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ABSTRACT

The experiment was conducted with a natural meadow of Agrostis capillaris-Festuca
fallax type in the Rhodope Mountains (Smolyan region, Southern Bulgaria). The
block-method in four repetitions and the harvesting plot area of 10 m2 with the
following ways of use by years and undergrowths was used. The object of this study
included annually (in 4 variants) and in the alternate years (in 3 variants) hay-grazing
- use, grazing-hay - use, hay-grazing-grazing - use or only grazing-use of the
particular regrowths in the different years. The harvesting in grazing-use mode
(grazing imitation) was accomplished in height of the grass stand 10-12 cm. The
harvesting in hay-making mode was accomplished in flowering phenophase of the
grasses. It was established that the studying different ways of harvesting given
comparatively high dry matter yields. The following indicators were estimated: 1. Dry
mass (DM) yield (in t/ha) - it was established by drying constant weight at 105
Celsius degree in muffle-oven of 0.5 kg green mass samples, taken immediately
after cutting each trial plot and repetition; 2. Chemical composition of the absolutely
dry matter included crude protein and crude fiber contents of the basic botanical
groups (grasses and legumes) in the grass stand. They were determined by infrared
spectroscopy on InfraAlyzer—400. For that purpose were done calibrations of 50
plant samples for each botanical group as every tenth sample was examined by
analyzing after Weende-method. The crude fat content was determined after Soxlet-
method, the crude ash — by weighing after dry calcination in a muffle-oven and the
nitrogen-free extract substances (NFES) as an amount among the crude protein, the
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crude fiber, the crude fat and the crude ash. The crude protein and crude fiber of the
grass biomass were in well-expressive opposite dependence. The others studied
chemical indicators (crude fat, crude ash and NFES) had a less influence on the
ways that were used for the grass stand.

Key words: natural meadow, Agrostis capillaris-Festuca fallax type, way of use,
productive and chemical indicators, the Rhodope Mountains, Southern Bulgaria.

PE3IOME

EkcnepnmeHTHT 6e M3BedeH BbpXy eCTecTBeHa nuBaga ot Tuna Agrostis capillaris-
Festuca fallax B Pogonute (CmonsHcku panoH, KOxHa bbnrapus). M3nonssaH 6elue
6nokoBnsa MeToq B 4 NOBTOPEHMS NMpU rofieMmMHa Ha pekonTHaTa napuena ot 10 m2.
O6GeKkTbT Ha NpoyYBaHETO BKMIOYBALLE XErogHo (B 4 BapmnaHTta) u pegyBallo ce no
roavHm (B 3 BapmaHTa) NacuLLHO-CEHOKOCHO, CEHOKOCHO-MACULLHO, NACULLHO-
CEHOKOCHO-MACULLHO MK caMo NacuLLHO Non3BaHe Ha TpeBocTos. PekonTupaHeTo B
nacuuiHa 3psnocT (Ypes okocsiBaHe) 6e M3BbpLLUBAHO MPU BUCOYMHA HA TPEBOCTOSA
10-12 cm, a B CEHOKOCHa 3pAnocCT — Npu UbMTeEX Ha XUTHUTE Tpesu. [1poyyBaHu
6sixa cnegHUTe nokasaTenu:

Mexay cypoBMAT NPOTEUH 1 CypoBMTE BNakHWHM B TpeBHaTa Guomaca uma gobpe
n3paseHa obpaTHO NponopumMoHanHa 3aBUCcMMOCT. Bbpxy Apyrnte npoyyBaHu
XUMWYHWN NOKa3aTenm Ha4YMHUTE Ha MNof3BaHe Ha TPEBOCTOS OKa3BaT Mariko
BNUSHME.

KnrouyoBu aymu: ectectseHa nusaga, tvn Agrostis capillarys-Festuca fallax, HauuH
Ha nonssaHe, NPOAYKTUBHU N XMMUYECKN NokadaTenu, Pogonu, KOxHa bbvnrapums.

noarPOBHO PE3IOME

EkcnepumeHTbT 6€ M3BeEH BbpXy eCcTeCcTBeHa nmBaga oT Tuna Agrostis capillaris-
Festuca fallax, pasnonoxeHa B Pogonnte (CmonsaHcku panoH, KOxHa benrapus) Ha
1100 m H.B. No4yBuKTE B parioHa Ha nscnegBaHeTo ca NPeauMHO KasiBM rOPCKn 1 B
no-orpaHnYeH pasMep 1 Ha no-ronsgma HagMopcka BUCOYNHA- NITaHUHCKO-NMBaAHU
nousn. Kacpsieute ropckm noysm ca obpasyBaHun npeanmHo nog 6ykosu n 60posu
ropu, B YCrioBUATa Ha MaHMHCKO- FOPCKN KNMMaT, XapakTepusmpaly, ce C BUCOKa
BNaXXHOCT WU HUCKN TemnepaTypu, Npy NPOMUBEH BOAEH PEXUM. XUMUYHUAT CbCTaB
Ha no4BaTta B pavioHa Ha NPOBEXAAHETO Ha onuTa (HagMopcka BucoymHa 1100 m
H.B.) Ce XapaKkTepuaunpa CbC CpeaHa 3anaceHoCT C Xymyc 1 cnaba oT obuy a3oT u
docop. Huckun 6sixa CTOMHOCTUTE Ha NOABWMXKHUA a30T, dpocop n MONNBAEH.
[o6pa 6e 3anaceHOCTTa C NOABWXEH Kanui n Bogopasteopum 6op. MNouseHaTta
peakums 6e kucena. PanoHbT ce xapakTtepuaupa ¢ Meka 3uma, npoxnagHa nponet u
6e3 ocobeHun ropeLnHn NATO, KaTo CPaBHUTENHO TOM/N Ca U ECEHHUTE MECeLN.
[aHHuTEe 3a MeceyHaTa 1 roguwHaTa cyma Ha Banexute 3a 20-roa. nepuog (1977-
1996 r.) nokasBaT, Ye BMIaXXHOCTTa € CPaBHUTESTHO BMCOKA, KaTo roguiHaTa cyma Ha
Banexute e cpegHo 1180.2 I/m?, T.e. no4Tw ABa NbTW NOBEYE B CPaBHEHME CbC
cpeaHaTa cyma 3a cTpaHaTta - 620 I/m?. BanexuTe B pervioHa ca HepaBHOMEPHO
pasnpegeneHn. Te uMaTt OTYETNIMBO M3pa3eH 3UMEH M NPOSIETHO-NETEH BarexXeH
MakCUMyM, KaTO BanexuTe npes3 MeceuuTe anpusl, Man 1 1oHU ca ¢ onpeaenswo
3HaveHve 3a gobnBa OT ecTeCcTBEHUTEe TPEeBOCTON. HamMmaneHoTo KonM4YecTBo Ha
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BanexuTe Npes MeceuunTe 1NK, aBrycT U CENTEMBPU, KaKTO U npeobnagasamnaTt
NeK MexaHW4yeH CbCTaB Ha no4ysaTa npegonpeaendar HebnaronpusTHOTO UM
OoTpakeHne BbpXy NPOAYKTMBHOCTTA Ha TpeBHUTE nnowm. Buxaa ce, ye B panoHa
Ha CMONSH CbLLeCcTBYBAT CNELNPUYHN NOYBEHO- KITUMATUYHWN YCIOBUS, KOUTO
BNUAST B 3HAUMTENHA CTENEH BbPXY KONIMYECTBOTO M KA4eCTBOTO Ha TpeBHaTa maca
OT ecTeCTBEeHUTe TPeBOCTOU. 3a U3BEXAAaHETO Ha ekcrnepumMeHTa bGelle n3nonssaH
6nokoBuna meToa B 4 NOBTOPEHUS NMpU rofieMmnHa Ha pekonTHaTa napuenka ot 10
m2. O6eKTbT Ha NPOyYBaAHETO BKIOYBALLE eXerogHo (B 4 BapuaHTa) 1 pefysallo
ce no rognHu (B 3 BapnaHTa) NacuLHO-CEHOKOCHO, CEHOKOCHO-NACULLHO, NaCULLHO-
CEHOKOCHO-MAaCULLHO M1 caMOo NMacuLLHO Noni3eBaHe Ha TpeBocTos. PekonTupaHeTo B
nacumuiHa 3psnocT (4pes okocsiBaHe) 6e M3BbPLUBAHO NP BUCOUYMHA HA TPEBOCTOSA
10-12 cm, a B CEHOKOCHa 3psinocT — npu ubdTex Ha TpeBuTte. [pn exxerogHoTo
pekonTupaHe Ha 18K NoapacT — NAaCULLHO, a 2py NOAPACT — CEHOKOCHO, KakTo 1 npu
NMPOMEHSLLOTO Ce MO roAMHM nonaseaHe: 1Ba — NacuLHO-CEHOKOCHO-NacuLLHO, 2pa -
CEHOKOCHO-MAacuLLHO, a 3Ta - NaCULLHO-CEHOKOCHO Ce Mory4yaBa Han-MHOro Cyxo
BellecTBo - 6.18 1 5.87 t/ha. Mexay cypoBUAT NPOTEUH U CypOBUTE BMAKHWHN B
TpeBHaTa 6uomaca uma gobpe nspaseHa obpaTtHO NponopumnoHanHa 3aBMCUMOCT.
Hal-MHoro cypoB npoTenH nma dypaxbT Npy eXXerogHoToO NacuLLHO NoNn3BaHe -
310.0 g/kg cyxo BelecTBO. HaunHUTE Ha pekonTupaHe Ha TPEBOCTOS OKa3BaT No-
Manbk epekT BbpXy ApPYrnTe NpoyyYBaHN XMMUYHN NOKa3aTenu.

INTRODUCTION

The natural meadows of Agrostis capillaris-Festuca fallax type in Smolyan region (the
Rhodope Mountains, Southern Bulgaria) occupied more a good half of the natural
meadows in the region (Cheshmedjiev, 1980; Yakimova, et al. 1977). The conducted
multiplied studies in different regions of Bulgaria (Pavlov, 1996; Totev, et al. 1998)
and abroad (Sung and Kim, 1985; Grandi, et al. 1989; Giraldez, et al. 1993) showed
that the mineral fertilization and the ways of harvesting are among the most important
in farming practices.

The purpose of this study was to identify the changes in biomass productivity and
chemical composition of forage from a natural meadow of Agrostis capillaris-Festuca
fallax type under the influence of different ways of use throughout years and
undergrowths in the Rhodope Mountains (Smolyan region, Southern Bulgaria).

MATERIAL AND METHODS

The field experiment was conducted during the 1993-1995 period, on a natural
meadow of Agrostis capillaris-Festuca fallax type in the Rhodope Mountains
(Smolyan region, Southern Bulgaria) at 1100 m altitude.

The soil in the experimental area was a brown forest with light mechanical structure
because the chemical composition was characterized by a middle reserve of humus
and a low total nitrogen and phosphorus. Low values were established by water
soluble forms of nitrogen, phosphorus and molybdenum and the reserve of water
soluble forms of potassium and boron was in optimum. The soil reaction was acidic.
The Smolyan region is characterized by mild winters, cool spring and hot summer
without much relatively warm autumn months. Precipitation in the region are
unevenly distributed. They have clearly expressed winter and spring-summer rainfall
maximum, as rainfall during April, May and June are critical for the yield of the
natural grasslands. The reduced rainfall in July, August and September, and the
prevailing light mechanical composition of the soil determine the adverse impact on
the productivity of grasslands. It is seen that in the region of Smolyan there are
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specific soil and climatic conditions that affect significantly the quantity and quality of

forage mass of natural grasslands.
The block-method in four repetitions and the harvesting plot area of 10 m2 with the
following ways of use by years and regrowths were used. The following variants

were studied:

Var. 1 1st regrowth - hay-| Var.6/Bap.6 | 1st regrowth - grazing-
(Standard) use use
Bap. 1 1BKM nogpact— =% nogpact—
(KoHTpona) CEHOKOCHO nosnssaHe 1st year NacuLLHO Nnon3saHe
2nd regrowth  — 1Ba rogmHa 2nd regrowth - hay-use
Annually grazing-use 2pu nogpacTt—
ExxerogHo 2pun nogpact— CEHOKOCHO nonssaHe
NacuLLHO nonssaHe
Var. 2/Bap. 2 | 1st regrowth - 1st regrowth - grazing-
grazing-use use
Annually 1BKM nogpact— =17 nogpact—
ExxerogHo nacuLlHoO nonssaHe NacuLLHO Mon3BaHe
2nd year 2nd regrowth - hay-use
2pa roguHa 2pn nogpacTt—
CEHOKOCHO Nosi3BaHe
2nd regrowth - hay- 3rd regrowth - grazing-
use use
2pun nogpact— 3T1 nogpacT—nacuLiHo
CEHOKOCHO nonasaHe nonssaHe
Var. 3/Bap. 3 | 1st regrowth - 1st regrowth - hay-use
grazing-use 18K nogpact—
18K nogpacTt— CEHOKOCHO Nosi3BaHe
NnacuLHO nonssaHe
Annually 2nd regrowth - hay- 3rd year 2nd regrowth -
ExxerogHo use 3Ta rognHa grazing-use
2pun nogpact— 2pn nogpact—
CEHOKOCHO nonasaHe MacuLLHO rnons3saHe
3rd regrowth -
grazing-use
3! nogpact—
NacuLHO nonssaHe
Var. 4/Bap. 4 | 1st regrowth -| Var.7/Bap. 7 | 1st regrowth - grazing-
grazing-use use
181 nogpact— 18K nogpact—
NacuLHO nonssaHe NacuULLHO Non3BaHe
2nd regrowth - 1st year 2nd regrowth - hay-use
grazing-use 1Ba rogunHa 2pn nogpacTt—
Annually 2pun nogpact— CEHOKOCHO Mor3BaHe
ExxerogHo nacuLlHo rnonssaHe 3rd regrowth - grazing-
use
3T1 nogpacT—nacuLiHo
nonssaHe
3rd regrowth - 1st regrowth - hay-use
grazing-use 18K nogpact—
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3Tn nogpacr—
nacuLHO Non3saHe

Var. 5/Bap. 5

1st year
1Ba roamnHa

1st regrowth - hay-
use

1BM nogpacT—
CEHOKOCHO nonssaHe

2nd regrowth -
grazing-use

2pun nogpacr—
NacuLLHO NonsBaHe

2nd year
2pa rogmHa

CEHOKOCHO roJsi3BaHe

2nd regrowth -
grazing-use

2pun nogpact—
NacuLLHO nonssaHe

1st regrowth -
grazing-use
1BM nogpacr—

1st regrowth - grazing-
use
1BK nogpacr—

2nd year
2pa roguHa

nacuLHoO non3saHe 3rd year NacuLLHO Nnon3BaHe
2nd regrowth - hay- | 3TaroguHa 2nd regrowth - hay-use
use 2pn nogpact—
2pu nogpact— CEHOKOCHO nonsBaHe
CEHOKOCHO Nosi3BaHe
1st regrowth -
grazing-use
1BM nogpact—
nacuLHO Nosn3BaHe
3rd year 2nd regrowth - hay-
3Ta rogunHa use
2pun nogpact—
CEHOKOCHO NnornsBaHe
3rd regrowth -
grazing-use
311 nogpact—
nacuLHO Non3BaHe

Annually all trial variants were fertilized early in spring before the start of vegetation
with 80 kg/ha active substance of nitrogen (as ammonium nitrate) and 80 kg/ha
active substance of phosphorus (as double superphosphate). The harvesting in hay-
making mode was accomplished in flowering phenophase of the grasses by hand-
mowing. The harvesting in grazing-use mode was accomplished without animals
(grazing imitation) at a height of 10-12 cm of the grass stand by hand-mowing.

The following indicators were estimated: 1. Dry mass (DM) yield (in t/ha) - it was
established by drying constant weight at 105 Celsius degree in muffle-oven of 0.5 kg
green mass samples, taken immediately after cutting each trial plot and repetition; 2.
Chemical composition of the absolutely dry matter included crude protein and crude
fiber contents of the basic botanical groups (grasses and legumes) in the grass
stand. They were determined by infrared spectroscopy on InfraAlyzer—400. For that
purpose were done calibrations of 50 plant samples for each botanical group as
every tenth sample was examined by analyzing after Weende-method.

The crude fat content was determined after Soxlet-method, the crude ash — by
weighing after dry calcination in a muffle-oven and the nitrogen-free extract
substances (NFES) as an amount among the crude protein, the crude fiber, the
crude fat and the crude ash.
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RESULTS, DISCUSSION
1. PRODUCTIVE POTENTIAL OF THE GRASS STAND

Table 1. DM yields (t/ha) by regrowths and ways of use, by years and average for the
1994-1996 period.

Tabnuua 1. Jobmeu Ha cyxo BewiecTBo (t/ha) no nogpactn n Ha4YMHM Ha Non3BaHe,
Nno rognHu 1 cpegHo 3a nepuoga 1994-1996 r.

Variant, regrowth, using way DM year yields (t/ha) Average for
BapuaHT, nogpacTt, Ha4yMH Ha nonsBaHe 1994 1995 1996 the variant
CpegHo 3a

BapuaHTa

Var. 1 (Standard) 1st regrowth - hay-use
Annually 1BK nogpact— 3.55 4.79 4.71
CEHOKOCHO Nosi3BaHe
Bap. 1 (KoHtpona) 2nd regrowth —

ExxerogHo grazing-use 1.36 1.85 1.71
2pu nogpacT—nacuLLHO
nonssaHe
Total for the variant 491 6.64 6.42 5.99

060 3a BapnaHTa
Var. 2/ Bap. 2 1st regrowth - grazing-
Annually/ExerogHo use 1.86 1.97 1.86
181 nogpact—nacuLLHoO
nonssaHe
2nd regrowth - hay-use
2pun nogpact— 3.80 4.53 4.51
CEHOKOCHO nonsBaHe
Total for the variant 5.66 6.50 6.37 6.18
O6uwo 3a BapuaHTa
Var. 3/ Bap. 3 1st regrowth - grazing-

Annually/ExerogHo use 1.68 0.96 0.91
181 nogpacT—nacuLLHO
nonssaHe
2nd regrowth - hay-use
2pn nogpact— 3.19 3.05 3.05

CEHOKOCHO Nosi3eBaHe
3rd regrowth - grazing-

use 0.70 0.72 0.71
3T1 nogpacT—nacuLHo
nonssaHe
Total for the variant 557 473 4.67 4.99

060 3a BapmnaHTta
Var. 4/ Bap. 4 1st regrowth - grazing-
Annually/ExerogHo use 1.70 1.76 1.60
181 nogpact—nacuLLHO
nonssaHe
2nd regrowth —
grazing-use 2.06 248 2.38
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2puv nogpact—nacuLHo
nonssaHe
3rd regrowth - grazing-
use 0.81 0.90 0.85
3T1 nogpacTt—nacuLLHO
nonssaHe
Total for the variant 4.57 5.14 4.83 4.85
060 3a BapnaHTa
Var. 5/ Bap. 5 1st regrowth - hay-use - -
1BM nogpact— 3.49
CEHOKOCHO NornasaHe
1st year 2nd regrowth - - -
1Ba roguHa grazing-use 1.31
2pn nogpact—nacuLLHoO
nonspaHe
Total for the year 4.80 - -
O06wo 3a roguHaTa
1st regrowth - grazing- - -
use 2.04
181 nogpact—nacuLlHoO
2nd year rnons3saHe
2pa rogunHa 2nd regrowth - hay-use - -
2pn nogpact— 4.31
CEHOKOCHO Nosi3BaHe
Total for the year - 6.35 -
O6wo 3a rogmHaTa
1st regrowth - grazing- - - 1.36
use
181 nogpact—nacuLlHo
nonssaHe
2nd regrowth - hay-use - - 3.72
3rd year 2pun nogpact—
3Ta rognHa CEHOKOCHO Nosi3BaHe
3rd regrowth - grazing- - - 0.88
use
3TM nogpacTt—nacuLiHO
nonssaHe
Total for the year - - 5.96 5.70
O0Owo 3a roguHaTa
Var. 6/ Bap. 6 1st regrowth - grazing- - -

use 1.80
181 nogpacT—nacuLLHO
1st year nosnsBaHe
1Ba roguHa 2nd regrowth - hay-use - -
2pn nogpact— 3.73

CEHOKOCHO Nosi3BaHe
Total for the year 5.53 - -
OOwo 3a roguHaTa
1st regrowth - grazing- -
use - 1.18
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181 nogpacT—nacuLLHO

nonssaHe
2nd year 2nd regrowth - hay-use -
2pa roaunHa 2pu nogpact— - 3.68

CEHOKOCHO Nosi3eBaHe
3rd regrowth - grazing- -

using - 0.90
3TV nogpacTt—nacuLHo
nonssaHe
Total for the year - 5.76 -

060 3a rogmHaTa
1st regrowth - hay-use - -
18K nogpact— 448
CEHOKOCHO Nos3saHe
3rd year 2nd regrowth - - -
3Ta roguvHa grazing-use 1.60
2pu nogpacT—nacuLLHO
nonssaHe
Total for the year - - 6.08 5.79
O0Owo 3a roguHaTa
Var. 7/ Bap. 7 1st regrowth - grazing- - -
use 1.60
181 nogpact—nacuLlHo
nonssaHe
2nd regrowth - hay-use - -
1st year 2pun nogpact— 3.07
1Ba roguHa CEHOKOCHO Nosi3BaHe
3rd regrowth - grazing- - -
use 0.83
3TV nogpacTt—nacuLiHO
nonssaHe
Total for the year 5.50 - -
OOwo 3a roguHaTa
1st regrowth - hay-use - -
1BM nogpact— 4.30
CEHOKOCHO Nosi3BaHe
2nd year 2nd regrowth - - -
2pa rogunHa pasture-use 1.60
2pn nogpact—nacuLLHoO
nonssaHe
Total for the year - 5.90 -
O06wo 3a roguHaTa
1st regrowth - grazing- - -

use 1.80
181 nogpact—nacuLlHoO
3rd year nona3saHe
3Ta rognHa 2nd regrowth - hay-use - -
2pn nogpact— 442
CEHOKOCHO Nosi3BaHe
Total for the year - - 6.22 5.87
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O6wo 3a rogmHaTa

LSD at 0.5 0.254
LSD at 0.1 0.638
LSD at 0.01 0.807

In 1994 it is obvious that the obtained dry matter by hay-use exceeded the grazing-
use as an annual application and in rotation in years (Table 1). Thus, after annually
using for hay production (var. 1-3) were established maximum yields — from 3.19 t/ha
(2nd regrowth of var. 3) to 3.80 t/ha (2nd regrowth of var. 2), followed from 1st
regrowth of the standard variant (3.55 t/ha). In the variants with annually grazing-use
(var. 1-4) given lower DM yields — from 0.70 t/ha (3rd regrowth of var. 3) to 2.06 t/ha
(2nd regrowth of var. 4), namely with 4.56 times and 1.84 times, respectively. Total of
the year the greatest DM was obtained from variants, which were obtained also
maximum yields after hay-use (var. 2 and 3) — respectively 5.66 t/ha and 5.57 t/ha. In
the variants with annually variable use (var. 5-7) greatest yields were reported also
after hay production — from 3.07 t/ha (2nd regrowth of var. 7) to 3.73 t/ha (2nd
regrowth of var. 6). In the same group of variants the yields after grazing-use
reached barely from 1.31 t/ha (2nd regrowth of var. 5) to 1.80 t/ha (1st regrowth of
var. 6). In the var. 6 and 7 were obtained maximum DM yields — respectively 5.53
t/ha and 5.50 t/ha.

The obtained dry matter in 1995 almost all studying variants was relatively higher
compared with the previous year except var. 3. The annual use of 1st or 2nd
regrowths for hay production (var. 1 and 2) is guaranteed for obtaining the highest
dry matter yields — respectively 6.64 t/ha and 6.50 t/ha. In annual grazing-use the DM
yield reached 5.14 t/ha. Relatively smaller yields were obtained when the ways of
harvesting were changed over the years (var. 5-7). Thus, the reported dry matter
yields varied from 5.76 t/ha (var. 6) to 6.35 t/ha (var. 5). The lower yields were
obtained after double (var. 6) or triple use with initial grazing (var. 7) during the
previous year.

As a result of intensive ways of using var. 3 and 4 had a negative effect on the
growth and development of grasses for the next year. Thus, the obtained dry matter
yields in 1996 were lower than the previous year. Despite the regrowths, the driest
mass was obtained by combined annual hay-grazing use (var. 1) — respectively 6.42
t/ha and grazing-hay use (var. 2) - respectively 6.37 t/ha and by different ways of use
during the trial period from var. 6 (6.08 t/ha) and var. 7 (6.22 t/ha). The other variants
occupied an intermediate position.

Average for the experimental period (2004-2006) the highest dry mass yields used in
annually different ways (var. 1-3) were found in var. 2 (6.18 t/ha), followed by var. 1
(5.99 t/ha) and alternating ways by years (var. 5-7) in var.7(5.87 t/ha). In the annual
pasture-use (var. 4) the DM yields reached barely to 4.85 t/ha.

When the annual use of the grass stand is for grazing-use only (var. 4) it
accumulates the highest crude protein (310.0 g/kg dry matter). (Table 2)

2. CHEMICAL COMPOSITION OF THE GRASS BIOMASS

Table 2. Chemical composition of the grass biomass (g/kg a dry matter) by regrowths
and ways of use average for a year and for the 1993-1995 period.

Tabnumua 2. Xummyeckn cbCTaB Ha TpeBHaTa Guomaca (g/kg cyxo BeLlecTBO) Mo
noapacTy U HA4YMHW Ha Non3BaHe CpeaHo 3a rogmHa u 3a nepuoga 1993-1995 .
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Variant, regrowth, using way Crude  Crude fiber Crude fat NFES  Crude ash
BapuaHT, nogpacTt, HayMH Ha nonseaHe  protein Cyposu Cyposu CypoBa
Cypos BNakHWHMW  ma3HuHM  BEB nenen
NpoTENH

Average for a year

Var. 1/ Bap.1  1st regrowth - hay-use
(Standard)  1Bu nogpacT— 248 298 53 352 49
(KoHTpona)  CeHOKOCHO nosi3aBaHe
2nd regrowth —

Annually grazing-use 275 215 55 320 135
E>xxerogHo 2pu nogpacT—nacuLHo
nonssaHe
Var. 2/ Bap. 2 1st regrowth - grazing-
use 320 175 55 317 133
Annually 1B1 nogpacTt—nacuLLHO

ExxerogHo rnon3saHe
2nd regrowth - hay-use
2pun nogpacTt— 268 224 50 358 100
CEHOKOCHO Mon3BaHe

Var. 3/ Bap. 3 1st regrowth - grazing-

use 315 184 55 319 127
181 nogpacTt—nacuLLHO
nonssaHe

Annually 2nd regrowth - hay-use

ExxerogHo 2pu nogpacTt— 263 245 50 353 89

CEeHOKOCHO Mnona3saHe
3rd regrowth - grazing-

use 285 226 52 340 97
3TV nogpact—nacuLLHO

nona3saHe

Var. 4/ Bap. 4 1st regrowth - grazing-
use 328 196 55 328 93
181 nogpact—nacuLLHoO
nonssaHe
2nd regrowth - grazing-
Annually use 305 214 53 332 96
ExxerogHo 2puv nogpacT—nacuLLHo
nonssaHe
3rd regrowth - grazing-
use 298 203 51 319 129
3TV nogpact—nacuLLHO
nonssaHe

Var. 5/ Bap. 5 1st regrowth - hay-use
18K nogpacT— 240 290 52 349 69
1st year CEHOKOCHO Nosn3BaHe
1Ba roguHa 2nd regrowth —
grazing-use
2pu nogpact—nacuLiHo 268 221 53 321 135
nonssaHe

1st regrowth - grazing-
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use 314 178 54 310 144
2nd year 181 nogpact—nacuLLHoO
2paroguHa  nonssaHe
2nd regrowth - hay-use
2pv nogpacTt— 253 230 51 351 115
CEHOKOCHO Nosn3BaHe
1st regrowth - grazing-
use 310 190 54 322 127
18K nogpacT—nacuLLHO
nonssaHe
3rd year 2nd regrowth - hay-use
3rarogMHa  2pu nogpact— 254 253 50 361 82
CEHOKOCHO nornaseaHe
3rd regrowth - grazing-
use 278 231 51 344 96
3TV nogpact—nacuLLHO
nosi3aBaHe
Var. 6/ Bap. 6 1st regrowth - grazing-
use 324 183 54 310 129
1st year 181 nogpacT—nacuLLHO
1BaroguHa  nonsBaHe
2nd regrowth - hay-use
2pu nogpacTt— 260 219 52 364 105
CEHOKOCHO Nosi3BaHe
1st regrowth - grazing-
use 298 191 54 321 136
1B1 nogpacTt—nacuLLHO
nonssaHe
2nd year 2nd regrowth - hay-use
2paroavHa  2pu nogpacTt— 251 256 51 365 77
CEHOKOCHO nosnasaHe
3rd regrowth - grazing-
use 278 230 52 349 91
3TV nogpacTt—nacuLLHO
nonssaHe
1st regrowth - hay-use
181 nogpacTt— 263 254 52 358 73
3rd year CEHOKOCHO nornaseaHe
3raroguHa  2nd regrowth —
grazing-use 284 221 53 331 111
2pv nogpact—nacuLLHO
nosi3aBaHe
Var. 7/ Bap. 7 1st regrowth - grazing-
use 298 192 53 324 133
181 nogpacT—nacuLLHO
nonasaHe
1st year 2nd regrowth - hay-use
1BaroguHa  2pu nogpacTt— 256 251 51 364 78
CEHOKOCHO Mnosn3saHe
3rd regrowth - grazing-
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use 277 233 52 351 87
3T1 nogpact—nacuLLHo
nonssaHe
1st regrowth - hay-use
18K nogpacT— 230 284 54 364 68
2nd year CEHOKOCHO nornsBaHe
2paroaMHa  2nd regrowth —
grazing-use 263 221 54 329 133
2pu nogpacT—naculHo
nonssaHe
1st regrowth - grazing-
use 308 188 54 326 124
3rd year 18K nogpacT—nacuLLHO
3Ta rogmnHa nosi3aBaHe
2nd regrowth - hay-use
2pu nogpacTt— 251 229 51 364 105
CEHOKOCHO nosn3saHe
Average for the 1993-1995 period
Var. 1 (Standard)
Bap. 1 (KoHTpona) 261.0 256.0 54.0 336.0 92.0
Annually/ExerogHo
Var. 2/ Bap. 2 294.0 199.0 52.0 337.0 116.0
Annually/ExerogHo
Var. 3/ Bap. 3 287.0 218.0 52.0 337.0 104.0
Annually/ExerogHo
Var. 4/ Bap. 4 310.0 204.0 53.0 326.0 106.0
Annually/ExerogHo
Var. 5/ Bap. 5 254.0 255.0 51.0 335.0 132.0
1st year/1Ba rogunHa
2nd year/2pa roguHa 283.0 204.0 52.0 330.0 129.0
3rd year/3ta roguHa 280.0 224.0 52.0 342.0 101.0
Var. 6/ Bap. 6 292.0 201.0 53.0 337.0 117.0
1st year/1Ba rognHa
2nd year/2pa roguHa 275.0 225.0 52.0 345.0 101.0
3rd year/3ta roguHa 273.0 237.0 52.0 344.0 92.0
Var. 7/ Bap. 7 277.0 225.0 51.0 346.0 99.0
1st year/1Ba rogunHa
2nd year/2pa rognHa 246.0 252.0 54.0 346.0 100.0
3rd year/3ta roguHa 279.0 208.0 52.0 345.0 114.0
This is because the harvesting of grasses at a younger age accumulates more crude
protein in the forage compared with the later phenophases of their development. The
annual mineral fertilization of all studying variants with an ammonium nitrate had a
positive effect as well.
When the 1st regrowth is used for grazing and 2nd regrowth for hay production the
forage has also high crude protein content. The crude fiber was in opposite
dependence as regards to crude protein in the forage. The highest fiber content in
forage had if the 1st regrowth is used for hay production and the 2nd regrowth for
grazing (var. 1, var. 5 - 1st year, var. 6 - 3rd year and var. 7 - 2nd year) —respectively
256.0 g/kg, 255.0 g/kg, 237.0 g/kg and 252.0 g/kg a dry matter. The crude fiber had
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the lowest forage content when the 1st regrowth was used for pasture and the 2nd
regrowth for hay production (var. 2, var. 5 - 2nd year, var. 6 - 1st year and var. 7 - 3rd
year) and also in the annual use for grazing only (var. 4).

The crude fat in annually combined uses (var. 1-3) varied from 52.0 g/kg (var. 2 and
3) to 54.0 g/kg a dry matter (var. 1). In annually changed uses (var. 5-7) the crude fat
were within the limits of 51.0 g/kg (var. 5 - 1st year and var. 7 - 1st year) and 54.0
g/kg a dry matter (var. 7 - 2nd year).

As regards to the NFES was established the following variations: in annually use -
from 336.0 g/kg (var. 1) to 337.0 g/kg (var. 2 and 3), while in annually changed uses
were from 330.0 g/kg (var. 5 - 2nd year) to 346.0 g/kg a dry matter (var. 7 - 1st and
2nd year).

It was established that the ways of use influence the crude ash in forage and in an
early age (grazing-use) grasses have higher ash content. Thus variants with
annually combined uses (var. 1-3) varied from 92.6 g/kg (by 1st regrowth of var. 4)
to 135.0 g/kg (by 2nd regrowth of var. 1). In annually changing uses (var. 5-7) the
crude ash was in the limits of 87.0 g/kg (in var. 7 - 3rd regrowth of the 1st year) and
144.0 g/kg (in var. 5 - 1st regrowth of the 2nd year).

CONCLUSIONS

The annually harvesting of 1st regrowth - grazing-use and 2nd regrowth - hay-use
and throughout the years: by grazing-hay-grazing used in the 1st year, hay-grazing
used in the 2nd year and grazing-hay used in the 3rd year given highest dry matter
yields (6.18 and 5.87 t/ha).

The crude protein and crude fiber of the grass biomass were in well-expressive
opposite dependence. Thus, the crude protein content in annually used ways varied
from 275 g/kg to 320 g/kg by grazing, while the crude fiber - from 224 g/kg to 298
g/kg by hay production. As a result of the annual use of alternating ways to harvest,
the protein reached from 263 g/kg to 324 g/kg after grazing, while the crude fiber —
from 219 g/kg to 290 g/kg after hay production. The others studied chemical
indicators had a less effect on the ways that were used for the grass stand.
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