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Abstract

The current tendency is for intensification of livestock farming, pursuing continuous improvement of
quantitative and qualitative performance of products. Intensification of meadows can be achieved through
the use of valuable species, highly productive varieties of perennial grasses and legumes, by cultivating
perennial grasses and legumes in mixtures and by proper management of meadows. Unlike pure cultures,
mixing alfalfa with orchard grass provides a more balanced energy-protein feed, while providing the
opportunity of ensiling alfalfa in good condition due to the contribution of soluble carbohydrates
provided by the orchard grass. The purpose of this research was the capitalization of pure-crop alfalfa
and mixed crop of alfalfa with orchard grass as succulent fodder packed in bales. Objectives and activities
are represented by quantifying the quantitative elements which express the quantitative value, as well as
the elements which express the qualitative value of fodder. The highest average yields achieved over three
years, for all three mixtures tested, were obtained by fertilizing with N IOOPSO kg ha'l. The quality of the
fodder was influenced by the proportions of the two species in the mixture and by the level of fertilisation.
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Introduction

Intensification of meadows can be achieved through the use of valuable species, highly productive
varieties of perennial grasses and legumes, by cultivating perennial grasses and legumes in mixtures,
by agrotechnical measures and by proper management of meadows. Unlike pure cultures, alfalfa with
orchard grass provides a more balanced energy-protein feed, while providing the opportunity of ensiling
alfalfa in good condition due to the contribution of soluble carbohydrates from the grass. The idea of
approaching the performance of temporary meadows established on the basis of mixtures of perennial
grasses and legumes on various agricultural fields was imposed by the need to supplement the production
of fodder obtained from permanent grasslands. Alfalfa is widely used in mixtures, because it yields high
quality crops, even in less favourable climatic conditions (Nyfeler e /., 2008; Smit ef al., 2008; Thumm
2008; Vrotniakiene and Jatkauskas, 2010). This paper presents the results for three alfalfa-orchard grass
mixtures used for the production of ensiled forage, cropped under differentiated fertilization, in terms
of dry matter production and fodder quality.

Materials and methods

The experiment was set up on the Ezareni farm in the spring of 2010. It was located on a field with a
slope of 10°, an altitude of 107 m, on a cambic chernozem soil, with a pH value of 6.7-6.8, and 2.73 to
2.93% content of humus, 21-25 mg I! P, 226-232 mg I K,; and 112-139 mg 't CaO. The weather
conditions during the experiment were characterized by an average annual temperature of 9.5 °C and
annual rainfall of 552.4 mm. In all experimental years, the distribution of rainfall during the vegetation
period was extremely irregular, which presented problems concerning grass growth and recovery after
harvest. The experiment was bifactorial, arranged in a split-plot design, in four replicates, plot size of 19 m
x 5 m. The main experimental factor was represented by the type of species mixture, whereas the second
factor was represented by fertilization. Were tested alfalfa-orchard grass mixtures, with varying degrees
of participation: a; —alfalfa 100%, a, — alfalfa75% + orchard grass 25%; a, — alfalfa 50% + orchard grass
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50%. Fertilization treatments were as follows: b1 — unfertilized control, b2 - NSOPSO kg ha'l b N75P50
kg ha'l;b i~ Ny OOPSO kg ha'l. The sampling depended on the mixture and rate of fertilizers. The mixtures
were harvested during the flowering stage of the alfalfa. The yields obtained were weighed and biomass
samples were harvested in order to determine the dry matter (DM) content and to perform chemical
analyses of the forage. The data on yield and chemical composition were analysed by ANOVA and by
comparison with the Least Significant Differences.

Results and discussion

Production and chemical composition of herbage before ensiling are presented in Table 1. Mixing alfalfa
with orchard grass without fertilization decreased both the fresh fodder crude protein (CP) content
and the yield of CP, but for fertilization treatments of NP, and N,00Ps0 both mixtures of species
showed significant increases compared to the control. Production mean values were between 8.2 and
9.2 Mg DM ha 1 foral, 8.0 and 8.4 Mg DM ha’ 1 fora2,73 and 8.2 Mg DM ha’ 1 fora The quality of
feed was influenced by the species components, their proportions in the mixture, and the type and level
of fertilization (Table 1). The crude protein content of the fodder increased with increasing percentage
contribution of alfalfa, especially when combined with fertilizer application. The mixture consisting of
alfalfa 75% with 25% orchard grass showed an average total yield of CP ranging between 1,279 kg ha'!
and 1,372 kg ha'l being close to that of the control (1,385 kg ha'!). Total average CP yields recorded
for the mixture consisting of 50% alfalfa with 50% orchard grass ranged between 1,186 kg ha'l in the
absence of fertilization and 1,225 kg ha'l, when fertilized with N yoPso- The Ca/P ratio was good for all
the fodder mixtures, and all four types of fertilization, and did not drop below the minimum threshold
of 2.8. The content of neutral detergent fibre and acid detergent fibre was influenced by the percentage
contribution of alfalfa in the fodder mixture and by the rate of fertilization.

The quality of ensiled feed was influenced by the species components, their proportions in the mixture
and the type and level of fertilization (Table 2). For the mineral content in fresh fodder, higher values of

Ash, Caand Mgwere recorded in pure-crop alfalfa fertilized variants, followed by lower fertilized variants

Table 1. Production and chemical composition of the fodder before silaging.!

Mixture?  Fertilisation® DM (¢ (0 NDF ADF Ga P Mg Ca/P
(Mgha')  (kgha")  (gkg™)  (gkg")  (gkg")  (gkg™)  (gkg)  (gkg")

3 b, 82 1,385 178.1 3973 3173 1242 274 28.1 45
b, 85 1,434 1815 4243 339.2 1271 29.1 287 44
b, 87 1,463 184.4 406 3523 1294 30.1 293 43
b, 92 1,486 187.8 458.7 366.3 1313 308 295 43

3, b, 80 1,279 169.1 1287 371 1134 284 277 40
b, 79 1,305 1723 161.0 3534 106.7 2938 271 36
b, 83 1324 1758 4857 3722 100.1 306 262 33
b, 84 1327 1782 508.2 389.5 973 312 25.1 3.1

3 b, 73 1,186 160.4 4494 3329 1113 293 274 38
b, 77 1,201 1633 488.0 3623 1029 307 263 34
b, 80 1,220 167.9 518.4 385.6 943 316 252 30
b, 82 1,205 1714 545.1 4055 89.4 321 244 28

LSD 0.1% 1 50 46 274 238 6.7 17 13

DM = dry matter; CP = crude protein; NDF = neutral detergent fibre; ADF = acid detergent fibre; LSD = least significant difference.
2 Mixture: a, — alfalfa 100%, a, — alfalfa 75% + orchard grass 25%; a, — alfalfa 50% + orchard grass 50%.
3 Fertilization treatments: b, — unfertilized control; b, — Ng Pe, kg ha™; by — NooPey kg ha; b, — Ny Py kg ha .

308 Grassland Science in Europe, Vol. 20 — Grassland and forages in high output dairy farming systems



Table 2. Chemical composition and fermentation parameters of grass-legume silage.!
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3, b, 1642 4137 33901 1165 259 26.1 46 26.7 39.6 15 67.8
b, 167.6 4416 3613 1188 274 263 47 27.1 367 22 66.0
b, 1701 4592 3750 1206 280 266 48 275 335 3.1 64.1
b, 1724 4785 3894 1218 284 263 48 282 306 38 626
a, b, 1574 4442 3488 1059 268 259 45 263 48 08 719
b, 1627 4751 3747 98 284 255 43 245 476 0.1 722
b, 167.9 4989 3933 234 296 250 43 212 518 0.1 73.1
b, 1724 500 4102 912 303 U2 42 186 549 0.1 73.6
a, b, 1504 4637 3543 1039 278 257 44 2.1 476 06 723
b, 1550 5010 3834 %6 294 69 42 213 518 00 73.1
b, 1607 5304 4063 885 306 242 Al 185 556 00 741
b, 1657 5553 4255 842 315 B8 39 16.7 597 00 764
LSD0.1% 40 32.1 2.4 5.5 15 11 03 21 3.1 08 36

TP = crude protein; NDF = neutral detergent fibre; ADF = acid detergent fibre; LSD = least significant difference.
2 Mixture: a, — alfalfa 100%, a, — alfalfa 75% + orchard grass 25%; a, — alfalfa 50% + orchard grass 50%.
3 Fertilization treatments: b, — unfertilized control; b, — NPy kg ha™T; by = NocPe kg ha'; b, = NyooPs, kg ha ™.

of the mixture of alfalfa 75% with 25% orchard grass. For the content of P, higher values were recorded
for the mixture 50% alfalfa + 50% orchard grass, in the fertilized variants, followed by fertilized variants
of the mixture 75% alfalfa + 25% orchard grass. Therefore, the mixture type 75% alfalfa + 25% orchard
grass was the most balanced in mineral components of the feed. Following the silaging process of the
fodder, small losses were recorded for contents of Ca, P and Mg.

Conclusions

Regardless of the mixture type, the highest yields were obtained by the fodder mixture in which alfalfa
was the dominant species (a,). The highest average yields achieved in the three years were obtained by
fertilizingwith N o Py kg ha! (b,) for all three mixtures. The quality of the fodder was influenced by the
proportions of the two species in the mixture and by the level of fertilisation. For fresh fodder production
it is recommended to use the mixture with alfalfa 100% (a,) and for silage production the best mixture
is a,. For a very good preservation of silage and good DM yields the recommendation is to use the type
50% alfalfa + orchard grass 50% fertilized with higher rates of mineral fertilizer.
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