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Abstract

In order to develop a sustainable system of temporary grasslands culture
in Romanian Plain an experiment has been set up within the Experimental Farm
Moara Domneascd belonging to USAMV Bucharest, on reddish soil type
preluvosoil. There have been studied 20 variants of mixture between the species
best suited to the conditions of growth in this area (Dactylis glomerata, Festuca
arundinacea, Lolium hybridum and Medicago sativa) under conditions of
restrictive mineral fertilization (N50 P205-50), using the newest varieties of
Romanian seeds. Depending on the quantity of the seed used to sow, the structure
of mixture was made up of 30% grasses and 70% leguminous (alfalfa).

The trials (2010-2011) were more droughty than the average of the
multiannual area. High yield obtained in 2010 (7-9 tha DM) and 2011 (11-16 tha
DM) was carried out in particular, on behalf of lucerne, in conditions of drought,
and ithad higher density and coverage from experienced graminaceae mixtures.

On the basis of the results obtained in the system of sustainable
agriculture in the Romanian Plain for mixtures there are recommended mixtures
composed of Medicago sativa - varieties Magnat, Roxana and Sandra, along with
Dactylis glomerata-Ovidiu or Festuca arundinacea-Alin .
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INTRODUCTION

Plants mat wused as creation of temporary
temporary meadow is an grasslands, fills in the role of
essential component of fodder permanent grasslands in the
systems practised in regions well-known patterns of
devoided of permanent agricultural production systems,
grasslands, such as Romanian as well as in the major circuits of
Plain. bio-geochemical and ecosystems

Mixtures of perennial and mostly in the plain areas

grasses and legumes used for
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(Motca, Gh. Ionescu, G.D., 2007,
Vintu V. et al. 2010).

Objectives of the research whose
results are presented in this
paper meet the requirements of
sustainable agriculture:
reduction of inputs into the
fodder crops; harmonization of
production performance with
environmental requirements
and rational use of renewable
resources; diversification of
animal feed resources in
Romanian Plain; substantiation

of sustainable systems of

graminaceae culture and
perennial leguminous,
MATERIAL AND METHODS

In the experimental field,
there were studied 20 variants
with reduced technical inputs
(fertiliser, with restrictive N50
P205-50) reasonably valorising
climate resources and biological
potential of local experienced
(biological
provided by leguminous and the
use of land in the case of
mixtures of perennial grasses
with leguminous).

In comparison with the
quantity of seed used for sowing,
the structure of all those 20

nitrogen  intake

integrated in the sustainable
development of the countryside.
In the present work, there are
presented experimental results
grasslands (2010-2011) on dry
matter obtained during the first
two years from the setting up of
temporary yield of mixtures
composed of Romanian varieties
of Medicago sativa and varieties
of grasses species Dactylis
glomerata, Festuca arundinacea
and Lolium hybridum. All the
varieties used in the experiment
are realized in INCDA Fundulea,
1991-20009.

mixtures was composed of 30%
grasses and 70% leguminous
(alfalfa).

Investigations were
carried out in the didactic farm
USAMV
Bucharest, within two bifactorial
experiments.

Moara Domneasca,

Natural conditions of the
experimental field are given in
table 1. In comparison with the
normal climate for the area in
which the experiment takes
place, the research years were
droughtier during the growing
season (March-September).

32 Romanian Journal of Grasslands and Forage Crops (2012) 5



ITonescu G. D. Et. al.

Table 1
Natural conditions of the experimental field

Specification Moara Domneasca, Ilfov county
Altitude 75m
Soil: - type/subtype Preluvosoil /reddish
- texture Loamy-clayey
- humus 2.4% (medium content)
-PAL 17 ppm (poorly - mediumly supplied)
-KAL 184 ppm (well supplied)
- pH (H20) 5.9 (slightacid)
Precipitations 556.1 mm/year;

380.9 mm/III-1X
Temperature 10.5 0C (mean daily)

Thus, in 2010, 285.8 mm
precipitations fell (95.1 mm less
than the multiannual average)
and in 2011 only 217.8 mm
(163.1 mm with less than the
multiannual average). At the
same time, the average daily
temperature during the
vegetative period was higher
with 1.50C in 2011 and 1.20C in
2010 in comparison with the
medium value over 40 years.
Periods of  autumn-winter
(October-February) that
preceded the periods of
vegetation of the experiments
were close to normal concerning
the precipitations (* 9.6-9.7
mm) and warmer (+0.4 ... 1.00C)
than the normal temperature
regime.

RESULTS AND DISCUSSION

1. Dry matter production

The sowing was carried
out in the spring of 2010, on the
2nd of April. Samples for
determining the production: the
first harvest effected when
graminaceae ripene and during
alfalfa early flowering; the
following samples were taken at
intervals of 6-7 weeks.

In 2010, there was
effecced a work of weeds
cleaning, after which there were
obtained 2 harvests for every
experiment, and in 2011, 3
harvests.

In addition to the
production of dry matter, there
was also determined the floristic
composition, offspring density
and the ratio leaves/stems.

1.1. Dactylis glomerata mixtures
with Medicago sativa. On the
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basis of the data presented in
table 2, it is estimated that the
medium yield during the sowing
year of Dactylis glomerata with
Medicago sativa mixtures is very
high for the
cultivation in the non irrigated
Romanian plain (8.65 t/ha DM).
The maximum yield (9.83 t/ha
DM) was achieved with the
mixture of Dactylis glomerata

conditions of

variety Marius with the Magnat
of Medicago sativa variety, and
the minimum production (7.16
tha DM) for the mixture of the

same variety of Dactylis

glomerata with the variety

Madalina of Medicago sativa.
Compared  with  the

average overall (8.65 tha DM),
taken as a control, none of the
variants are significant as a
difference. Instead, there is a
significant difference in
production (37%) between the

with maximum
production and the minimum
production.

As a general rule, dry
matter production in 2010, as in

2011, is pretty close from a

variant

variant to another, good part
due to the standardization of the
mixtures structures. Particularly
large production, obtained this
year has been particularly on
behalf of alfalfa, which had
superior density and coverage to

cocksfoot in all experienced
mixtures.

In 2011, the average
production of mixtures of
Dactylis glomerata with

Medicago sativa rose to 67%
from the output of the year 2010
(14.52 t/ha DM from 8.65 t/ha
DM, table 2).

In the second year, the
recovery of vegetation in the dry

Table 2

Dry matter yield achieved in mixtures of Dactylis glomerata with
Medicago sativa in Moara Domneasca

Dacty- | Medicago | 2010 2011

lis sativa t/ha % % t/ha % %

glome- compar | compar compar | compar

rata ed with | ed with ed with | ed with

Mt.1 Mt. 2 Mt.1 Mt. 2

Roxana 8.46 98 118 13.98 96 125
Madalina | 7.16 83 Mt.2 16.82 116 151**

Marius | Daniela 9.20 106 128 11.14 770 Mt.2
Magnat 9.83 114 137* 12.63 87 113
Sandra 8.11 94 113 16.10 111 145*
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Average 8.55 99 119 14.13 97 127
Roxana 9.14 106 128 15.21 105 137*
Madalina | 7.85 91 110 14.17 98 127
Ovidiu | Daniela 8.96 104 125 15.39 106 138*
Magnat 9.45 109 132* 15.59 107 140*
Sandra 8.32 96 116 14.18 98 127
Average 8.74 101 122 14.91 103 134*
General average 8.65 Mt.1 121 14.52 Mt.1 126

2010: LSD 5% = 24% (Mtl=General average)

LSD5% = 29% (Mt2=Marius/Madalina)
2011: LSD 5% = 23% (Mtl= General average)

LSD 5% = 30% (Mt2= Marius/Daniela)
LSD 5% = 26% (Mt2 =Marius/Magnat)
LSD 1% = 49% (Mt2= Marius/Daniela)

Table 3
Dry matter yield achieved in Festuca arundinacea and Lolium hybridum
with Medicago sativa in Moara Domneasca

Grami- | Medicago | 2010 2011
naceae | sativa t/ha % % t/ha % %
species compar | compar compar | compar
ed with | ed with ed with | ed with
Mt.1 Mt. 2 Mt.1 Mt. 2
Roxana 8.43 103 131* 14.94 103 116
Festuc | Madalina | 8.42 103 131* 12.92 89 Mt.2
a Daniela 8.88 108 138** 13.95 96 108
arundi | Magnat 9.26 113 144%** 14.82 102 115
nacea Sandra 8.83 108 138** 14.39 99 111
- Alin Average 8.76 107 136** 14.20 98 110
) Roxana 9.15 112 143%** 15.62 107 121*
Lolium o e lina | 8.44 103 131* | 1458 [ 100 113
gi‘r’:j Daniela | 6.42 780 | Mt2 | 1463 | 101 113
costs Magnat 6.73 820 105 14.75 101 114
Catalin
Sandra 7.32 89 114 14.86 102 115
Average 7.61 93 119 14.89 102 115
General average 8.19 Mt.1 128* 14.55 Mt.1 113

2010: LSD 5% = 18% (Mtl=General average)
LSD 1% = 32% (Mt2=Catalin/Daniela)
LSD 5% = 23% (Mt2=Catalin/Daniela)
LSD 0,1%= 43% (Mt2=Catdlin/Daniela)

2011: LSD5% = 18% (Mtl=General average)

LSD 5% = 20% (Mt2= Alin/Madalina)
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matter was enclosed at the
variety 11.14 t/ha and 16.82
t/ha to Daniela and Madalina of
Medicago sativa variety, both
mixed with variety of Marius
Dactylis glomerata.

Compared to the average
overall experience, the only
variety Daniela blended with
variety of Dactylis glomerata
Marius has a less significant
production,
speaking (23%). Compared with
this, all the varieties of alfalfa
mixed with one of the two
varieties of Dactylis glomerata
achieved increases of production
provided statistically (Madalina
and Sandra mixed with Marius

statistically

and Roxana, Daniela and Magnat
mixed with Ovidiu).

Varieties with production
of over 16 t/ha DM (Madalina
and  Sandra)
statistically
production compared to Magnat
variety (27-33%).

Influence of the variety of
Dactylis glomerata. In both
experimental years, as an
average over all mixtures,
varieties of Dactylis glomerata
do not significantly differ in

carried out
increases of

terms of their influence on
production, they  similarly
influence the mixtures benefit.

Depending on the
varieties of Medicago sativa that
are associated in mixtures,
Dactylis glomerata varieties
have an influence expressed by
differences in production among
them selves, provided
statistically, but in 2011 in
conjunction with the varieties
Magnat and Madalina, belonging
to the species Medicago sativa.

Influence of the variety of
Medicago sativa. On average the
following varieties of Dactylis
glomerata, varieties of Medicago
significantly
different from the average
production experiment.

1.2 Mixtures of Festuca

sativa aren’t

arundinacea and Lolium
hybridum with Medicago sativa.
In 2010, mixtures of Festuca
arundinacea and Lolium
hybridum with Medicago sativa
have achieved very high average
yields, if we consider that the
grassland was in the first year of
vegetation (year of creation),
and the
precipitation had values under
multiannual normal  values
(table 3).

Analyzing the data in
table 3, relating to the year
2010, it appears as follows:

- the average yield on DM
experiences: 8.19 tha;

quantities of
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- maximum yield: 9.26 t/ha DM,
for the mixture of Festuca
Magnat
variety of Medicago sativa;

- minimum production: 6.42-
6.73 t/ha DM mixtures made up
of Lolium hybridum respectively
with Daniela and varieties of

arundinacea with

Medicago sativa Magnat;
- in general, with the

participation of Lolium
hybridum species mixtures,
there were given smaller
productions compared to

mixtures based on Festuca
arundinacea (excluding mixtures
with alfalfa varieties Roxana and
Madalina);

- analysis of variance highlights
significant negative production
variances for the average of all
mixtures, the Magnat and
Daniela varieties mixed with
Lolium hybridum (-18%, -22%);
- enhanced rates of production
of other mixtures, to mixtures
made up of Lolium hybridum
Daniela variety of Medicago
sativa are statistically significant
at up to very significant (31-
44%), except mixtures of
varieties with Lolium hybridum
lucerne Magnat and Sandra;

- meanings similar to those
posted to witness Lolium
hybridum + Medicago sativa
Daniela have production and

ITonescu G. D. Et. al.

differences to witness Lolium
hybridum + Medicago sativa
Magnat.

In 2011, the average
production of mixtures of
Lolium hybridum and Festuca
arundinacea with Medicago
sativa rose by 78% to
production year 2010 (14.55
t/ha DM from tha 8.19 t/ha DM,
table 3).

Production of mixtures
from this experiment, in the
second year of vegetation is very
uniform from one variant to
another, excepting the case of
mixtures of Festuca arundinacea
+ Medicago sativa Madalina
(1292 t/ha DM) and Lolium
hybridum + Medicago sativa
Roxana (15.62 t/ha DM),
variants between which there is
a significant difference of
production of 21%.

2. Distribution of production on
harvest cycles

In 2010, in both
experiments, the first yield
represented on average of 55%
from the total production, the
remaining  45% of  the
production being done in the
second harvest. A bigger share
the first harvest from the total
production is recorded with the
variants Roxana and Sandra
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mixed with both varieties of
Dactylis glomerata (56-58%).

In 2011 the production
was in average distributed on
three cycles, namely 46-48% for
the first cycle, 34-37% for cycle
2 and 15-20% for cycle 3. The
most balanced allocation of
production was recorded with
Daniela and Magnat varieties
mixed with Marius (37% cycle 1
and 37-40% cycle2) and with
Festuca arundinacea + Medicago
sativa Madalina (42% in total in

the first two cycles of the
harvest).

3. The floristic composition

For the first harvesting cycle of
the second year (2011) of
vegetation, the data in figure 1
shows the high coverage degree
of alfalfa in all the mixtures
among Dactylis glomerata and
Medicago sativa varieties (58-
85%). This floristic composition
of  studied
determined

mixtures is
the by strong
competition capacity of alfalfa,

which exceeds that the one
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Figure 1. Floristic composition of Dactylis glomerata (D.g.)
with Medicago sativa (M.s.) mixtures -1st Cycle,2011

38

Romanian Journal of Grasslands and Forage Crops (2012) 5



ITonescu G. D. Et. al.

Marius

wn ~ ~
“g 2000 o = @8 < ", %0 o =
~ wn v < S < [N
E’J — - | S0 — - gq Eﬂ' 82 £ z
= T =
(=% [ o
S ] %
o ] =
5 / ¢
3 2 s g
= £ s | &
] I = é:
= = & |z
= =

D.g. Bl M.s.

Figure 2. Offsprings density with Dactylis glomerata (D.g.)
with Medicago sativa (M.s.)- 1st Cycle, 2011

of the cocsfoot. Depending on
the variety, alfalfa has a bigger
share in mixtures of varieties
Roxana, Madalina and Magnat.
The floristic composition
is similar also in the alfalfa

mixtures with Festuca
arundinacea and Lolium
hybridum.

With the increasing share
of alfalfa in mixtures, in first
cycle of harvest, the shoots
density increases (fig. 2). As a
number of shoots per m2 alfalfa
dominates all mixtures (1350-
1575 offsprings/ m2).

CONCLUSIONS

1. For the study of developing a
sustainable system of temporary
grasslands culture in Romanian
Plain, there has been set up an

Cocksfoot achieves until the date
of the first determination, 700-
1300 offsprings/m2. The
original structure of the mixture
used for sowing shall be
amended in order to reduce the
number of offsprings from
grasses and increase the number
of alfalfa

reduction of

offsprings, with the
the pluviometric
regime.

With the 3rd cycle, the
density of the Medicago sativa
offsprings increases compared
to previous cycles and gets to
1588-1697 offsprings/m2.

experimental resort within the
didactic farm Moara Domneasca
belonging to USAMV Bucharest,
on the reddish soil, type
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preluvosoil. There have been
studied 20 variants, with
different varieties, between the
species best suited to the
conditions of growth in this area
(Dactylis glomerata, Festuca
arundinacea, Lolium hybridum
and Medicago sativa) under
conditions of restrictive mineral
fertilization (N50 P205-50).

2. As it results from the
experimental data for the period
2010-2011, between those two
years there are
differences in  terms  of
production. Thus, while the
production of the first year is 7-9
t/ha DM, in the second year, the
production increased on average
with 67-78% (11-16 t/ha DM),
as a result of the natural
potential of the higher species in

essential

mixtures from the second year
of vegetation compared with the
first year, the year of the
vegetable mat installation.

3. As a general rule, the dry
matter production, obtained
during both of the trials years is
pretty close from a variant to
another, greatly due to the
standardization of mixtures
structures.

4. The very high production,
obtained both in 2010 and 2011
was made particularly on behalf
alfalfa, which had density and

coverage superior to the
graminaceae mixtures used in
experimental
conditions, between the two
groups of associated species in
(graminaceae/
leguminous), Medicago sativa
species, which differentiates the
potential yield of vegetable, mat,
depending on its share in the
composition of the mixture.

5. In conditions of drought,

trials. In

mixtures

alfalfa dominates in all the
mixtures, as well as number of
offsprings/m2, as well as
sharein the biomass structure,
having a higher rate of growth
superior for all three species of
graminaceae used in producing
experimental variants.

6. Owing to alfalfa mixtures in
the studied mixtures, the
production wasn’t significantly
influenced on account of the
type of mixtures and the
varieties that were used in the
experiments. However, from the
statistical analysis of the results
obtained during the first two
years of vegetation, one
distinguishes the following more
productive species and varieties:
- Dactylis glomerata-Ovidiu;

- Festuca arundinacea-Alin;

- Medicago sativa - Magnat,
Roxana and Sandra.
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Among the species and varieties
of lowerproductive value, we
mention:

- Dactylis glomerata-Marius;

- Lolium hybridum -Catalin ;

- Medicago sativa - Daniela and
Madalina.

7. On the basis of the results
obtained, thanks to Ilarge
productions in the system of
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sustainable agriculture in the
Romanian Plain, itis
recommended that mixtures
should be
Romanian varieties of Medicago
sativa, recently created, along
with new varieties of drought-
resistant perennial grasses such
as Festuca arundinacea or
Dactylis glomerata.
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