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Abstract

Achieving high and good yields on temporary grasslands largely depends on
the species and varieties used, the type of mixture, soil fertility and applied technology
(VINTU et al, 2010). In making mixtures, the basic requirement is that they be well
adapted to the stationary conditions and handling to give a dense vegetation cover
which provide high and constant yields for an extended exploitatin period (SAMUIL et
al, 2012; VINTU et al, 1996; VINTU et al, 2004). At the mixtures of perennial grasses
and legumes, nitrogen fertilizers used are in lower doses, because this element is
provided by symbiotic bacteria living on the roots of legumes. But even in these
situations fertilization plays an important role in achieving high yields and quality
(KIRAZ, 2011; TOMIC et al, 2011). To this end,at the Agricultural Research —
Development Station, Secuieni of Neamt County in the period 2012-2014 were carried
out research on the behavior of simple and complex mixtures under the influence of
some doses of fertilizers with nitrogen and phosphorus. The results come from an
experience which is in the second year of vegetation. During the research, the results
pointed out that the interaction between mixtures of perennial grasses and legumes and
nitrogen fertilization on phosphorus agrofond had major effects on dry matter
production. The recorded productions ranged from 10.60 t / ha d.s. at the mixture of
Dactylis glomerata 60% + Lolium perene 25% + Lotus corniculatus 15% in
nonfertilization conditions to 22.92 t/ha d.s., at the mixture consisting of Festuca
arundinacea 30% + Dactylis glomerata 20% + Festuca pratensis 20% + Medicago
sativa 20% + Trifolium pratensis 10%, fertilized with Ngo+40Pao .
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INTRODUCTION

One of the most effective measures
that help improve forage base is the
establishment of temporary
meadows, made up of perennial
legumes and grasses.

Cultivation of grasses associated
with legumes is based on the
complementary behavior of the
species, belonging to two different
families (BALDONI and
GIARDINI, 2002). Temporary
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grasslands compared with
permanent grasslands give quality
feed because in their composition
enters the most valuable forage
grasses and legumes. The special
quality of feed is given by the high
content of protein with a high
percentage of essential amino acids,
significant amount of minerals and
vitamins, while the share of pulp is
low. Because of these
characteristics, the forage obtained
from the temporary meadows is
well consumed both fresh and as
hay and has a high degree of
digestibility. Temporary grasslands
have valuable properties compared
to other feed crops, primarily
through higher yields that can be 3-
5 times higher than the permanent
grasslands (CARLIER et al, 1998).
In making mixtures will take into
account the capacity of competition
since the introduction in mixtures of
the aggressive species together with

MATERIAL AND METHOD

The paper presents quantifying
productivity of perennial grasses
and legumes mixtures in the second
year of vegetation.

Experience was held in Agricultural
Research - Development Station -
Secuieni of Neamt County in 2013,
after the subdivided parcels method
in four repetitions. The total area of
the experience is 1360 sgm that
includes 80 experimental variants
and the plot size is 10 sgm, while
harvested area is 8 sgm.

Soil type used in the building
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those with low competition time
lead to their removal from carpet
plant (SANDERSON et al, 2005).
Also, in the composition of mixtures
will takie into account the biological
characteristics of the species,
climatic conditions, the use,
maintenance work and exploitation
period of temporary pastures.
Through high vyields they carry,
temporary meadows are large
consumers of nutrients making these
grasslands fertilization a necessity
(IONEL et al, 2006). The nitrogen
is one of the macroelements
essential in plant nutrition because it
contributes greatly to the formation
of biomass, respectively to the
synthesis of proteins, stimulate
tillering and revegetation after use.
In addition to nitrogen fertilizers are
used also those based on
phosphorus and potassium for a
balanced nutrition of plants.

experience is chernozem (SRTS,
2012) weakly acidic pH (6.29), the
humus content of 2.55 to 3.10%,
middle stocked in N and well
stocked in P205 and K20 . The
experience is bifactorial 4x5 type,
where A factor is fertilization, with
four graduations: ai-NoPo; az-
NaoP4o; a3-NgoPao; as-Nsgo+s0Ps0, and
B factor, the mixture of perennial
grasses and legumes with five
graduations: b: - 20% grasses +
80% legumes (20%  Dactylis
glomerata L. + 80% Medicago
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sativa L.) - Mt; b2 - 65% grasses +
35% legumes (30% Bromus inermis
Leyss + 35% Dactylis glomerata L.
+ 35% Onobrychis viciifolia Scop.);
bs - 70% grasses + 30% legumes
(30% Dactylis glomerata L. + 40%
Lolium perenne L. + 20% Medicago
sativa L. + 10% Lotus corniculatus
L.); bs - 70% grasses + 30% legumes
(30% Festuca arundinacea Schreb.
+ 20% Dactylis glomerata L. + 20%
Festuca pratensis Huds. + 20%
Medicago sativa L. + 10% Trifolium
pratense L.); bs - 80% grasses +
20% legumes (45%  Festuca
pratensis Huds. + 35% Festuca

arundinacea  Schreb. + 20%
Trifolium pratense L.).
To highlight the influence of

fertilization on yield mixtures of
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perennial grasses and legumes, were
compared the results obtained from
unfertilized variants with yields
achieved at the fertilized variants. It
was calculated the average yield
achieved at each mixture and dose
of fertilizer.

In the research made at S.C.D.A.
Secuieni, were obtained three sew,
harvesting being done in the middle
of the flowering phase of legumes.
From a climate perspective, the
agricultural year 2013/2014 is
characterized as a warm and dry
year, the average annual
temperature being 9,2°C with 0,5°C
higher than the annual average and
the annual amount of precipitation
was 498, 7 mm, with 49.3 mm less
than the annual average (table 1).

Table 1
Climate data recorded at SCDA Secuieni in 2013-2014 agricultural year
- 2013 2014
Specification X | x| x| o1 nlm | v | v v v | vl oix A"irag
Decade | | 66 | ‘o [-07| 07 | 57|40 |80 | 2| 12218
g | Decacell | 113 |62 |-09 |12 |-04 |81 | 82 Pl A B e
'g 5 Decade lll | 119 | 45 | 01 | -89 | 12 | 90 [ =5 | 18 | A0} 2L 4 A7) 142
5 ';"v%r;;g'g’ 09 | 71|05 | 23|16 | 70 | 10| | 1820120 A5 g,
“f‘;{fgggga 01 |34 |-18| 392225 |93 | > | |2 1T gy
Deviation | 08 | 3.7 | 1.3 | 1.6 | 06 | 45 | 0.7 | 02 | 06 | 05 | 14 | 11 | 05
Decade! | 116 | 26 | 02 | 06 | 02 | 5 | 12 [ o | B[ 2| 00 | 00
Decade Il | 28 | 1.4 12' 84 | 42 | 80 5§' 4}' 13' 321' 1;:" 0.0
e e
'§§ amont | 148 | e | |6 98] W | 8| 2|6 | 1| 0|92 4T
& nfgcuezgg:a 25.2 2;3. 2;;. 23. 13. 2;1. 4:?. 6;1. sg. sg. 681. 417. 548.0
Deviation | -20.4 1?' 1 | 16 | 12. | 16 351' 3}' 1. | 51| 27. | 37 | -4903
9 6 4 0| 9
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RESULTS AND DISCUSSIONS

In the first year of use, 2014, the
results show that the nitrogen
fertilization has led to obtain high
yields of dry matter, which ranged
between 12.33 t/ha d.s. at the NOPO
(unfertilized variant) and 15.88 t/ha
d.s. at the variant fertilized with
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N80 + 40P40 kg/ha, with very
significant  production increases
compared to the control, the
differences being of 2.04 t/ha d.s.
and 3.55 t/ha dry substance (table
2).

Table 2
The influence of fertilization on dry matter production, in 2014
Variant P(:;):augflst.))n t /ha[))lfferenci % Semnification

a1 - NoPo (mt) 12.33 - 100 mt

a2 - NaoPao 14.37 2.04 116.6 e

a3 - NgoPao 15.60 3.27 126.5 i

a4 - Ngo+40P40 15.88 3.55 128.8 i
5% 0.60
DL 1% 0.86
0.1% 1.26

Looking at the separate
impact of the mixture, it is found
that forage production ranged
between 14.13 t / ha d.s. at the
mixture of Dactylis glomerata 30%
+ Lolium perenne 40% + Medicago
sativa 20% + Lotus corniculatus
10% and 19.53 t/ha d.s. at the
mixture of Festuca arundinacea
30% + Dactylis glomerata 20% +
Festuca pratensis 20% + Medicago
sativa 20% + Trifolium pratense
10%. Compared to the control
variant (Dactylis glomerata 20% +
Medicago sativa 80%), whose
obtained production was of 17.68 t /
ha d.s., all production increases at
the  studied  mixtures  were
statistically assured.

At the mixtures of Festuca pratensis
45% + Festuca arundinacea 35% +
Trifolium pratense 20% and Festuca
arundinacea 30% + Dactylis
glomerata 20% + Festuca pratensis
20% + Medicago sativa 20% +
Trifolium pratense 10%, production
increases were 0.72 t / ha ds.
respectively 1.85 t / ha d.s., both
statistically assured (distinct
significant and very significant).

At the mixtures of Bromus inermis
30% + Dactylis glomerata 35% +
Onobrychis viciifolia 35% and
Dactylis glomerata 30% + Lolium
perenne 40% + Medicago sativa
20% + Lotus corniculatus vyield
differences were highly significant
negative (table 3).
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Table 3
The influence of mixture on dry matter production, in 2014
. Production Difference .
Variant (t/ha d.s.) (tha) % Semnif.
b1 - D.g.20% +M.s.80%(mt) 17.68 - 100 mt
b, - B.i.30%+D.g.35%+0.v.35% 15.89 -1.79 | 89.9 | o000
b3 - D.g.30%+L.p.40%+M.s.20%+L.c.10% 14.13 -3.55 | 79.9 | o000
b4 _ *k*k
F.a.30%+D.g.20%+F.p.20%+M.s.20%+T.p.10% 19.53 1.85 | 1105
bs - F.p.45%-+F.a.35%+T.p.20% 18.40 072 |1041| **
5% 0.53
DL 1% 0.72
0.1% 0.97
Following investigations, it was it was found that in two mixtures
found that mixtures of Festuca were  made  differences  of

arundinacea 30% + Dactylis
glomerata 20% + Festuca pratensis
20% + Medicago sativa 20 % +
Trifolium pratense 10% si Festuca

pratensis  45% + Festuca
arundinacea 35% + Trifolium
pratensis 20% presents high

adaptability to climatic conditions
of the area, making production more
than 18.0t/ had.s.

Analyzing the behavior of mixtures
of perennial grasses and legumes in
terms of fertilization, in 2014, it was
found that the highest yields were

obtained in mixtures of Festuca
pratensis  45% + Festuca
arundinacea 35% + Trifolium

pratensis 20%, of 18.86 t/ha d.s. and
Festuca arundinacea 30% +
Dactylis glomerata 20% + Festuca
pratensis 20% + Medicago sativa
20% + Trifolium pratensis 10%, of
18.14 t/ha d.s., with production
increases very significantly
compared with the  control,
consisting of Dactylis glomerata
20% + Medicago sativa 80%. Also,

production negative very significant
(Bromus inermis 30% + Dactylis
glomerata 35% + Onobrychis
viciifolia 35%, Dactylis glomerata
30% + Lolium perenne 40% +
Medicago sativa 20 % + Lotus
corniculatus 10%) (table 4).

At NaoP4o fertilization, the highest
bproduction was achieved at the
mixture of Festuca pratensis 45% +
Festuca arundinacea 35% +
Trifolium pratensis 20%, of 17.71
t/ha d.s., and the lowest at the
mixture of Dactylis glomerata 30%
+ Lolium perenne 40% + Medicago
sativa 20% + Lotus corniculatus
10%, of 14.60 t/ha d.s. Compared
with the control variant, yield
differences were statistically
assured at all the fertilized variants.
Thus, very significant vyield
increases have been made on
mixtures of Festuca pratensis 45%
+ Festuca arundinacea 35% +
Trifolium  pratensis  20%, and
Festuca arundinacea 30% +
Dactylis glomerata 20% + Festuca
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pratensis 20% + Medicago sativa
20% + Trifolium pratense 10%, in
the other three mixtures were
obtained production  differences
negative significant and very
significant negative (table 4).

At NgoPso  fertilization, was
characterized by higher production,
the mixture of Festuca arundinacea
30% + Dactylis glomerata 20% +
Festuca pratensis 20% + Medicago
sativa 20% + Trifolium pratense
10%, achieving 19.84 t / ha d.s.,
with an increase compared to the
control variant ensured statistically
highly significant.

The harvests obtained from the
mixture of perennial grasses and
legumes fertilized with Ngo+a0Pao,
was the highest and ranged between
15.95 t/ha d.s. at the mixture of
Dactylis glomerata 30% + Lolium
perenne 40% + Medicago sativa
20% + Lotus corniculatus 10% and
22.92 t/ha d.s. at the mixture of
Festuca arundinacea 30% +
Dactylis glomerata 20% + Festuca
pratensis 20% + Medicago sativa
20% + Trifolium pratensis 10% .
Analysing the interaction of the
studied factors (fertilization X
mixtures) on production, it was
found that they ranged from 10.60
t/ha d.s. at the unfertilized variant
and sown with Dactylis glomerata
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30% + Lolium perene 40% +
Medicago sativa 20% + Lotus
corniculatus 10% and 22.92 t/ha d.s.
at the mixture of Festuca
arundinacea 30% + Dactylis
glomerata 20% + Festuca pratensis
20% + Medicago sativa 20% +
Trifolium pratensis 10%, fertilized
with Ngo+40P40 doses (table 4).
Between the production of dry
substances at the tested mixtures of
perennial grasses and legumes and
nitrogen fertilization were found
positive correlations, correlation
coefficients are statistically assured
significant and distinct significantly
(figure 1).

As regard to the mode of
accumulation of biomass at the
studied mixures was found that the
highest production was obtained
from the first scythe except the
mixture of Dactylis glomerata 30%
+ Lolium perenne 40% + Medicago
sativa 20% + Lotus corniculatus
10%. At the mixture which used the
Onobrychis viciifolia species, the
production obtained from the |
scythe represented approximately
50% of total production, while the
other mixtures vyields had a
decreasing trend from the I scythe to
111 scythe. It has been found that the
use period of mixtures was 143 days
(figure 2).
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Table 4
Influence of the interaction between mixture and fertilization on the dry matter
production, in 2014

. . Difference
Experimental variants t/had.s. Semnif.
(t/ha) %

b1 - D.g.20% +M.s.80% 16.39 - 100 Mt
bz - B.i.30%+D.g.35%+0.v.35% 12.73 -3.66 7.7 oo
a1 - NoPo | D3 - D.9.30%+L.p.40%+M.s.20%+L.c.10% 10.60 -5.79 64.7 oo
(mt) b4 - 1.75 110. falaled

F.a.30%+D.g.20%+F.p.20%+M.s.20%+T.p.10% 18.14 7

*kk
bs - F.p.45%+F.a.35%+T.p.20% 247 | 115

18.86 1
b1 - D.g.20% +M.s.80% 15.94 -0.45 97.3 °
b2 - B.i.30%+D.g.35%+0.v.35% 15.95 -0.44 97.3 °
a - bz - D.g.30%+L.p.40%+M.s.20%+L.c.10% 14.60 -1.79 89.1 000
NP | D4 - 0.83 105. il
F.a.30%+D.g.20%+F.p.20%+M.5.20%+T.p.10% 17.22 1

*k*k
bs - F.p.45%+F.a.35%6+T.p.20% 132 | 108.

17.71 1
1.17 107. | ***
b1 - D.g.20% +M.s.80% 1756 1
. 0.11 100.
- 0, 0, 0,
. bz - B.i.30%+D.g.35%+0.v.35% 16.50 7
N 3P bs - D.g.30%+L.p.40%+M.s.20%+L.c.10% 15.37 -1.02 | 938 000
i Y - 345 | 121. | %
F.a.30%+D.9.20%+F.p.20%+M.s.20%+T.p.10% 19.84 0
bs - F.p.45%+F.a.35%+T.p.20% 335 | s
Al - A 18.64 7
4.43 127. | ***
- 0, 0,
b1 - D.g.20% +M.5.80% 2082 0
. 2.00 112. | **=
- 0, 0, 0,
o - b2 - B.i.30%+D.g.35%+0.v.35% 18.39 5
Ngo+40Ps | bs - D.g.30%+L.p.40%+M.5.20%+L.c.10% 15.95 044 | 973 0
0 ba - 6.53 139, | **x

F.a.30%+D.9.20%+F.p.20%+M.s.20%+T.p.10% 22.92 8

**k*k
bs - F.p.45%+F.a.35%+T.p.20% 199 | 112

18.38 1
5% 0.44
DL 1% 0.58
0.1% 0.74
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Fig. 2. The dynamics of biomass accumulation at by mixtures (Dactylis glomerata L. -
20% + Medicago sativa L. - 80%), b, (Bromus inermis Leyss - 30% + Dactylis
glomerata L. - 35% + Onobrychis viciifolia Scop. - 35%), bs (Dactylis glomerata L. -
30% + Lolium perene L. - 40% + Medicago sativa L. - 20% + Lotus corniculatus L. -
10%), bs (Festuca arundinacea Schreb. - 30% + Dactylis glomerata L. - 20% + Festuca
pratensis Huds. - 20% + Medicago sativa L. - 20% + Trifolium pratense L. - 10%) si bs
(Festuca pratensis - 45% + Festuca arundinacea Schreb. - 35% + Trifolium pratense L.

- 20%)
CONCLUSIONS
The nitrogen fertilization with NgoPs kg/ha. Among the
contributed to obtain high yields of mixtures  tested, the highest
dry matter between 14.37 t/ha d.s. at production was obtained from the
the NP4 and 15.88 t/ha dry variant sown  with  Festuca
substance at the variant fertilized arundinacea 30% + Dactylis
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glomerata 20% + Festuca pratensis
20% + Medicago sativa 20% +
Trifolium pratense 10%, of 19.53
t/ha d.s.

Mixture x  fertilization
interaction shows that the highest
yield of 2292 t/ha ds., was

obtained at the variant sown with
Festuca arundinacea 30% +
Dactylis glomerata 20% + Festuca
pratensis 20% + Medicago sativa
20% + Trifolium pratensis 10% and
fertilized with Ngo+a0Pa4o.
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nitrogen applied and production of

dry substances at the studied
mixtures, there are  positive
correlations  statistically assured

significant and distinct significantly.

In SCDA Secuieni
conditions, in 2014 was made a
number 3 cut, the highest
production being obtained from |
scythe except the Bromus inermis
30% + Dactylis glomerata 35% +
Onobrychis viciifolia 35% variant,
where in the mixture was present

Between  quantities  of the Onobrychis viciifolia species.
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