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Experiment was conducted in order to evaluate chemical compos ition and 
suitability for ensi I ing of four intergeneric hybrids and Festuca arundinacea K20, in 
I .st and 2. nd cut. Hybrid grasses Felina (FE), Hykor (HY), Perun (PE) and Becva 
(BE) are bred in Plant Breeding station in Hladke Z ivotice (Czech republic), and 
Festuca arundinacea, K - 20, is bred in Center for Forage Crops, Krusevac. 

Examination is carried out on two locations, on experimental fie lds of Institutes 
in Belgrade and Krusevac (50 and 200 m of altitude). Grasses are seeded in spr ing, 
fertilizing was with 300 kg/ha NPK 15: 15: l 5 and the mowing was in fu ll earing 
phase. 

Chem ical analyses of 40 samples are made in laboratori es of both Institutes 
using Weende, Duboi s (WSC), and Weisbach (buffer capacity) methods. Feeding 
value (NEL and PD!) is calcul ated upon coefficient of digestibility of Fojtik ( 1997) 
and equation from !NRA (1982). Suitability for ensiling was calculated on the bases 
of data of chemi cal analyses and methods of Weisbach ( 1993) - coefficient of 
fermentability (FC) and minim al DM for butyric free si lage (DMmin). Values of pH 
are calculated upon equat ion of Fajmanova et a l ( 1997). 

Results of examination (Tables I. and 2.) showed that chemical compos ition 
of grasses was better in first than in the second cut (higher values of CP, NFE, NEL 
and lower CF). 

Also, sui tabi lity of green mass for ensiling was better in first cut, what is 
shown in almost a ll parameters. Average content of WSC was 82 g and in I .st and 
2.nd cut 92 and 71 g. in kg of DM. 

Content of WSC, protein and the suitability for ensi ling were better in I .st 
cut. Differences in examined parameters between hybrid s were smaller and 
insignificant. Highest WSC and BC values, protein content, and also, best suitability 
fo r ensi ling, had Becva. Festucoid 1-Iykor had good characteristics for silage production. 
Festuca arundinacea, K - 20, had values of suitability for ensi ling s lightly below the 
average but content ofNEL,MJ was higher and crude fiber was lower than average 
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coefficient of jermentability 
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INTRODUCTION 
Within the forage production and ruminant nutrition the interest of scientist is 

focused very much on forage with higher feeding value, which mostly depand on chemical 
composition and suitability for ensiling, which is influenced very much by hybrid, phase of 
harvesting and cutting number. 

lntergeneric hybrids Festulolium are perspective varieties for using on arable land, 
at meadows and in pastures and can be used as green mass, hay or as silage and haylage 
(Fojtik et al., 1993). Fe Jina (F), Hykor (H), Perun (P) and Becva (B), were first generic hybrids, 
bred in years I 988-91 , in Plant Breeding station in Hladke Zivotice (Czech republic). These 
varieties are produced by method of intergeneric hybridization between genus Lolium (L. 
multiflorum, L. hybridum) and Festuca (F. pratensis, F. arundinacea). Hybrids with loloid 
character are Becva and Perun (which is lo lo id and intermediate typ ). Hybrids with festucoid 
typ are Felina and Hykor. 

Hybrid grasses are high yielding, with increased content of net energy (NEL), protein 
(CP) and water soluble sugar (WSC) while% of crude fiber (CF) is reduced . All these 
hybrids, except Felina, are very suitable for silage and haylage making, (Fojtik 1989, 1994, 
Fojtik et al., 1990, Jambor et al., I 995 a,b, Turek et al. 1993). 

Turek et al.(1993), had found that loloid hybrids, Becva and Perun, had higher 
content of WSC and lower content of CF and CP than festucoids Felina and Hykor. 

ln exam ination of suitability for silage of these 4 grasses, Zilakova et al. (1995), 
established better quality of green mass for ensiling in the first then in the second cut, 

because the content of WSC was higher in first and crude protein content was 
insignificantly higher in second cut. 

Experiment was conducted in order to evaluate the influence of variety of grasses 
and I .st and 2.nd cut, on chemical composition, nutritive value and su itability for ensiling 
of these four hybrid grasses compared with Festuca arundinacea, K - 20, bred in Center for 
Forage Crops, Krusevac. 

MATERIAL AND METHODS 
Examination was carried out in factorial plan 2x5 (cuts x varieties), during years 1994 

- 95 in two locations on experimental fields of Institutes in Belgrade and Krusevac (on 
altitude of 50 and 200 m ). Grasses are seeded in spring on fields 5x4 m, in 4 repetitions. 
Fertilizing was with 300 kg/ha NPK 15:15:15. The mowing was in full earing phase. Chemical 
analyses of 40 samples are made in laboratories of both Institutes using Weende, Dubois 
(WSC), and Weisbach (buffer cappacity) methods . Suitability for ensiling was calculated 
using data of analyses: coefficient of fermentability (FC) and minimal DM for butyric free 
silage (DMmin) are calculated upon Weisbach et al 1974. 

Results are calculated by statistical methods - analyse of variance and lsd-test. 

RESULTS AND DISCUSSION 
Results of examinations are showed in Tables I , 2, 3, 4 and Grafs 1 and 2. 

Chemical com position 
Average values of chemical composition of green mass, high content of crude 

protein as well as net energy (NEL), and medium content of crude fiber in grasses (Table 1.), 
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demonstrate high quality of examinated grasses. It was particularly evident in I .st cut of 
grasses Becva, Perun and K20 (Table 3.). 

The comparison of examined cut order on chemical composition show differences in 
all nutrients but they are not statistically significant (lsd test). First cut had higher content 
of CP, NFE and NEL, MJ and lower content of CF. DM content was also lower. 

By the comparison of examinated grasses, we can see that Becva has the best 
chemical composition and nutritive value. 

Content of dry matter was lowest in loloid hybrids, Becva and Perun (217 g) and 
highest in festucoid , Felina and Hykor (237 and 239 g kg-1). Content of crude protein was 
highest in Becva and Hykor and lowest in Felina. Content ofNFE was highest in K20 and 
Becva and lowest in Hykor. Crude fiber content in DM was lowest in K20 and Becva and 
highest in Hykor. Becva also has highest content of NEL, 5,60 MJ NEL in DM. Lowest 
content ofNEL, has festucoid Felina, 5,36 MJ NEL. 

Table I. influence of cuting order and hybrid on chemical composition, NEL 
and PD!, glkg DM 

II OM CP CF Fat Ash NFE NEL 
Treatment 
!. cut 20 218 148 261 37 130 424 5.51 
2. cut 20 239 141 287 35 122 415 54 1 
!sci 0.05 40 28.4 42.3 36.3 4.7 22.9 38.9 0.29 
Felina 8 237 138 277 38 127 421 5.36 
Hvkor 8 239 149 286 34 1?9 402 5.42 
Perun 8 2 17 143 280 37 123 417 5.37 
Becva 8 2 17 149 266 37 11 9 428 5.60 
K-20 8 232 142 262 33 132 430 5.55 

!sci 0.05 40 45.0 56.5 57.4 7.5 36.2 61.6 0.46 
Avera<'e 40 229 144 274 36 126 420 5.46 

Jn Grafs 1 an 2 Suitability for ensilling 

Average suitabi I ity for ensiling (Table 2. ), mesured through content of WSC, BC, CP 
and parameters WSC/CP, WSC/BC, FC, DMmin, is high enough to ensure good quality and 
butyric acid free si I age, without wilting. 

Table 2. influence of cutting order and hybrid on ensiling suitability of 
examinated grasses 

n wsc BC WSC/C FC \VSC/BC PH DMmin 
Treatment p 

!. cut 20 92 29 0.79 48 .1 3.11 3.93 201 
2. cut 20 7 1 25 0.56 47.8 2.81 4.17 225 
lscl o.o5 40 24.l 2.7 0.31 6.6 0.63 0.29 50.5 
Felina 8 72 25 0.61 47 .9 2.85 4.17 222 
Hvkor 8 80 26 0.65 49 .3 3 01 4 07 209 
Perun 8 80 27 0.63 46 .3 2.91 4 07 217 
Becva 8 96 29 0.80 49.1 3.24 3.88 190 
K-20 8 81 28 0.69 47.0 2.81 4.06 225 
!sci 0.05 40 38.1 4.3 0.49 l_0.5 1.0 0.45 79.8 
Avera!'e 40 82 27 0.68 47.9 2.96 4.05 213 
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Average content of WSC, buffer cappacity (BC) as well as ratio of WSC/BC and 
WSC/CP are important parameters for evaluation of suitability for ensiling. 

WSC/BC has proven to be a suitable parametar to evaluate the acidification potential 
of a crop. The extent of acidification required to give a butyric acid free silage is related also 
to the dry matter content of silage. Critical pH values required for stability of silages 
(Weisbach , 1968) are for 15, 20, and 25 % DM of green mass, 4 , I 0, 4,20 and 4,35 pH. 

Results of DMmin (Table 2 and 4.) show the minimal DM content which is needed 
for succefull ensiling. All values of DM of grasses are high enough to 

Occurence of butyric acid in silages made of grass are in relation to the fermentability 
coefficient (FC) . Upon the examination of Honig (1993) if FC is > 45 , butyric acid fermentation 
is not to be expected. 

Results of our examination are mostly in accordance with data of Turek et al ( 1993). 
They found that Perun, Becva and Felina had average WSC content, 98, 108 and 37 g in 
DM, in I .st cut. 

Because of high content of WSC, for ensiling are particularly suitable Becva and 
Perun. The results of ensi ling of Becva and Perun (Turek et al., 1993) showed that these 
hybrids ensiled with 26,5 and 25 ,0% DM, had pH 3,9 and ratio of lactic to acidic acid 2,5 and 
2 ,95. Quantity of these two acids were in DM: 1,8 and 0 ,72 % and l ,62 and 0,55%. 

Our results of examination, average pH, DM content, FC, WSC/BC, WSC/CP and 
DMmin, show good suitability for ensiling of all varieties of grasses in both cuts to ensure 
good qua lity and butyric acid free silage, without wilting. But in order to have better ratio 
of the lactic and acetic acid, we reccommend wilting until 25-27% DM. 

In tables 2 and 4 we can analyse the chemical composition and suitability for ensilage 
by varieti es and cuts. In all grasses 1.st cut had better suitability for ensiling and higher 
energy content. Tthis is showed also in Grafl I. and 2. 

Differences in examinated parameters between hybrids were smaller and insignicant. 
Highest WSC and BC va lues, protein content, and also, best suitability for ensiling had 
Becva. 

Festucoid hybrid Hykor had good properties for s ilage production and it have long 
life in production, 6 -8 years. Becva gave the best quality of green mass for s ilage but in 
using of this grass the problem is its short time of life - only 2 or 3 years (Turek et al ., 1993). 

Festuca arundinacea K-20 had good energy content and low % of crude fiber. The 
suitability fo r ens i ling was s lightly below the average of a ll examinated grasses. 

Graf. 1. Content of NEL 
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Table 3. Values of chemical composition, NEL and PD! of examinated grasses in two 
cuts, glkg DM 

II DM er CF Fat Ash NFE NEL 
Treatmen' 
'·cut r 20 ?35 136 26? 39 133 430 5.37 

H 230 151 287 33 13? 396 5.36 
p 20 196 149 257 42 I ?? 431 5.53 
B 208 156 246 35 130 434 5.76 

K20 40 219 148 253 35 135 429 5.51 
Avera"e I 8 218 148 261 37 130 424 5.51 
\I. cut F 239 140 292 37 121 412 5.36 

H 8 ?47 147 284 36 125 408 5.47 
p 238 137 303 33 124 403 5.20 
B 8 ??6 143 286 39 109 423 5.45 

K20 246 136 272 32 129 431 5.59 
A ... - •• ~- II 8 239 141 ~Q7 15 122 415 5 '11 
Averanc 229 144 274 36 126 420 5.46 

Table 4. Suitability for ensiling of green mass of examinated grasses in two cuts 

II wsc BC WSC/C FC WSC/BC 1111 DMmi11 
Treatment p 

' · cut F 74 25 0.67 48 .5 2.95 4.15 214 
1-1 93 27 0.81 52.0 3.43 3.91 175 
p 91 30 0.7 1 44.3 ?.92 3.94 216 
B 103 32 0.90 47.2 3.12 3.79 ?00 

K20 99 30 0.86 48 .3 3.14 3.85 199 
Avcrauc I 92 29 0.79 48.I 3.11 3.93 201 
JI . cut F 70 26 0.56 47.3 2.75 4.19 230 

H 66 26 0.48 46.7 2.58 4.23 243 
p 68 24 0.56 48.3 2.89 4.21 218 
B 89 26 0.70 51.0 3.37 3.97 181 

K20 63 25 0.52 45.7 2.48 4.27 ?52 
Avcracrc II 71 25 0.56 47.8 2.81 4.17 225 
Avcra<>c 82 27 0.68 47.9 2.96 4.05 213 

CONCLUSION 
First cut in all examinated grasses was better for ensiling. Chemical composition and 

energy content was also better in grasses in J _st cut. 
Becva has the best quality of green mass in the regard of chemical composition and, 

also, for ensiling. Hykor and Perun have also good characteristic for silage production and, 
they have longer life. Becva has productive life 2-3 years, Perun 3-5 and Hykor 6-8 years. 
Festuca arundinacea K-20 has also good suitability for ensiling (on the group average) and 
good content of net energy (NEL). 
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XEMUCKU COCTAB U IIOfOL(HOCT 3A CU.JIUPAH>E HA HEKOU 
UHTEPfEHEPifqKU XIIEPIIL(II HA TPEBA BO IIPBIIOT II 

BTOPUOT OTKOC 

HeroBaHOBl1K, .[(. ' , f opfeB11K: Mm10weB11K Cy3aHa ' , TpeHKOBCKa CHeAaHa 1 
, PyAHK 

JJ:paraHa', JJ:11H11K:, E . 2 , CTow11K: M. 2 , ToMHK 3opmw 2 , 11rlhaTOBl1K CHe)l(aHa 2 

1. Cillo'lapcKu uHci11ui11yi11, EeA2pao-3eMyH 

2. 3eMj ooeJtcKu I!Hci11ui11yi11, "Cp6uja'; ~eHillap 3a ¢ypaJ1CHu KYJtutypu, 

K pyuteBau,, ly2ocJta8uja 

EKcnep11MeHTOT 6ewe 113BeAeH 3a Aa ce OAPeA11 xeM11cK110T coCTaB 11 norOAHOCTa 

3a cmmpalhe Ha <1en1p11 11HTepreHep w1K11 x116p 11AH H Festuca arundinacea K20 BO npBHOT 

n BTOp110T OTKOC. Xu6pHAHHTe TpeB11 Felina (FE), Hykor (HY), Perun (PE) I Becva (BE) ce 

OArJieAyBaaT BO CTaHl11\aTa 3a OArJieAyBalhe Ha paCTeH11ja BO XnaAKe )K11BOTl11\e (1-IewKa), 

a Festucaarundinacea K-20 ce OArneAyBa BO 1.1,eHTapoT aa cpypa)l(HH KYJITyp11 BO KpyweBal.\. 

11cm1TyBalheTO ce 113Bpill11 Ha ABe J10Kal.\11H, Ha eKcnep11MeHTaJJHHTe IIOJ111lha Ha 

HHcTnTyT11Te BO EenrpaA 11 KpyweBal.\ (Ha HaAMOpcKa Bl1CHHa OA 5011 200 MeTp11). TpeBwre 

6ea nocearm Ha nponeT, Hafy6pyBalheTo 6ewe co 300 kg/ha NPK 15: 15: 15 11 KOCelbeTo ce 

H3Bpw11 BO nonHaTa cpa3a Ha 3peelhe. 

XeM11CK11Te aHan11311 Ha 40 np11MepOI.\H e 113BpweHa BO na6opaTop1111Te Ha ABaTa 

HHcTnTyTa ynOTpe6yBajK:11 rn MeTOA11Te Ha BeHAe, JJ:y6oa(WSC) 11 Bajc6ax ( 3arnT11THl10T 

Kanal.\11TeT). XpaHJJHBaTa BpeAHOCT (NEL 11 PDI) 11 ce npecMeTyBa co Koecp111\HeHTOT Ha 

cBap1111BocT Ha <l>ojT11K(1997) 11 paBeHKaTa OA INRA ( 1982). IlorOAHOCTa 3a rnn11palhe 6ewe 

npecMeTaHa Bp3 6a3a Ha IIOAaTOI.\11Te OA xeM11cK11Te auan11311 11 MeTOAl1 Ha Bajc6ax(1993)­

KoecpHI.\11eHTOT Ha tjJepMeHTa611nHOCT (FC) 11 M11H11ManeH DM 3a c11Jia)l(a 6e3 6yT11p11Y:Ha 

Knce1111Ha (Dmmin) . BpeAHOCT11Te Ha pH ce npecMeTyBaaT co paBeHKaTa Ha <l>ajMaHoBa 11 

gp.(1997). 
Pe3y11TaT11Te OA 11cn11TyBalheTo ( Ta6en111. 11 2.) noKa)l(aa AeKa xeMttCKHOT cocTaB 

Ha TpeBl1Te 6ewe rrogo6ap BO npB110T OTKOJJKY BO BT0p110T OTKOC. 

(nos11coK11 speAHOCTl1 Ha CP, NFE, NEL 11 noHl130K CF). 

HCTo TaKa , rrorogHocTa Ha 3e11eHaTa Maca 3a c111111palhe 6ewe ITOA06pa BO npB110T 

OTKOC, WTO ce IlOKa)l(yBa BO CKOpo Cl1Te napaMeTp11. Ilpoce<mOTO KOJJWieCTBO ua wsc 
6ewe 82 rpaMa, a BO npB110T 11 BT0p110T OTKOC IlOCJieAOBaTeJJHO 92 11 71 r/Kr 01\ DM. 

KonwreCTBOTO Ha WSC, rrp0Te11u 11 norOAHOCTa 3a c11n11palhe 6ea nOA06p11 BO npBHOT 

OTKOC. Pa3JJHKHTe BO HCIIHTaHHTe napaMeTpH Mefy x116pHAl1Te 6ea IlOMaJIH 11 He3Ha 'IHTeJJHH. 

HajB11coK11Te WSC 11 BC Bpe1111ocT11, KOJIHY:eCTBO Ha np0Te11H11 11 HCTO TaKa 11ajro11eMa 

norogHOCT 3a c11n11pa1he HMawe Becva. Festucoid Hykor 11Mawe go6p11 KapaKTep11cT11K11 3a 

Cl1JJJ)l(HO npoH3BOACTBO. Festucea arundinacea, K-20 11Mawe speAHOCT11 Ha norOAHOCT 3a 

e111111palbe ManKy nog rrpoceKOT, HO Ko11w1eCTBaTa Ha NEL, MJ 6ea noB11coK11 a Ha c11poB0To 

BJJaKHO 6ea llOA npoceKOT. 

KJ1y•m11 J6opo811: xu6puoHu i11pe8u, peci11yJ10J1uyM, xeMUCKU coci11a8, uo2oOHociu 

Ja cuJ1upaH>e, KoecjJuqueHi11 Ha cjJepMeHi11a6uJ1Hoci11. 


