopHu ycnosus (EX SITU)
ranéynute n no4yMcTeHMTe cemeHa npegj-
BapuTE/IHO Ce NpoMMBaT 3a OKos1I0 1 min ¢
1% pa3tBop Ha KMnO, u ce noctasar
BbpXy pUNTbpHA XapTus B Ae3nHeKUn-
paHu MNeTpuneBn 604a. M3BaxgaHeTo Ha
ceMeHata OT ranbynara € W3BbpLUIEHO
pbyHO. 3a BCeku eTan OT MbpBOHAYaI-
HOTO 3anaraHe ce msnosssaxa no 600 6p.
ranéynu (3-roguiHn 3efieHn u 3penu) u
no 1800 6p. cemeHa. [lMonosuHaTa oOT
ranéynute (300 6p.) OT BCSAKa CTeneH Ha
3psnocT 6e noctaBeHa npu t= - 20°C. Ha

were used at 5 stages: until the beginning
of the mother plant growth (March 15,
2013; March 11, 2015); beginning of
vegetation (May 1, 2013; May 5, 2015);
beginning of an intensive growth (June
21, 2013; June 22, 2015); slowing down
of the intensive growth (September 4,
2013; September 10, 2015); after the end
of the active vegetation (October 18,
2013; October 23, 2015). The variants of
planting the galbuli were over a bare soil
surface without a natural grass cover and
at a depth of 1 cm in the soil. The
following galbuli were used: 50 mature
galbuli; 50 green three-year-old galbuli (in
2013); 150 seeds of mature galbuli and
150 seeds from green three-year-old
galbuli (in 2015). The number of seeds to
be used was decided considering the fact
that one galbulus of J. sibirica usually
contains 3 seeds (Tabaeva, 1994). Based
on this dependence, the percent of the
seed plants obtained was also calculated.

As the aim of the study was to keep
close to the natural conditions of the
species development, the galbuli and
seeds were not subject to pre-treatment.
Observations were performed twice
during the vegetation — in spring and
autumn. When reporting the results, a
major attention was paid to the
emergence of seedlings, as eventual
digging of the soil cover could cause
mechanical damages to the planted
galbuli and seeds.

Under laboratory conditions (EX
SITU), the galbuli and cleaned seeds
were pre-washed for about 1 min in 1%
KMnO, solution and placed on a filter
paper in disinfected Petri dishes. The
seeds were extracted from the galbuli
manually.

At each stage of the initial planting 600
galbuli were used (3-year-old green and
mature) and 1800 seeds. Half of the
galbuli (300) from each stage of ripeness
were placed at t = -20° C. Every 30, 60,
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Bcekn 30, 60, 90 aHm no 100 6p. randynm
ce wusBaxgaxa OT pusepa u ce
nocrassixa npu t= 0 +5°C. Cnep KoeTo
npes 30 AHM OT BCdAka CcTOTULA Ce
oTagenaxa no 25 6p. ranbynu, KouTo ce
nocrassixa npw t= +10 +15°C. T.e. Bceku
25 6p. ranbynn npectosBalwle npu t=
0+5°C 3a nepuog ot 30, 60 go 90 gHw.
MocnepHute 25 6p. ranbynn 6saxa
oCTaBeHW Npu Temnepartypa t= 0+5°C o
€BEHTya/IHO NOKb/IBAHE.

Opyrmte 300 6p. ranéynm ce
noctasmxa npu t= 0 + 5° C, kato npes
nHTepsan ot 30 gHu no 50 6pos ranbynu
ce npemectBaxa npu t= +10 +15° C T.e.
NpecTos MM MpuU HUCKW TemnepaTypu 6e
cvotBeTHO 30, 60, 90, 120 n 150 gHw.
OcTtaHanute 50 6p. ranbynu 6s1xa ocTa-
BEHW MpW MbpBOHaYasiHaTa Temnepartypa.

Cxemata Ha 3a/jiaraHe Ha cemeHa-
Ta e VHAEHTWYHa C Tasu npu ranbynure,
HO KO/JIMYECTBOTO MM € YTPOEHO 3a fJda
CbOTBETCTBA Ha KOMIMYECTBOTO CEMEHA B
3ano0xeHuTe ranéynu. MNMpu BCUYKM 3ano-
XXEHN BapuaHTy BNaxHocTTa 6e nogabp-
XaHa u4pe3 HanpbCkBaHe eauvH nbT
ceflMMYHO C JecTunupaHa Boja.

PE3SYNTATU N OBCBbXOAHE

A. 3anaraHe Ha ranbynm n ceme-
Ha Npwn ecTecTBeHUTE yCsioBuUA (in situ).

O1 3asiokeHute npe3 2013 .
ranéynu Hanuume Ha CEMEHHU pacTeHus
6e peructpupaHo B Kpas Ha 2015 r. npu
3acatute Ha 04.09. 3eneHn 3 roguLIHK
ranéynu Ha gbnoboymMHa 1 cm B noysarta —
4 6p., T.e. nepuoga Ha npopacTtBaHe e
0KONO 779 [HU wan Npuen3uTeNHo 2
roguHun (Tabnuua 1).

Mpe3 2016 r., npopacTBaHe 6e
OTYETEHO nNpU CbLNUTE CPOKOBE Ha
3acsaBaHe (04.09.2013 r.), HO npu 3penuTe
ranbynn  —  NPoOAb/DKMTENHOCT  Ha
nepoueca - 1120 OHN nnm
npuéan3nTesIHo 3 roauMHu. 3a BapuaHTta
Ha MNOBBPXHOCTHO 3anaraHe, OpoOAT Ha
noslyyeHuTe ceMeHHU pacteHus e 5. lNpu
3acATUTEe Mof nouyBeHaTa MOBBbPXHOCT
ranéynu 6posT Ha NOHWKHa/IUTE CeMeHa
e 8 (Tabnuua 1).

90 days, 100 galbuli were taken out from
the freezer and stored at t of 0 to 5° C.
After that, every 30 days 25 galbuli were
selected from each hundred and placed at
t of 10 to 15° C. i.e. every batch of 25
galbuli were kept at t of 0 to 5° C for a
period of 30, 60 to 90 days. The last 25
galbuli were left at t = 0 + 5° C until
eventual germination.

The other 300 galbuli were placed
att = 0 + 5° C and at every 30-day
interval 50 galbuli were shifted at t = +10
+15° C, i.e. they were left at low
temperatures for 30, 60, 90, 120 and 150
days, respectively. The remaining 50
galbuli were left at the initial temperature.

The planting scheme of the seeds
was identical to that of the galbuli but their
amount was tripled to match the number
of seeds in the planted galbuli. In all the
studied variants, humidity was maintained
by spraying with distilled water once a
week.

RESULTS AND DISCUSSION

A. Planting galbuli and seeds
under natural conditions (in situ).

The emergence of seedlings from
the green 3-year-old galbuli planted on
September 4, 2013 at a depth of 1 cm in
the soil, was recorded at the end of 2015
(4 seedlings), i.e. the period of seedling
emergence was about 779 days or
approximately 2 years (Table 1).

In 2016 emergence of seedlings
was recorded from galbuli planted at the
same time (September 4, 2013), but in
mature galbuli the period of seedling
emergence was 1120 days or
approximately 3 years. In the variant with
putting the galbuli on the soil surface, the
number of seedling plants obtained was 5.
In the variant with planting the galbuli
beneath the soil surface, the number of
seedlings was 8 (Table 1).
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Haii-paHo Hasimume Ha cemeHauyeTa
OT 3an10xeHuTe npe3 2015 r. cemeHa, 6e
OT4YeTeHO B Kpas Ha 2016 r. npn ceme-
HaTa OT 3e/IeHUTe TPW roANLLIHK ranbynu -
no 1 6p. oT BapuaHTUTE 6€3 N C NOYBEHO
nokputve. lMonyyeHUTe CeMeHHU pacTe-
HMA ca 3acATv B nepuoja 3aTuxBaHe Ha
WHTEH3UBHWAT pacTex Ha ManuuHuTe
pacTteHuns (10.09), KoeTo cbOTBETCTBA Ha
pesyntatute nosiydyeHu npes 2013 r., HO
nepuofa Ha npopacTBaHe Ce CKbCsBa C
oKono roguHa (385 gHuW). B Hauyanoto Ha
2017 r. CEMEHHN pacTeHnsa ca OTYETEHN U
npu cemeHara ot 3penute ranbynu, kaTo
npu 3acetute Ha 10.09. 2015 r. Te ca 3
6p. OT BapmnaHTa 6€3 NOYBEHO NOKPUTME U
10 6p. OT 3an0XeHuTe Ha Abn6ounHa 1
cm B noysara. 3a CbLWUAT nepuog e
OTUYETEHO npopacTBaHe 1 3a ceMeHara oT
3penuTte ranbynu 3anoxeHn Ha 23.10.
2015 r., npy NOBBPXHOCTHO 3a/IOXKEHUTE €
noslydeHo eHO cemeHade, a npv noyse-
HO nokputuTe — 2 6p. (Tabnuua 1). Mony-
YeHVAT pes3ynTar MNoTBbpXAaBa TEeHAEH-
umaTa, 3a no-6aBHOTO MpopacTBaHe Ha
cemeHata oT 3penute ranbynu. MogobHn
[JaHHW ca NoCoYeHW OT HAKOW aBTopW Mpu
ONMUTW 3a W3KYCTBEHO pa3MHOXaBaHe Ha
XBOIMHOBUTE BMAoBe. Cnopep Zheronkina
(1971), 3acaxpgaHeTo Ha Hepospenu
cemeHa oT J. communis L. n J. virginiana
L. yckopsiBa C efHa rogmHa NoHMKBaHeTo
M CbKpallaBa CpPOKOBETE Ha pacTex Ha
nocagbyHua matepuan. Kozhevnikova
(1986) cbLo oTHEena3Ba, e 3a yckopsiBa-
He npoveca Ha NOHUKBaHe Mpy XBONHOBW-
Te Bugose (Mexay kouto e J. sibirica)
mMoraT fa ce u3nos3ear Hefo3penu 3ere-
HU ranbynm c Mopdonornyeckn 3penm
cemeHa. lMpuunHata 3a no-6aBHOTO MoO-
Kb/IBaHe Ha 3penute ranbynu e, ye c Ha-
CTbNBAHETO Ha aHATOMO - Mopdo/IorMyHaTa
3pAnocCT Ha rasibynara cemeHaTa npemMu-
HaBaT BbB )asa Ha [Ab/IOOK MOKOW
(Zheronkina, 1974). MNonyyeHute pesyn-
TaTu B HACTOALWOTO u3C/efBaHe nokas-
BaT, ye cnef nNpemMuMHaBaHeTO Ha TO3u
nepuoj, KO/NMYeCTBOTO Ha MNOKb/HauTe
cemeHa ce yBenuyasa. [pu egHaksu
yc/noBus Ha 3acaBaHe (1 cm noj noysaTa)

The earliest emergence  of
seedlings from the seeds planted in 2015
was reported at the end of 2016 for the
seeds from green three-year-old galbuli —
one seedling in each of the two variants
with and without a soil cover. The
seedlings were planted in the period of
slowing down of the intensive growth of
the mother plants (10 September), which
corresponded to the results obtained in
2013, but the period of emergence was
shortened by about a year (385 days). At
the beginning of 2017, seedlings obtained
from mature galbuli were also reported:
from those planted on September 10,
2015, they were 3 in number in the variant
without a soil cover and 10 in the variant
planted at the depth of 1 cm in the soil.
For the same period, plants also emerged
from the seeds of the mature galbuli
planted on October 23, 2015 - one
seedling was obtained from the variant
with putting the galbuli on the surface and
2 seedlings in the variant with a soil cover
(Table 1).The result obtained confirmed
the tendency for the slower germination of
the seeds from mature galbuli. Similar
data were mentioned by some authors in
experiments for artificial propagation of
juniper species. According to Zheronkina
(1971), planting of unripe seeds of J.
communis L. and J. virginiana L.
accelerated seedling emergence by one
year and shortened the growth period of
the propagating material. Kozhevnikova
(1986) also noted that immature green
galbuli with morphologically mature seeds
can be used to accelerate the germination
process in juniper species (J. sibirica
being among them). The reason for the
slower germination of the mature galbuli
was that when the galbuli reached
anatomical and morphological maturity,
the seeds entered a state of deep
dormancy (Zheronkina, 1974). The results
obtained in the present study showed that
after that period, the number of
germinated seeds increased. Under the
same planting conditions (1 cm under the
soil surface), mature galbuli produced
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3penute ranbynu obpasyBaT NoBeYye CEMEH-
HM pacTeHusi oT 3eneHuTe. OT 06WOTO
KONMYECTBO 3a/10KEHW 3€/1EHN TPUTOANLLHN
ranbynun n cemeHa OT TSX MPU €CTECTBEHO-
TO MecToobuTaHMe Ha BuAa, MoslyyeHuTe
ceMeHHM pacTeHus ca 6 (1% oT o6uwoTo
KONMYECTBO 3a/10KEHN CEMEHA), A0KaTO npu
3penute ranbynn n cemeHa Te ca 29 (4.8%
OT 06LWO0TO KOIMYECTBO 3a/IOKEHN CeEMeHa)

(Tabnuua 2).

more seedling plants than green galbuli.
The seedlings obtained from all the green
three-year-old galbuli and seeds from
them in the natural habitat of the species
were 6 (1% of the total amount of seeds),
while from the mature galbuli and seeds
from them the obtained plants were 29
(4.8% of the total amount of seeds),
(Table 2).

Tabnuuya 1. MNMonyyeHn pe3yntaTtn OT 3a/IOKEHUTE B ecTecTBeHu (in situ) un
nabopaTtopHM (ex situ) ycnoBumsa BapuaHTu
Table 1. Results obtained from natural (in situ) and laboratory (ex situ)

conditions
Tun Ha Mepuog Ha YcnoBus Ha 3aniaraHe |CTeneH Ha OTynTaHe Ha CeMEeHHWN pacTeHus
3a510KeHuTe 3a1araHe Conditions of planting 3psAnocT Reporting of Seed Plants
reHepaTuBHW Period of Degree of Hata _ [MpoabmxuTenHocT
opraHu planting maturity Date = 8 (aHW)
Type of placed 8 € | Duration (days)
generative w3
organs
3anoxeHun ranbynum 1 cemeHa npu ectecTBeHUTe ycnosus (in situ)
Planting galbuli and seeds under natural conditions (in situ)
C 1 cm noyseHo nokputue (3 r. 3enexHn| 23.10.2015r.| 4 779
< %) \With 1 cm soil cover 3y. green
55 2
© % 0 NOBBPXHOCHO <o 30.09.2016r.| 5 1120
80 < C 1 cm nouseHo nokputvie| 5 = 8 1120
© With 1 cm soil cover &3
MOBBPXHOCHO 3r. 3enexn | 30.09.2016r.| 1 385
Over a bare soil surface (3 y. green
g C 1 cm nouBeHo nokpuTHe 1 385
N \With 1 cm soil cover
8 MOBBPXHOCHO 12.05.2016 3 609
© o .
0 = Over a bare soil surface
29 C 1 cm nouBeHo nokpuTHe 10 609
o With 1 cm soil cover <o
o MOBBPXHOCHO é_ % 1 566
§ Over a bare soil surface ®s
S
g’ C 1 cm no4YBeHO NoKpuTNe 2 566
\With 1 cm soil cover
MonyyeHn ceMeHHW pacTeHus B 1abopaTtopHK ycnoBus (ex situ)
Seed germination under laboratory conditions (ex situ
3r. 3enexHn | 18.03.2017 2 214
s, g t’C=0+5 3y. green
ol I3
z3 g
oY ~
—
Cnopeg Pack (1921) nokbnHBaHe- According to Pack (1921) the
TO Ha XBOMHOBWTE CEMeHa B eCTeCcTBeHM | germination of juniper seeds under

yC/10BUA € MHOro 6aBHO 1 € camo OKOJ10

natural conditions was very slow and the
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1%. BbB BUCOKOMMAHUHCKATE YacTu Ha
CpegmsemHomMmopcknst  6aceliH, Garsia
(2001) yctaHOBsiBa Ha/lM4Me Ha CEMEHHU
pacTeHus oT J. communis Ha BTopaTa U”
TpeTaTa nposeT cnej 3acsiBaHeETO, KaTo
npouyeHTa Ha npopacteaHe e 36%.
Crnopegs, Ivanova (1982) cemeHata Ha
XBOMHOBUTE BMAOBE B €CTECTBEHU YC/O-
BUA npopacTteat 1-2 roguHu cnep ysps-
BaHe v onajaHe.

B ycnosusata Ha beknemeTo, npe-
MaxBaHeTO Ha MececTaTa 00BMBKA Ha
ranbynute n 3anaraHeTo Ha WN34UCTEHU
CemMeHa, BOAM [0 CKbCABaHE Ha nepuoaa
Ha npopacTeBaHe C OKOMO roguvHa u yse-
nnyaBa, MakKap W He3HauuTesiHO KOJiu-
4ecTBOTO 0bpasyBaHV cemeHadveTa. [By-
KpaTHO yBenunyaBaHe Ha MNOKb/IHBAHETO
npu oTCcTpaHsBaHe Ha MececTara 06BUB-
Ka Ha ranbynarta otumta Broome (2003)
npu pasiMyHn BUAOBE Juniperus.

3acatute B ycnosusata Ha bekne-
METO 3penu randyim U cemeHa OT TAX
NMocTaBeHM BbPXY TMoyBeHarta MNOBbLPX-
HOCT 06pasyBaT CEMEHHW pacTeHus 3a
CbLMAT nepuos OT BpeMe, Kakto U 3pe-
nite nokputn ¢ 1 cm noysBa, HO KOMU-
4eCcTBOTO MpOpacTHa/IM CeMeHa e 3Ha-
ynTenHo no-ronsamo (Tabnuua 2). Toea
onpenena AbnbouynHaTa Ha 3acaxnaHe,
CbLO KaTo (pakTop BNUSeELl, BbpPXy CTe-
neHta Ha noHwkeaHe. Cnopes Hofmann
(1917) TpyaHOTO NOKb/IBaHE Ha XBOlMHaTa
61 MOrno Aa ce KOHTPONUpa ypes NpomMsHa
B Ab/60UMHATA HA MOYBEHaTa NOKPUBKA.

germination rate was only about 1%. In
the high-mountainous areas of the
Mediterranean region, Garsia (2001)
found seedlings of J. communis in the
second and third spring after planting, the
germination rate being 36%. According to
Ivanova (1982), under natural conditions,
the seeds of the juniper species emerged
1-2 years after maturing and falling to the
ground.

Under the conditions of Beklemeto
area, the removal of the fleshy coat and
planting of clear seeds shortened the
period of emergence by about a year and
increased, although insignificantly, the
number of the seedlings produced.
Broome (2003) reported a double
increase in germination in different
Juniperus species when removing the
fleshy coat of the galbuli.

The mature galbuli and seeds from
them, planted on the soil surface, under
the conditions of Beklemeto area, formed
seedlings for the same period of time as
the mature galbuli covered with 1 cm of
soil, but the amount of germinated seeds
was significantly higher (Table 2). That
determines the planting depth also as a
factor influencing the rate of emergence.
According to Hofmann (1917), the difficult
germination of juniper seeds could be
controlled by changing the depth of the
soil cover.

Tabnuua 2. NMonyyeHn CEMEHHM pacTeHUst Npu ecTtecTBeHUTe ycnoBus (in situ)
Table 2. Emergence of seedlings under natural conditions (in situ)

Q ‘_m Tpw rognLwHN 3enexun ranbynm 3penuv ranbynm
© g Three-year-old grin galbuli Mature galbuli
< o
S [MoBBbPXHOCTHO C 1 cm noyseHo [MOBBPXHOCTHO C 1 cm noyseHo
g < On the soil nokputune On the soil surface nokputne
6 surface With 1 cm soil cover With 1 cm soil cover
cg
© T -
Sal Bp. [ % Bp. | %* Bp. | % Bp. [ %*
2015
4.09. [0 [0 | 4 | 0.7 | 5 | 0.8 | 8 [ 1.3
2017
10.09 1 1 0.3 3 0.5 10 1.7
23.10 0 0 0 1 0.2 2 0.3
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B. KbsiHAemMoCT Ha cemeHaTta
npu nabopatopHU ycnoBua (ex situ).

B nabopaTtopHM YCNoBMS OCBEH
hakTOopuUTE — MEpuos Ha 3anaraHe u
cTeneH Ha 3pss0CT Ha ranbynurte 6sxa
B3eTM nNpeaBus W  BAWSHMETO Ha
TemnepaTypaTa 1 BNaxHoCTTa.

Ot 3ay10keHuTe npes3 2015 r. reHe-
paTMBHW OpraHn Ha/inyme Ha MokKb/iBaHe
6e peructpupaHo Ha 18.03.2016 r. npu 2
6p. cemeHa OTAeNeHn OT 3efIeHN TPUro-
AVWHW ranbynn Ha 17.08.2015 r. n no-
cTaBeHun npu noctosHHa t 0+5°C. Tpo-
Ob/DKUTENIHOCTTa Ha npoueca e 214 gHu
(durypa 1).

B. Seed germination under
laboratory conditions (ex situ).

Under laboratory conditions
besides the two factors: period of planting
and the stage of maturity of the galbuli,
the influence of temperature and humidity
were also considered.

Germination of 2 seeds collected
from green three-year old galbuli on
August 17, 2015 and placed at a constant
temperature of 0+5°C, was reported on
March 18, 2016. The duration of the
process was 214 days (Figure 1).

4

dur. 1. MokbAHa/IM ceMeHa OT 3e/1eHM ranibynm 3as10xeHn Ha 17.08.2015
Fig. 1. Sprouted seeds of green goblins set on 17.08.2015

OT 3a10keHOTO 060 KO/IMYECTBO
cemMeHa W ranbynu, npu nadopaTopHU
YCNOBMSA, NOJIYYEHOTO MNOKb/BaHe npes-
ctasnaBa okosio 0.0028%.

HanpaBeHns MHOrogoakTopeH aHa-
13, nokasea 4ye Hali-CbLeCTBEHO BAUS-
HMe BBbPXY OPOSAT Ha HOBOOOpa3lyBaHWUTE
CEMEHHM pacTeHMs OKasBa MNPOALIIKM-
TENHOCTTa Ha nepuoja npopacTBaHe
(49.94%), cnefBaH OT cTeneHTa Ha 3ps-
noct Ha ranéynute (30.22%) u Hannuue-
TO Ha noyBeHo nokputue (19.61%). Tuna
Ha 3a/IOKEHUTE T[EeHEepaTUBHU OpraHm
BNMSie NO-C/1abo BbpPXY OPOSAT Ha nonyde-
HUTE CEMEHHM PacTeHUsl, HO 3HAYUTESTHO
CKbCsiBa nNepuoja Ha npopacTBaHe
(Tabnumua 3).

Under laboratory conditions, the
germination rate was about 0.0028%,
reported for all the seeds and galbuli
included in the study.

The multifactual analysis shows
that the most significant influence on the
number of appeared seeded plants is the
duration of the growth period (49.94%),
followed by the degree of maturity of the
galbuli (30.22%) and the presence of soil
cover (19.61%). The type of betting
generative organs impacts less on the
number of seed plants obtained, but
significantly shortens the growing period
(Table 3).
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Tabnuua 3. CTeneH Ha BAVSHME Ha n3cnenBaHnTe oakTopu
Table 3. Degree of influence of the studied factors

CreneH Ha BnnaHve | CrtaHgapTHa CreneH Ha
%n? rpeLuka 3HauMmocCT
Degree of influence Std. Error Significant
%n?
MpoAbL/MKUTENHOCT Ha NpopacTBaHe 49.94 0.11 0.04
Duration of growth
CTeneH Ha 3ps/0CT Ha 3a10keHuTe ranbym n cemeHa 30.22 0.17 0.04
Degree of maturity of the underlying galbuli and seeds
Hanunuue Ha noyseHO nokputue 19.62 0.01 0.03
Presence of ground cover
Twvn Ha 3anaraHus matepuan (ranbyna/ceme) 0.21 0.19 0.03
Type of betting material (galbula/seed)

n3BOAU

[eHepaTUBHOTO pas3MHOXaBaHe Ha
J. sibirica ce 3aTpyaHsiBa nopaaum npemu-
HaBaHeTO Ha CceMeHarta npes nepuog Ha
Abnbok nokoil. ToBa onpegens HesHa-
yuTenHarta posisi Ha CeMEHHOTO PasMHO-
XaBaHe 3a MacOBOTO HacCTbM/IeHWe Ha
B/fa BbB BWCOKOMMAHWHCKATE 30HW Ha
Bbarapus.

PasnnyHaTa cteneH Ha 3psAocT Ha
ranéynute Bfvsie CU/IHO BBbPXY CPOKOBe-
Te Ha Nnokb/iHBaHe. 3acsaBaHeTo Ha 3erne-
HU ranbynu n cemeHa OT TAX ycKopsBa
TO3M NpoLuec ¢ okono 1 rogmHa, HO KO-
4ecTBOTO Ha obpa3yBaHUTE CEMEHHM pac-
TEHWA e 3Ha4YuTesiHoO no — Masiko. Hanu-
yneTo [OopV Ha HesHayMTesIHO MOYBEHO
nokpuTe BBPXY 3acatute ranbynu
6naronpuATCTBa TAXHOTO NOKbJ/IHBAHE.

OT ocTaHanIMTe HabnaaBaHn ak-
TOpW, CWIHO  Bb3feicTBal, BbpPXy
MOKbL/IHBAHETO Ce Onpefesnsa Cpoka Ha
3acaBaHe Ha ranéynute. OT BCuYkM 5
eTana Hai-6naronpusTeH e TO3u B Kpas
Ha akTMBHUS pacTex Ha MaluuHuTe
pacTeHus.

MocTaBAHeTO Ha ranbymmrte wu
cemMeHaTta npu Temnepartypa nog -20°C
B/MSie OTpuLUAaTesIHO BbPXY npoueca Ha
MOKb/IHBAHE, KaTO Ha/Myne Ha Kb/IHOBE
npu ranéynute N cemMeHara U3NoXeHn Ha
Tasu Temneparypa He 6e perncTpmpaHo.

MopobeH uHxmobmpall, edekT BbpXy
Kb/IHEMOCTTa UMa U MececTtata 06BUB-
Ka. HeliHoTo pasnaraHe B nabopaTopHu
YCNOBUSA € HEBb3MOXHO, KOETO € NMpuynHa
3a JiMnca Ha MOKb/IHBAHE MpPU BCUYKK

CONCLUSIONS

Generative  propagation of J.
sibirica is hampered by the period of deep
dormancy of the seeds. That determines
the insignificant share of propagation by
seeds for the mass distribution of the
species in the high mountainous areas of
Bulgaria.

The different stage of maturity of
the galbuli has a great influence on the
time of germination. Planting green galbuli
and seeds from them accelerated that
process by about a year, but the amount
of seedlings formed was significantly less.
Even a thin soil cover over the planted
galbuli favour their germination.

Considering the other studied
factors, the time of planting the galbuli has
a strong effect on the germination
process. The most favourable of the 5
stages was that at the end of the active
growth of the mother plants.

Keeping the galbuli and seeds at a
temperature below -20° C has a negative
effect on the process of germination and
sprouts were reported neither from
galbuli, nor from the seeds after being
exposed at that temperature.

The fleshy coat also has a similar
inhibitory effect on germination. Its
decomposition under laboratory
conditions is impossible, which is the
reason for the lack of germination in all
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BapuaHTM Ha 3asioxeHute ranéynu. B
€CTeCcTBEHUTE YC/I0BUA Ha MecToobuta-
HMe mecectata 06BMBKa Ha rasbynara
3ab6aBs npoueca Ha npopacTBaHe € OKOJ0
roguHa.

lMoKbHBAHETO Ha cemeHaTa oOT
poZ Juniperus cnopef pasnyHuTe un3-
cnensaHusa e ot 100 gHn go 10 n noBeve
roAuHKN, KOeTo npepjnonara Bb3MOXHOCT-
Ta 3a nocnefsawo MNOKb/IHBaHe Ha
3a/10KEHUTE B HaCTOAWOTO u3c/efBaHe
cemMeHa 1 randynu.

the variants of planted galbuli. Under the
conditions of the natural habitat, the fleshy
coat of the galbulus delays the process of
germination by about a year.

The germination of the Juniperus
seeds according to different studies varies
from 100 days to 10 years and more,
which  implies the  possibility of
subsequent future germination of the
seeds and galbuli planted in the present
study.
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