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Forage perennial grass species are economically
effective and high quality and healthy forage in rumi-
nant nutrition. Lays and pastures presented about 70%
from agricultural lands over the world; they are under
influence of many peculiarities of climate changes, af-
fecting productivity, botanical composition and quality
and influence on animal production (Humphreys et al.,
2011). The forage plant cell walls fiber components,
determining energy feeding value and enzyme in vitro
digestibility as the main forage quality characteristics
are variable in the vegetation. These parameters are
determined for the standard Bulgarian perennial grass
species: orchardgrass (Dactylis glomerata L.), tall fes-
cue (Festuca arundinacea Schreb.), smooth brome-
grass (Bromus inermis Leyss.) (Naydenova, 2012).

The new perennial ryegrass (Lolium perenne L),
variety IFK Harmoniya is early diploid, high pro-
ductive, ecologically stable (winter hardy and drought
tolerant) and persistent. The variety is multifunctional,
suitable for pasture, hay-pasture and amenity direction
of use in pure stands or in mixtures with white clo-
ver for forage, or with red fescue for ornamental and
sport use (Katova, 2011). The first Bulgarian crested
wheatgrass (Agropyron cristatum (L.) Gaertn.), vari-
ety Svejina is diploid, high productive, ecologically
stable (winter hardy and drought resistant), resistant to
leaves diseases and exceptionally long-lived and per-
sistent. Svejina is multifunctional, suitable for pasture,
hay pasture and amenity direction of use, for erosion
control and landscape maintaining (Katova, 2012a).
The first Bulgarian and European standard wheatgrass
[Agropyron desertorum (Fisch.) Schultes], variety
Morava is tetraploid, high productive, ecologically
stable, winter hardy and very drought resistant, resis-
tant to leaves diseases and exceptionally long-lived
and persistent. Morava is multifunctional, suitable for
hay, hay-pasture use, for erosion control and landscape
maintaining (Katova, 2012b).

The aim of the study is to establish the changes in

plant cell walls fiber components content — poliosides
and lignin and enzyme in vitro degradability (digest-
ibility) of new registered perennial grass varieties in
OECD list, Official variety list of the Republic of Bul-
garia as well as perennial grass breeding populations.

MATERIAL AND METHODS

The field crop experiments of three different spe-
cies — 1. perennial ryegrass (Lolium perenne L.) var.
IFK Harmoniya - diploid and breeding populations
NBG and SBG tetraploids; 2. crested wheatgrass
(Agropyron cristatum (L.) Gaertn.) (AC), var. Sve-
jina - diploid; 3. desert/standard wheatgrass [Agropy-
ron desertorum (Fisch.) Schultes] (AD), var. Morava
— tetraploid were established in 2011. The perennial
grass forages were harvested during 2012 at five
weekly periods, in 2013 at four (Table 1).

Plant sample preparation from the above ground
part of the plants is effectuate by air ventilation at 65°C
till crumbly at previous fixing for 20 min at 105°C
and grinding till particle size 1,0 mm consecutively
at laboratory mills QC 136 and QB 114, Labor Mim,
Hungary and obligatory screen. Detergent analysis of
Goering&Van Soest (1970) (EN ISO13906 2008) was
performed as a standard systematic chemical analysis
of plant cell walls fiber components. The following
fiber fractions: Neutral-detergent fiber (NDF); Acid-
detergent fiber (ADF), Acid-detergent lignin (ADL) are
determined. Polyosides hemicellulose and cellulose as
a cell walls components, contained in fiber fraction
are presented emperically: Hemicellulose = NDF —
ADF; Cellulose = ADF — ADL. The degree of ligni-
fication is presented as relation of ADL and NDF/100
(Akin&Chesson 1989). Enzyme in vitro digestibility
of dry (CMCB/IVDMD) and organic (CMOB/IVOMD)
matter is determined by two stage pepsin-cellulase en-
zyme method of Aufrere (Todorov et al. 2010). First
step — previous attack with pepsin /200 FIB-U g/,
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Table 1. Dates and phenological stages in the vegetation of perennial grasses
Tabnuua 1. Jlatu u ¢da3u Ha pa3BUTHe Npe3 BereTanusTa HA MHOTOTOANIIHH JKUTHH TPEBH
I pebenuam Ilycmunen
Tacwmen paiirpac HCUMHAK HCUMHAK
Lolium perenne L. Agzjop yron Agropyron
cristatum desertorum
Orxoc Gaertn. Ficsh. Shultes
Harvest
NOK
CenexnuonHa CenekyoHHa
XapMmoHust
IFK [Honynauws [Honynauwst
. NBG SBG Svejina Morava
Harmoniya
Week Date .
Cenvnna Jlara Phenological stages/®enonornunu ¢aszu
2012
4 19 April Tillering Tillering Tillering Tillering Tillering
5 26 April Early heading Tillering Early heading Tillering Tillering
6 03 May Heading Early heading Early flowering Early heading Early heading
7 10 May Early flowering Heading Flowering Heading Heading
8 17 May Flowering Early flowering Full flowerng  Early flowering  Early flowering
2013
5 24 April Tillering Tillering Early heading Tillering Tillering
6 30 April Early heading Early heading Heading Early heading Early heading
7 07 May Heading Heading Early flowering Heading Heading
8 14 May Flowering Early flowering Full flowerng  Early flowering  Early flowering

Merck 7190, Germany in / N Hydrohloric acid for 24
hours. Second step — attack with cellulase “Onozuka
R-10", isolated from Trichoderma viride /Endo-1,4-B-
glucanase; 1,4-(1,3:1,4)-p-D glucan - 4-glucanhydrolase/
with enzyme activity 1,2 U.g”', M 52 000, EC 3.2.1.4.,
Serva 16419, 1g 1" in 0,05 M acetate buffer pH 4,6 for
24 hours at 40°C.

RESULTS AND DISCUSSION

Changes in plant cell walls fiber composition in the
vegetation

When establishing the efficiency and forage value
of grasses it is of great importance to determine the
content of principal chemical substances having rela-
tion to assimilation of grass biomass and the changes
that occur in their concentration with the change of
plant age. The plant cell walls fiber components are the
main substances exerting substantial influence on plant
quality and their nutritive value having in mind that fat
quantity in grasses is in small quantity (approximately

2%) and nitrogen free extracts are computable character.
When estimating the different species and particularly
when proving the differences in the quality in different
genotypes (clones) of one plant species or even variety
the content of the individual structural plant cell wall
fiber components has a substantial importance. They
are directly related to plant morphological structure and
cell walls composition and exert considerable influence
on perennial grass digestibility and feeding value.

The plant cell walls fiber components content is
presented on Table 2 and Table 3. The significance of
fiber components for forage quality evaluation is op-
timal and relatively low content of NDF, ADF, ADL
and Cellulose and high content of Hemicellulose as
digestible poliosid. Plant cell walls fiber components
of the forage plants contain from 300 to 800 g kg-1 of
dry matter (30-80%) and they are main source of feed-
ing energy for ruminats as less than 50 % of them are
used (Fahey & Hussein, 1999). The Neutral detergent
fibers determine the total content of fiber components
of cell walls of lignin, cellulose and hemicallulose and
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Table 2. Plant cell walls fiber components content, degree of lignification and enzyme in vitro dry matter
digestibility of new perennial grass species and varieties in the vegetation, 2012, % DM, coeff. lignifica-

tion, % digestibility

Tabnuua 2. CbcTaB, cTENEH HA JUTHU(DUKALIMS U €H3UMHA i1 Vifro CMIJIAeMOCT Ha HOBH BHJIOBE U COPTO-
Be MHOTOTOUIIIHU *KUTHU TPEeBU Mpe3 Bereranusata, 2012, % CB, koed. aurnud, % cmunaemoct

Ceamuiu Bun HJIB KB KIJI Xemu Heny JIlura CmCB CmOB
Weeks Species NDF ADF ADL HEMI CELLU Lignif IVDMD IVOMD

4 RyHarmo  51.74 27.45 2.60 24.29 24.85 5.0 78.54 79.21

5 Ry NBG 53.70 28.20 2.77 25.50 2543 5.2 76.54 77.16

6 Ry SBG 55.40 30.65 3.25 24.75 27.40 5.9 67.94 67.55

7 AC 56.51 29.28 2.96 27.23 26.32 5.2 68.38 68.78

8 AD 55.40 28.32 2.62 27.08 25.70 4.7 73.45 74.52

4 RyHarmo  55.13 26.35 2.06 27.78 24.29 3.7 77.05 77.68

5 Ry NBG 47.93 23.98 1.39 23.95 22.59 2.9 80.58 80.92

6 Ry SBG 48.84 26.76 2.26 22.08 24.50 4.6 74.77 75.42

7 AC 54.97 29.39 3.15 25.58 26.24 5.7 67.89 68.88

8 AD 53.74 28.40 2.77 25.34 25.63 5.2 70.07 71.28

4 RyHarmo  54.09 28.98 4.07 25.11 2491 7.5 72.15 73.26

5 Ry NBG 48.10 26.23 1.64 21.87 24.59 34 77.22 77.77

6 Ry SBG 51.55 30.30 3.14 21.25 27.16 6.1 69.02 69.25

7 AC 52.95 28.69 2.75 24.26 25.94 5.2 70.60 71.09

8 AD 55.16 30.46 3.22 24.70 27.24 5.8 67.12 67.97

4 RyHarmo  56.27 29.96 3.15 26.31 26.81 5.6 67.76 68.65

5 Ry NBG 52.89 29.93 3.31 22.96 26.62 6.2 72.22 72.15

6 Ry SBG 55.61 33.34 4.33 22.27 29.01 7.8 63.11 63.59

7 AC 64.30 35.96 5.24 28.38 30.68 8.1 58.26 59.15

8 AD 56.30 31.76 3.86 24.54 27.90 6.8 68.61 69.53

4 RyHarmo  60.00 3422 4.07 25.78 30.15 6.8 61.02 61.86

5 Ry NBG 54.55 29.97 2.80 24.58 27.17 5.1 71.88 72.67

6 Ry SBG 56.08 32.67 3.89 23.41 28.78 6.9 62.96 63.97

7 AC 59.04 33.62 4.22 25.42 29.40 7.1 61.56 62.55

8 AD 60.79 34.00 4.43 26.79 29.57 7.3 60.38 61.56
Mean 54.84 29.95 3.20 24.85 26.76 5.8 69.52 70.72

SD 3.76 2.87 0.90 1.86 2.03 1.3 6.00 5.61

they are main characteristics of predicting animal in-
take at libitum by ruminats (Casler & Vogel, 1999).
In the first vegetative growth in growing process of
the perennial grasses with the increase of their height
parameters the plant cell walls components content in-
creased. The lowest NDF content is measured for tet-
raploid populations perennial ryegrass NBG and SBG
in the whole period investigated (Table 2 and Table 3).
The low content of fiber components is resulted in high
digestibility values and high forage quality. The Acid
detergent fiber is the fraction contained lignin and cel-
lulose of plant cell walls and determine forage digest-

ibility by ruminant. Between forms perennial ryegrass
the lowest ADF content is breeding population NBG in
flowering stage in comparison of SBG and IFK Har-
moniya while for the two varieties wheatgrass at the
same development stage show closed values (Fig. 1).

Changes in degree of lignification and digestibility
in the vegetation

Perennial grass species and varieties in spring
growth during the 2012 reached pasture stage at 19
April and 26 April (Table. 2). The low degree of ligni-
fication is observed — coeff. 4.7 — 5.9. Comparing the
three varieties of perennial ryegrass NBG has the low-
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Table 3. Plant cell walls fiber components content, degree of lignification and enzyme in vitro dry matter
digestibility of new perennial grass species and varieties in the vegetation, 2013, % DM, coeff. lignifica-

tion, % digestibility

Tabnuua 3. CheraB, cTeneH HAa JUTHUQUKALUS U eH3UMHA IR Vilro CMHJIA€MOCT HA HOBHM BH/I0BE U COPTO-
Be MHOTOTOIMIIIHU *KUTHU TPEBU Mpe3 Bereranusata, 2013, % CB, koed. iurnud, % cmunaemoct

Ceamuru Bun HJIB KB KIJ1 Xemn Heny JIura CmCB CmOB
Weeks Species NDF ADF ADL HEMI  CELLU Lignif IVDMD IVOMD

5 Ry NBG 46.60 24.16 1.07 22.41 23.09 2.3 81.61 82.42

6 Ry SBG 44.27 24.10 1.20 20.17 22.90 2.7 81.66 82.75

7 AC 44.01 26.95 2.03 17.06 24.92 4.6 71.48 72.66

8 AD 49.14 33.67 2.88 15.47 30.79 5.9 78.99 80.07

5 Ry NBG 49.86 28.72 1.84 21.14 26.88 3.7 77.00 78.43

6 Ry SBG 49.62 25.00 2.07 24.63 22.92 4.2 66.40 67.02

7 AC 57.20 29.98 3.16 27.22 26.82 5.5 66.60 66.88

8 AD 55.36 31.73 2.81 23.63 28.92 5.1 69.17 70.00

5 Ry NBG 50.75 27.64 2.48 23.11 25.16 4.9 73.50 74.13

6 Ry SBG 40.42 3592 3.96 4.50 31.96 9.8 57.36 58.12

7 AC 61.22 36.14 4.40 25.08 31.74 7.2 58.44 59.55

8 AD 63.23 36.75 3.90 26.48 32.85 6.2 60.96 62.32

5 Ry NBG 60.24 45.14 3.66 15.10 41.48 6.1 54.42 56.14

6 Ry SBG 60.90 37.00 4.49 2391 32.50 7.4 52.63 54.28

7 AC 62.98 36.05 5.01 46.93 31.04 6.0 53.52 54.73

8 AD 64.12 38.05 5.97 26.07 32.08 9.3 49.21 50.67

Mean 53.74 31.68 3.18 22.68 29.13 5.7 65.80 66.88

SD 7.84 6.09 1.39 8.67 4.94 2.07 10.90 10.74

est lignification coeff. 2.9, IFK Harmoniya — interme-
diate; coeff. 3.7 and the highest for tetraploid ryegrass
SBG — coeft. of lignification 4.6. The tetraploids usual-
ly have lower degree of lignification than the diploids,
but the reason is that the ryegrass SBG is very early
developing variety when is the stage of development
is early heading. All plant forms of perennial ryegrass
present lower lignification in comparison of crested
wheatgrass and desert wheatgrass.

In the vegetation progress the degree of lignifica-
tion increased at 10 May — seventh week, when the
wheatgrass species reached the stage of early heading.
For the two species/varieties wheatgrasses the degree
of lignification state with closed values — coeff. 4.7 —
5.8 during the three weeks period, when the stems rest
erected without lodging.

The crested wheatgrass at seventh week after spring
growing — 10 May doubled the degree of lignification in

comparison of the beginning of estimation — coeff. §,1.

Perennial ryegrass variety and breeding popula-
tions have higher degree of lignification with com-
parison of wheatgrasses because of more rapid temp
of growing and development. The tetraploid forms of
perennial ryegrass present lower degree of lignification
compared to diploid variety IFK Harmoniya during
fourth, fifth and sixth weeks of development. Peren-
nial ryegrass, IFK Harmoniya during the sixth week
of vegetation and reaching the stage of heading pres-
ent the highest degree of lignification in comparison of
tetraploid forms SBG and NBG.

The enzyme in vitro digestibility of dry and organic
forage matter of perennial ryegrass (all three forms) is
higher in comparison of that of the wheatgrass species
during whole experimental period in 2012 (Fig. 2). The
highest value of digestibility was 80.58% reached at
pasture stage for perennial ryegrass NBG during the
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Fig. 1. Plant cell walls fiber components and digestibility of perennial grass species and varieties

@ur 1. B1akHMHHY KOMIIOHEHTH H CMIJIA€MOCT Ha BHI0BE U COPTOBE Y)KUTHU TPEBU
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Fig. 2. Enzyme in vitro digestibility of dry matter of new species and varieties perennial grasses
Our. 2. EH3UMHAa CMHJI2€MOCT HA CyXOTO BellleCTBO HA HOBHM BH/I0BE M COPTOBE KUTHU TPeBH

fifth week of development. The digestibility state very
high up to 17 May — last eight week of investigation
— 71.88%, after that slowly decreased. Distinguish-
ing the perennial ryegrass breeding forms concerning
digestibility is found during the sixth week when the
digestibility is exceptionally high for NBG — 77.22%,
high for variety IFK Harmoniya — 72.15%, while
for the SBG the digestibility is comparatively lower —
69.02%. The reason of lower digestibility for SBG is it
earliness of maturity.

Higher digestibility is established for the tetraploid
standard wheatgrass Agropyron desertorum - Morava
in comparison with diploid crested wheatgrass Agro-
pyron cristatum (L.) — Svejina for each week studied
(from fourth to seventh week). The two species and va-
rieties of wheatgrass reached stage of heading and that
is why the digestibility decreased: 61.56% for crested
wheatgrass and 60.38% for standard wheatgrass.

During the 2013 year the observations continue
for the tetraploid breeding populations of perennial
ryegrass NBG and SBG and for crested and desert
wheatgrass varieties from the fifth to eighth week of
plant development. The plant spring growth starts later
comparing to 2012 in reason of lower air temperatures
in April. The lowest degree of lignification is observed
coeff 2.3 — 2.7 in the fifth week for the ryegrass NBG

and SBG respectively. The degree of lignification
during the vegetation is progressively increased. The
breeding population of perennial ryegrass NBG rest
with the lowest degree of lignification in the whole pe-
riod investigated. The other breeding population SBG
after the seventh week triple the lignification degree val-
ue very fast because of early type of maturity (Table 3).
Principally the wheatgrass varieties in the third year of
plant development show higher degree of lignification
than perennial ryegrass populations. From the begin-
ning of spring growing of the wheatgrass varieties dou-
blt the degree of lignification till the flowering stage.
Comparing the two wheatgrass species and varieties
Agropyron desertorum (Fisch.) Schultes Morava is
higher lignified coff. 9.3.

The tendency of higher digestibility of perennial
ryegrass forms in comparison of wheatgrass varieties
remains the same during the 2013 than 2012. The high-
est digestibility is estimated during pasture stage in fifth
week for perennial ryegrass forms NBG and SBG.

In the vegetation progress the digestibility de-
creased for all species and varieties investigated. In the
sixth and seventh weeks the digestibility is relatively
high and the highest value is observed for perennial
ryegrass NBG 78.43% and 74.13% respectively. More
demonstrative is decreasing of digestibility for the pe-
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rennial ryegrass SBG in the same period — 67.02% and
58.12%. From the fifth to seventh weeks the digest-
ibility for the Morava and Svejina wheatgrass new
and the first Bulgarian varieties remains comparatively
high (from 80.07% to 62.32%). In the last week ob-
served all species and varieties decreased digestibility
stronger for desert wheatgrass Morava 49.21%.

CONCLUSIONS

The perennial grass species and varieties pres-
ent high forage quality in pasture development stage.
Changes in forage quality appeared forward vegetation
process but they have different temp.

Tetraploid perennial ryegrass populations remains
high quality forage for the longest period in the first
spring growth which allow enlarged pasture period
near to a month.

The tetraploid perennial ryegrass breeding popula-
tion NBG demonstrates the best forage quality char-
acteristics in comparison with other studied species
and varieties. Pasture stage forage fiber components,
lignification and digestibility are presented as follow:
2012: NDF 53.70%, ADF 28.2%, ADL 2.77%, Ligni-
fication 5.2 and IVDMD 76.54 and for 2013 respec-
tivelly: 46.60%, 24.16%, 1.07%, coeft. 2.3, 81.61%.
Flowering stage forage fiber components, lignification
and digestibility are presented as follow: 2012: NDF
54.5%, ADF 29.97%, ADL 2.8%, Lignification 5.1 and
IVDMD 71.88% and for 2013 respectivelly: 60.24%,
45.14%, 3.66%, coeft. 6.1, 54.42%.

The tetraploid perennial ryegrass breeding popu-
lation SBG demonstrates faster changes in forage
quality characteristics because it is the earliest in ma-
turity. Pasture stage forage fiber components, lignifi-
cation and digestibility are presented as follow: 2012:
NDF 55.4%, ADF 30.65%, ADL 3.25%, Lignification
5.9 and IVDMD 67.94% and for 2013 respectivelly:
44.27%, 24.1%, 1.2%, coeft. 2.7, 81.66%. Flowering
stage forage fiber components, lignification and digest-
ibility are presented as follow: 2012: NDF 56.08%,
ADF 32.67%, ADL 3.89%, Lignification 6.9 and IVD-
MD 62.96% and for

2013 respectivelly: 60.90%, 37.00%, 4.49%, coeft.
7.4, 52.63%.

Forage quality for two wheatgrass varieties has higher
values of plant cell walls fiber components content and
lower digestibility in comparison with perennial ryegrass.

Desert wheatgrass Morava in the vegetation pro-
cess present higher values of plant cell walls fiber com-

ponents content and lower digestibility in comparison
with diploid crested wheatgrass Svejina.
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FORAGE PLANT CELL WALLS FIBER COMPONENTS CONTENT AND DIGESTIBILITY
OF NEW VARIETIES PERENNIAL GRASSES IN THE VEGETATION

Y. Naydenova, A. Katova, A. Petrov
Institute of Forage Crops - Pleven

SUMMARY

The forage plant cell walls fiber components, determining energy feeding value and enzyme in vitro digest-
ibility as the main forage quality characteristics are variable in the vegetation. The aim of the study is to establish
the changes in plant cell walls fiber components content — poliosides and lignin and enzyme in vitro degradability
(digestibility) of new registered perennial grass varieties in OECD list, Official variety list of the Republic of
Bulgaria as well as perennial grass breeding populations. The perennial grass species and varieties present high
forage quality in pasture development stage. Changes in forage quality appeared forward vegetation process but
they have different temp. Tetraploid perennial ryegrass populations remains high quality forage for the longest
period in the first spring growth which allow enlarged pasture period near to a month.

The tetraploid perennial ryegrass breeding population NBG demonstrates the best forage quality characteris-
tics in comparison with other studied species and varieties. Pasture stage forage fiber components, lignification
and digestibility are presented as follow: 2012: NDF 53.70%, ADF 28.2%, ADL 2.77%, Lignification 5.2 and
IVDMD 76.54 and for 2013 respectivelly: 46.60%, 24.16%, 1.07%, coeft. 2.3, 81.61%. Flowering stage forage
fiber components, lignification and digestibility are presented as follow: 2012: NDF 54.5%, ADF 29.97%, ADL
2.8%, Lignification 5.1 and IVDMD 71.88% and for 2013 respectivelly: 60.24%, 45.14%, 3.66%, coeff. 6.1,
54.42%.

The tetraploid perennial ryegrass breeding population SBG demonstrates faster changes in forage quality
characteristics because it is the earliest in maturity. Pasture stage forage fiber components, lignification and di-
gestibility are presented as follow: 2012: NDF 55.4%, ADF 30.65%, ADL 3.25%, Lignification 5.9 and [IVDMD
67.94% and for 2013 respectivelly: 44.27%, 24.1%, 1.2%, coeft. 2.7, 81.66%. Flowering stage forage fiber com-
ponents, lignification and digestibility are presented as follow: 2012: NDF 56.08%, ADF 32.67%, ADL 3.89%,
Lignification 6.9 and IVDMD 62.96% and for 2013 respectivelly: 60.90%, 37.00%, 4.49%, coeff. 7.4, 52.63%.

Forage quality for two wheatgrass varieties has higher values of plant cell walls fiber components content and
lower digestibility in comparison with perennial ryegrass. Desert wheatgrass Morava in the vegetation process
present higher values of plant cell walls fiber components content and lower digestibility in comparison with
diploid crested wheatgrass Svejina.

Key words: fibers, in vitro digestibility, forage quality, new perennial grass species and varieties
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SAJABJDKUTEJIHU N3MCKBAHWA KbM ABTOPUTE

1. ABTOpBT mpecTaBs CTaTUsITa 3a pelieH3upane oT PejaknnonHaTa KoJIerust Ha CIIMCaHNeTo, 3a/IbJDKUTEITHO MPUAPY-
JKeHa C TIPOTOKOJI OT Hay4YHAaTa CEKIMs, HAITbJIHO KOMIUICKTYBaHa ¥ 3allMcaHa Ha eJISKTPOHEH HOCUTEN (JIUCK, (Iall mamer),
aKo HE € M3MpareHa 110 eJIeKTPOHHA ITOIIA.

2. ABTOPBT HOCH JINYHA OTTOBOPHOCT 33 aBTCHTUYHOCTTA Ha TIPEJICTABEHOTO M3CIIEIBAHE, KAKTO U 32 TOYHOCTTA HA U3-
TI0JI3BaHaTa HayYHa TEPMHHOJIOTHS. E3MKOBOTO M CTHIIOBOTO OOPMIICHHE Ha MaTepHAINTE Ca 33/IbJDKEHHE X OTTOBOPHOCT
Ha aBTOPHTE.

3. 3araBueTo Ha cTaTHsTa TPAOBA JAa ObJE HAMMCAHO KPATKO, TOYHO M 0€3 €3MKOBH CHKPAIICHHS U J1a OTPa3sBa KOH-
KpeTHHs 00eKT Ha n3cieaBaHero. MiMeTo u hamunmsTa Ha aBTopa TPOBa 1a ca M3MMCAHU M3ISJI0, KAKTO U TOYHOTO HaM-
MEHOBAaHHE Ha HAyYHUS] HHCTUTYT, WIH JIp., KbJIETO PadOTH, IIOCOYBA CE€ M aJIpec 3a KOPECMOHACHINS WK e-mail.

4. Crarusta 3abJDKATEIIHO TpsiOBa Jla ChIbpPIKAT pe3toMe (Ha ObIrapcKH W Ha aHIIMHCKH €3MK — C HEOOXOANMHTE
JITaHHU, TTOCOYEHH B T. 3), ¢ 00eM, He rmo-noBede oT 160 mymu. B pestomero TpsiOBa 1a ca 0Tpa3eHH MPEAMETHT, METONBT,
OCHOBHHTE PE3yJITaTH M U3BOAUTE OT ITPEACTaBEHOTO M3CICABAHE; TOCOYBAT CE M KIIIOYOBH TYMHU.

5. TeKCTBT 3aABIDKUTEITHO TPsIOBa 1a Ob1e ¢ mpudT Times New Roman min Arial u BeB hopmar 3a Word for Windows.
I'padukn, purypn — XLS (cp3nanenu ¢ MS Exsel). Caumku u npyru mwmoctpanun — TIFF (¢ pezomonms muanmym 200
dpi (dot per inch), GPEG (cbc cTereH Ha KOMIIpEcHs HE TI0-HHUCKa OT 9).

6. I'padukn, GUrypu, CHUMKH M JPYTH WIIOCTPALMN CE TPEICTABSIT 3aIbDKUTEIHO C YEPHO-OSII0 M300paxeHue, ¢
M3KJII0YEHNE B CIIyYanTe, KOraTo OTIIEYaTBAaHETO I1e Ob/ie IIBETHO. ABTOPHT 3aIUiallia 1eJara Ha [BETHUTE N300paKeHNS,
3asBEHH 110 HETOBO KEJIaHHE CIIe]] IPEABAPUTEITHA KaJIKYIIAI[Hs.

7. Tabnuiy 1 GUrypH 3a€THO ChC 3arIaBUsATa KbM TSX CE MPEACTABST OT/ACIHO OT TEKCTA Ha CTaTHsTa. 3ariaBusiTa Ha
TabnuuTe U GUrypuTe TpsOBa 1a ObJAT N3MUCAHN Ha OBITAPCKH M HA aHTIIMHCKHU €3HK.

8. durypute Tps6Ba 1a ObIAT MAKCUMAITHO W3YNUCTEHH OT TEKCT M ¢ pasMep 70 18.2 Ha 23.6 cm, KbJETO € Bh3MOXKHO,
1 HE 1o-ToJsiM OT hopmar A4 3a KapTH U cxeMd. Bcuukn HeoOX0 MU 03HAYEHHSI Ce U3HACAT MO/ OCHOBHOTO 3arjiaBue Ha
(urypara, HarmMCaH! CHIO HA OBITAPCKU U AaHIINHCKH €3HK.

9. 3a 0603HaYaBaHE HAa U3MEPHUTEITHNUTE EIMHHIIM CE N3MI013Ba MEeXTyHapoiHaTa CHCTEMa 32 U3MEpHUTENHH etuHUIH — SI.

10. ITperensT Ha MTEpaTypara TPsOBa 72 OTpa3sBa CbBPEMEHHOTO PABHUILE Ha Pa3IIICKIaHus BBIIPOC, KATO aBTOPHTE MO-
TaT J1a ce 1030BaBaT cCaMo Ha OPUTMHAIHM Tpy/aoBe. [Ipy muTHpaHe Ha IMTeparypa B TEKCTa Ce T0COYBa CaMo aBTOp — I'O/INHA, a
Koraro OposIT Ha IIUTHPAHUTE aBTOPH € TIOBEUE OT JIBAMA CE ITOCOYBA CaMO ITBPBUSIT OT TSIX, TIOCIIE/IBAHO OT ,,i JIp.” — TOAUHA. AKO
ce IUTUPAT M3CIIe/IBAaHMsTa Ha PA3IMYHU aBTOPH T10 €IMH M CHIIN BBIPOC, MOIPEKIAHETO UM CE TIPaBU B XPOHOJIOTHYCH PEI.

11. bubnorpadusta TpsiOBa 1a MocoyBa MMEHATa Ha AaBTOPUTE U JIUTEPATypPHHUTE U3TOYHUIM O€3 IPEIIKH U 10 a30yUueH
pel — bpBO Ha KMpHJIKLA (OBJITapCKK aBTOPH; PYCKH aBTOPH), & ClIe]] TOBa — Ha JaTHHUNA. [locouBa ce camo mTeparypara,
KOSITO € IIUTUpaHa B TekcTa. [Ipy nuTHpane 3aIbDKUTEITHO €€ TI0COYBAT: HAa MEPUOINYHY W3IaHKs: aBTOP, TOJMHA, 3arIa-
BHE Ha CTATHsATa, HANMECHOBAHNE HA M3aHUETO, TOM, No, CTp. (0T-10); Ha KHUTH: aBTOp, F'OJIMHA, 3alJIaBUE, H3aTEICTBOTO,
rpaj, cTp. (0T-70); Ha ANCEPTAINH, aBTOpedepaTH U XaOMINTAIIMOHHH TPY/IOBE: aBTOP, TOJMHA, 3aTJIaBHe, HHCTUTYT, TPas,
CTp.; Ha MaTepualii OT KOHIPECH U CUMITO3UYMH: aBTOp, TOANHA, TEMa, 3aIIaBHe, aTa U MICTO Ha MPOBEKIAHE.

12. Hayunu TpynoBe, KOUTO HE OTTOBapsIT Ha MOCOYCHUTE TT0-TOPE N3NCKBAHNUS, C€ BPBIIAT HA AaBTOPHUTE 38 KOPEKIIHSL.

13. He ce nmpuemar 3a my0OnmKyBaHe CTaTHH, KOUTO €A 4acT OT Beye 3aIIUTEHH JUCEPTalnH, KaKTO U MaTepuali, KOUTO
ca IofI Ievar WX ca OTIEeYaTaHu B APYTU M3JaHUs.

14. PerakiiionHaTa KoJIeT s Ha CIIHCAHUETO, ChIVIACHO OTIPEEICHUTE i MPaBOMOIIHSI, B3Ma OKOHYATEITHOTO PELICHUE
KOHKPETHO 32 BCEKH PEIICH3MPaH M JIOKJIA/IBAaH MaTeprajl Bb3 OCHOBA Ha CTAHOBHIIETO HA ONPEJENICHUSI OT Hesl PEleH-
3€HT.

15. Kopekrtypu ce mpermiexaar oT aBTOpUTE 3a He MO-KbCHO OT 2 JTHM CJIEJ] U3BECTHE OT PEAAKIUATA. 3a KOPEKTypH,
KOUTO HE Cca M3YETCHH OT aBTOpa, OTTOBapsl 3aM.-OTT. PEAKTOp Ha CITUCAHUETO.

16. Bcekn aBrop nma npaBo ja noixyuu Ha .pdf opmar choTBeTHaTA KHMXKKA, B KOSITO € OTIIEUaTaHa CTaTHATA MY.

17. Bcruky Mareprany OT MPOBEICHN TEMaTHYHH HAyYHHW KOH(EPEHIINH, KaKTO W CTaTHX Ha aBTOPH OT HAyYHH Opra-
HHU3alUH U3BBH cuctemara Ha CeJcKOCTONaHCKara akaJeMHus, 0OI00peHN OT PEeAaKIMOHHATa KOJICTHS 3a IyOJIIMKyBaHe B
CIHMCAaHMETO, CE 3aIulaliar IpeIy OTIeYaTBaHeTo no exuHHa Tapuda 3a Hayyante n3ganus Ha CCA (Ha 6a3a cranzapTHa
crpanurna — 1800 3HaKa).

3abenexcka. Ilpu necnaszeane na nocouenume UsUCKEAHUs He ce 0a8a Xo00 Ha Mamepuanume. Pvkonucu ne ce epvujam.
Peoaxyusama ne nocu omeosoprocm 3a nenomwvpcenu 00 6 (wecm) meceya cmamuil.



