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Abstract 
Obtaining high fodder yields on the temporary pastures depends on species and 

varieties, structure ofmixture, soil and climatic conditions, usage way, etc. The goal of 
this study was to show the behaviour of some species of perennial legumes in complex 
mixtures with grasses, aiming the number of plants/m2, number of shoots/m2, number 
of shoots/plant, number of leaves/plant and ratio between leaves and stems. The 
investigations were conducted at the Didactic Station of Ia~i, following the behaviour 
of three perennial legume species (Medicago sativa L, Onobrychis viciifolia Scop. and 
Lotus corniculatus) found in six mixtures in a bifactorial tria/. The behaviour of the 
legume species in the studied mixtures was influenced by the percentage of their use in 
the mixture, by applied fertilizer type and rate, by climatic conditions during 
vegetation and by some biological characteristics of the used species. On average per 
three years, the number of shoots of Medicago sativa L has increased from 2.93 at the 
mixture a1, by 60% alfalfa to 3.25 at the mixture a3, by 20% alfalfa, while in 
Onobrychis viciifolia Scop., the number of shoots/plant has increased from 2.76 at the 
mixture a4, by 60% sainfoin to 3.08 at the mixture with 20% percentage of sainfoin. 
Keywords: temporary pastures, complex mixtures, perennial legumes, fertilization 

INTRODUCTION 
Temporary pastures 

represent an important fodder 
source, for them being necessary 
some measures that lead to the 
significant increase of production 
and its quality. 

Although the evolution of 
the mixtures of grasses and 
perennial legumes used for setting 
up temporary pastures depends on 
the competition capacity of 
species, on stationary, fertilization 
and usage conditions, a certain 

direction may be given to the 
development of plant canopy by 
establishing the structure of 
mixtures at sowing. 

The associated growing of 
grasses and legumes is based on 
the complementary behaviour of 
the species belonging to the two 
different families (BALDONI and 
GIARDINI, 2002). 

Due to their high 
production, temporary pastures 
are great consumers of mineral 
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elements (BARBULESCU et. a1., 1991; 
IONEL et. a1., 2006), requiring the 
fertilization of these pastures. 

Maintaining temporary 
pastures at a high production 
potential is done by the use of 
valuable species and by the 
application of fertilizers 
(CONSTANTINOVICI, 1994; PAVEL et. 
al.,1988). 

Among the fertilizers used 
on pastures, nitrogen has the most 
important role, because it 
contributes the most to the 
formation of the vegetative mass, 
to the synthesis of protein 
substances, stimulation of tillering 
and remaking of plant cover after 
harvest (MOTCA et. aI., 1993; PAVEL 
et. al., 1988; SAVA et. al., 2005). 

The behaviour of species 
from complex mixtures of 
perennial pastures is influenced by 
climatic conditions, by the type of 
type of mixture and type and rate 
of applied fertilizer, way of usage 
and by certain biological 
characteristics of used species. 

For pointing out the 
differences of production obtained 
in different species of legumes 
cultivated in mixtures, a series of 
biometric measurements of 
production components must be 
done, like the number of plants/ 

square meter, number of shoots 
and their percentage. Some studies 
show that the diameter of shoots 
and the number of nodes per stem 
decrease once with increasing the 
number of plants per area unit 
(VOLENEC et. al., 1987). 

A study carried out in 2003 
by JoANN et. al. has shown that the 
production of stems and leaves in 
alfalfa increased once with 
increasing the density from 16 to 
450 plants/ square meter at 
harvesting at the stage of 
beginning of bud formation. 

The presence percentage of 
species in making the plant cover 
is influenced by their biology, type 
of mixture, percentage of their use 
at sowing, fertilization system and 
duration of exploitation. At sowing, 
the presence percentage of species 
of grasses and perennial legumes 
influence the flower structure of 
the temporary pastures only in the 
first years of exploitation and then 
this influence diminishes 
gradually. 

Under conditions of the 
Moldavian Forest steppe, the 
complex mixtures made up of 4-6 
species of grasses and perennial 
legumes gave the best results 
(IONEL, VfNTU, IACOB, 1988). 
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MATERIALS AND METHODS 
From the physical and 

geographic point of view, the 
territory on which investigations 
were carried out belongs to the 
forest steppe region of Romania. 
The region is characterized by 
mean annual temperatures of 
9.6°C, annual rainfall of 517.8 mm 
and a relative air humidity of 69%. 
The investigations were carried 
out during 2006-2008, in a 
bifactorial trial of 6x4 type, 
according to the method of split
split plots with four replicates, 
placed on a cambic Chernozem 
with pH of 6.6, content of 3.52% 
humus, 27 ppm PzOs and 225 ppm 
KzO. 

Studied factors: 
Factor A = mixture of grasses 

and perennial legumes with six 
graduations: 

a1 = Medicago sativa L. 60% + 
Lotus corniculatus L. 10% + 
DactyIis glomerata L. 10% + 
Festuca pratensis Huds. 10% + Poa 
pratensis L 5% + LoIium perenne L. 
5%; 

az = Medicago sativa L 40% + 
Lotus corniculatus, L. 10% + 
DactyIis glomerata L. 20% + 
Festuca pratensis Huds. 10% + Poa 
pratensis L. 10% + Lolium perenne 
L.10%; 

a3 = Medicago sativa L 20% + 
Lotus corn icu latus L. 10% + 
Dactylis glomerata L. 25% + 
Festuca pratensis Huds. 15% + Poa 

pratensis L. 15% + Lolium perenne 
L. 5%; 

a4 = Onobrychis viciifolia Scop. 
60% + Lotus corniculatus L. 10% + 
Bromus inermis Leyss 10% + 
Dactylis glomerata L. 5% + Festuca 
pratensis Huds. 5% + Poa pratensis 
L. 5% + LoIium perenne L. 5%; 

as = Onobrychis viciifolia Scop. 
40% + Lotus corniculatus L. 10% + 
Bromus inermis Leyss 20% + 
DactyIis glomerata L. 10% + 
Festuca pratensis Huds. 10% + Poa 
pratensis L. 5% + Lolium perenne L. 
5%; 

a6 = Onobrychis viciifolia Scop. 
20% + Lotus corniculatus L.10% + 
Bromus in erm is Leyss 25% + 
Dactylis glomerata L. 20% + 
Festuca pratensis Huds. 10% + Poa 
pratensis L. 10% + Lolium perenne 
L. 5%. 

Factor B = fertilization with 
four graduations: 

b i = unfertilized (control); 
b2 = N200PlOO kg/ha; 
b3 = 5 t/ha vinasse; 
b4 = 30 t/ha manure. 

In the legume species from 
mixtures, biometric measurements 
were done and we have 
determined number of plants /m2, 
number of shoots /m2, number of 
shoots/plant, number of leaves/ 
plant and ratio leaves/stems. 
Calculation is the average of 
measurements in 30 plants from 
each species and study variant. 
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RESULTS AND DISCUSSION 
The behaviour of legume 

species from complex mixtures was 
influenced by type and rate of 
applied fertilizers, by the 
percentage in the mixture and by 
some biological features of the used 
species. 

In mixtures with 40% and 
20% Medicago sativa L., the 
number of shoots/plant has 
increased in all soil backgrounds, 
the differences being significant in 
case of mixture with 40% Medicago 
sativa L and distinctively significant 
in case of mixture with 20% 
Medicago sativa L (Table 1). 

On the average of three 
years, the number of shoots/plant 
has increased from 2.94 at the 
mixture with 60% Medicago sativa 
L to 3.10 at the mixture with 40% 
Medicago sativa L and from 3.25 at 
the mixture with 20% Medicago 
sativa L. 

The number of leaves/ 
Medicago sativa L was influenced 
both by the structure of mixture 
and by fertilization, the differences 
being statistically assured at all the 
variants. 

In case of the mixture with 
60% Medicago sativa L, it was of 
19.60 at the unfertilized variant, of 

22.10 at the variant fertilized with 
NZOOP100 kg/ha, of 21.33 at 5 t/ha 
vinasse and 21.43 at the variant 
fertilized with 30 t/ha manure, 
whHe at the mixture with 20% 
Medicago sativa L, the mean 
number of leaves/ plant was of 
22.83 at the unfertilized variant, of 
24.40 at the variant fertilized with 
NZOOP100 kg/ha, of 23.27 at 5 t/ha 
vinasse and of 23.43 at the variant 
fertilized with 30 t/ha manure. 

The mean number of 
leaves/plant has increased from 
21.12 in case of the mixture with 
60% Medicago sativa L to 22.14 in 
case of the mixture with 40% 
Medicago sativa L and from 23.50 
in case of the mixture with 20% 
Medicago sativa L. 

The ratio leaves/stems was 
influenced both by mixture and by 
fertilization. It has increased once 
with increasing the percentage of 
Medicago sativa L in the sowing 
norm of mixtures and was 
comprised between 0.74 and 0.77 
at the mixture with 60% Medicago 
sativa, between 0.78-0.82 at the 
mixture with 40% Medicago sativa 
L and between 0.80-0.86 at the 
mixture with 20% Medicago sativa 
L (Table 1). 
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Table 1 
Influence of mixture and fertilization on the behaviour of Medicago sativa L. from 

I' d' 2006 2008 comp: ex mixtures, urmg -
Number of Number of Number of Number of Ratio 

Specification plants/m2 shoots/m2 shoots/plant leaves/plant leaves/stems 
al- Ms.60%+Lc.l0%+Dgl0%+Fp.l0%+Ppr.5%+Lp.5% 

Unfertilized 311 759 2.86 19.60 0.74 
NZOOPlOO kg/ha 292 701 2.99 22.10** 0.77 
5 t/ha vinasse 300 726 2.95 21.33* 0.76 
30 t/ha manure 302 736 2.95 21.43* 0.75 
Average 301 731 2.94 21.12 0.76 

a2 - Ms.40%+Lc.l0%+Dg20%+Fp.l0%+Ppr.l0%+Lp.l0% 
Unfertilized 219 603 3.02 20.27 0.78 
NZOOPlOO kg/ha 209 579 3.13* 23.40*** 0.82 
5 t/ha vinasse 213 587 3.08* 22.50** 0.80 
30 t/ha manure 213 591 3.07* 22.37** 0.81 
Average 214 590 3.10 22.14 0.80 

a3 - Ms.20%+Lc.l0%+Dg25%+Fp.15%+Ppr.15%+L'Q.15% 
Unfertilized 126 375 3.16** 22.83** 0.80 
NZOOP100 kg/ha 121 373 3.35** 24.40*** 0.86 
5 t/ha vinasse 125 379 3.25** 23.27*** 0.84 
30 t/ha manure 126 382 3.25** 23.43*** 0.84 
Average 125 377 3.25 23.50 0.84 
Ms := Medlc~go satIva; Lc = Lotus comlculatu~; LSD 5%=0.2 
Dg := Dactylls glomerata; Fp =.Festuca pratef!Sls LSD 1 %=03 
Huds.; Ppr Poa pratensls; Lp = Lollum LSD 010/0'5 

LSD 5%=1.7 
LSD 1%=2.5 
LSD 0.1%=3.6 perenne . 70 • 

The behaviour of Onobrychis 
viciifolia Scop. was, generally, more 
influenced by the mixture and less 
by the fertilization with organic 
and mineral fertilizers. 

The number of shots/plant 
of Onobrychis viciifolia Scop. has 
increased once with the 
diminution of its percentage in the 
sowing norm. Thus, at the mixture 
with 60% Onobrychis viciifolia 
Scop.} the number of shoots/plant 
was of 2.67 at the unfertilized 
variant, of 2.85 at the variant 

fertilized with NZOOP100 kg/ha, of 
2.77 at the variant with 5 t/ha 
vinasse and of 2.76 at the variant 
fertilized with 30 t/ha manure, 
while at the mixture with 20% 
Onobrychis viciifolia Scop., the 
number of shoots/plant was of 
2.96 at the unfertilized variant, of 
3.19 at the variant fertilized with 
NZOOP100 kg/ha, of 3.08 at 5 t/ha 
vinasse and of 3.09 at the variant 
fertilized with 30 t/ha manure 
(Table 2). 
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Table 2 
Influence of mixture and fertilization on the behaviour of species Onobrychis viciifolia Scop. 

in complex mixtures, during 2006-2008 

Number of Number of Number 0 Number of Ratio 
Specification plants/m2 shoots /m2 shoots/pI. leaves/pI. leaves/stems 

a4 - Ov.600/0+Lc.l00/0+Bi.l00/0+Dg. 50/0+Fp.50/0+Ppr.50/0+Lp.50/0 
Unfertilized 210 540 2.67 7.20 0.70 

N200P100 kg/ha 203 531 2.85 7.93* 0.74 
5 t/ha vinasse 204 534 2.77 7.73* 0.73 
-30 t/ha g. g. 206 540 2.76 7.7"3* 0.75 
Average 206 536 2.76 7.65 0.73 

a5-Ov.4alIo+Lc.l00/0+Bi200/0+Dgl00/0+Fpl(Jljo+ppr50/0+Lp50/0 
Unfertilized 134 354 2.41 7.83 0.70 
N200P100 kgjha 125 353 2.93* 8.67** 0.74 
5 t/ha vinassa 128 358 2.87* 8.33** 0.73 
30 t/ha g. g. 129 364 2.87* 8.30** 0.73 
Average 129 357 2.77 8.27 0.73 

a6-Ov.200/0+Lc.l00/o+Bi25o/o+ J)g200/o+Flll00/o+J'Il.r.l00lo+ ~50/0 
Unfertilized 83 235 2.96* 8.53** 0.69 
N200PlOO kg/ha 76 233 3.19*** 9.40*** 0.73 
5 t/ha vinassa 78 229 3.08** 9.03*** 0.72 
30 tjhag. g. 79 233 3.09** 8.97*** 0.73 
Average 79 233 3.08 8.98 0.72 

Ov = Onobrichys viciifolia.Scop; Bi = Bromus inerm~s LSD 5%=0.2 LSD 5%=0.7 
Leyss; Lc = Lotus cormculatus L;. Dg = Dactylls LSD 1 ~=0.3 LSD 1 ~ -=1.1 
glomerata ~; Fp = Fes~ca pratensls Huds.; Ppr = LSD 0.1 ~I< 0.5 LSD 0.1~ =1.5 
Poa pratensls L; Lp = Lollum perenne L 0 0 

On the average, the number 
of shoots/ plant has slightly 
increased from 2.76 at the mixture 
with 60% On obrych is viciifolia 
Scop. to 2.77 at the mixture with 
40% Onobrychis viciifolia Seop., 
and from 3.08 at the mixture with 
20% Onobrychis viciifolia Scop. 

At the mixture with 60% 
Onobrychis viciifolia Scop., the 
studied elements were not very 
much influenced by fertilization, 
except the number of leaves/plant 
where the differences were 
significant. It was of 7.20 at the 
unfertilized variant, of 7.93 at the 

variant fertilized with N ZOOP100 

kg/ha, of 7.73 at variants with 5 
t/ha vinasse and at variants 
fertilized with 30 t/ha manure. 

At the mixture with 20% 
On obrych is viciifolia Scop., the 
number of leaves/plant was of 
8.53 at the unfertilized variant, of 
9.40 at the variant fertilized with 
NZOOP100 kg/ha, of 9.03 at the 
variant with 5 t/ha vinasse and of 
8.97 at the variant fertilized with 
30 t/ha manure. 

According to the structure 
of mixture, we noticed that the 
number of leaves/plant has 

86 Romanian Joumal o/Grasslands and Forage Crops (20l0) 1 



Influence of mixture and fertilization on the behaviour of some grasses and perennial legume species on 

increased from 7.65 at the mixture 
with 60% Onobrychis viciifolia 
Scop. to 8.27 at the mixture with 
40% Onobrychis viciifolia Scop. 
and from 8.98 at the mixture with 
20% Onobrychis viciifolia Scop. 
(Table 2). 

At mixtures with 
Onobrychis viciifolia Scop., the ratio 
leaves/stems was less influenced 
by mixture and slightly influenced 
by fertilization. Thus, at the 
mixtures with 60% and 40% 
Onobrychis viciifolia Scop, the ratio 
leaves/stems was between 0.70 
and 0.74, while at the mixture with 
20% Onobrychis viciifolia Seop., the 
ratio leaves/stems was 0.69 and 
0.73. 

Lotus corniculatus L took 
part in all the six tested mixtures, 
but its behaviour was different at 
the mixtures with Medicago sativa 
L, compared to the mixtures with 
Onobrychis viciifolia Seop.(Table 3). 

The number of plants of 
Lotus corniculatus L/square meter, 
the number of shoots/plant and 
the number of leaves/plant were 
low at all the mixtures with 
Medicago sativa L, compared to the 
mixtures with Onobrychis viciifolia 
Seop. 

In comparison with the 
unfertilized variant at the mixture 
with 60% Medicago sativa L, in 
case of mixtures with Onobrychis 
viciifolia Scop., in all the studied 
elements the studied differences 

temporary pastures in the moldavianforrest steppe 

were greater as the presence 
percentage in the mixture of 
Onobrychis viciifolia Scop. was 
lower. 

On the average of the three 
years, the number of shoots/plant 
has increased from 2.74 at the 
mixture with 60% Medicago sativa 
L to 2.91 at the mixture with 40% 
Medicago sativa L and from 3.15 at 
the mixture with 40% Medicago 
sativa L and from 3.15 at the 
mixture with 20% Medicago sativa 
L, while at the mixtures with 
On obrych is viciifolia Scop., the 
number of shoots/ plant has 
increased from 3.24 at the mixture 
with 60% Onobrychis viciifoUa 
Scop. to 3.34 at 4 % Onobrychis 
viciifoUa Scop. and from 3.51 at the 
mixture with 20% Onobrychis 
viciifolia Scop. 

At the mixture with 60% 
Medicago sativa L a, the number of 
leaves in the plant of Lotus 
corniculatus L was of 11.73 at the 
unfertilized variant, of 13.40 at the 
variant fertilized with N200PlOO 

kg/ha, of 12.83 at 5 t/ha vinasse 
and of 12.73 at the variant 
fertilized with 30 t/ha manure, 
while at the mixture with 20% 
Medicago sativa L, the number of 
leaves/plant of Lotus corniculatus 
L. was of 14.40 at the unfertilized 
variant, of 15.97 at N200PlOO kg/ha, 
of 15.00 at the variant with 5 t/ha 
vinasse and of 14.83 at the variant 
fertilized with 30 t/ha (Table 3). 
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Table 3 
Influence of mixture and fertilization on the behaviour of species Lotus corniculatus 1. in 

1 d . 2006 2008 compi ex mixtures, unng -
Number 0 Number of Number of Number of Ratio 

Specification plants/m2 shoots/m2 shoots/plant leaves/plant leaves/stems 
a1- Ms.60%+Lc.10%+DglO%+Fp.10%+Ppr.5%+Lp.5% 

Unfertilized 49 113 2.63 11.73 0.82 
N 200PIOO kg/ha 45 109 2.85 13.40 0.85 
5 tLha vinasse 46 109 2.73 12.83 0.83 
30 t/hag. g. 47 113 2.74 12.73 0.83 
Average 47 111 2.74 12.70 0.83 

a2 - Ms.40%+Lc.10%+Dg20%+Fp.10%+Ppr.10%+Lp.10% 
Unfertilized 59 151 2.80 12.87 0.84 
NzooP1Qo kgjha 54 144 2.99* 14.07* 0.87 
5 t/ha vinasse 56 146 2.91 13.67* 0.85 
30 t/ha g. g. 57 149 2.92 13.47* 0.85 
Average - -57 148 -- --- --~ 

2.91 13.52 0.85 
a3 - Ms.21950%+Lc.l0%+Dg25%+Fp.15%+Ppr.15%+Lp.15% 

Unfertilized 70 195 2.97* 14.40** 0.85 
N200Pl00 kg/ha 65 199 3.32** 15.97*** 0.90 
5 t/ha vinasse 67 200 3.20** 15.00** 0.87 
30 t/ha g. g. 68 196 3.10* 14.83** 0.88 
Average 68 198 3.15 15.05 0.88 

a4 - Ov.60%+Lc.l0%+Bi.l0%+Dg. 5%+Fp.5%+Ppr.5%+Lp.5% 
Unfertilized 73 246 3.17** 12.17 0.86 
N200PlOO kg/ha 65 245 3.28** 13.57* 0.86 
5 tina viim:se 67 247 3.26** 13.00 0.84 
30 t/ha g. g. 68 247 3.25** 12.90 0.85 
Average 68 246 3.24 12.91 0.85 

a5 0 0v.40%..-Lc.l0%+Bi.20%+Dg.10%+Fp.l0%+Ppr.5%+Lp.5% 
Unfertilized 80 276 3.25** 13.03 0.87 
N200P100 kg/ha 77 280 3.41*** 15.03** 0.89 
5 t/ha vinasse 77 277 3.36*** 14.37** 0.86 
30 t/ha g. g. 77 276 3.35*** 14.27** 0.87 
Average 78 277 3.34 14.18 0.87 

a6-Ov.2C1JAJ+l.c.1Wo+Bi25%+ Dg2()o/o+ Ip100/o+PPr.1C1JAJ+Lp.5% 
Unfertilized 85 303 3.37*** 14.33** 0.92 
N200Pl00 kg/ha 80 319 3.74*** 16.47*** 0.92 
5 tLha vinasse 81 306 - 3.46*** 15.33*** 0.91 
30 t/ha g. g. 82 306 3.46*** 15.40*** 0.91 
Average 82 309 3.51 15.38 0.92 
Ms == Med/cago sat/va L; Ov == Onobnchys 

viciifolia Scop.; Bi == Bromus inermis Leyss.; Lc == LSD 5%=0.3 
Lotus corniculatus L; Dg == Dactylis glomerata LSD 1 %=0.5 
L; Fp = Festuca pratensis Huds.; Ppr == Poa LSD 0.1%=0.7 

pratensis L; Lp == Lolium perenne L 

LSD 5%=1.7 
LSD 1%= 2.5 
LSD 0.1%=3.6 
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At the mixture with 60% 
On obrych is viciifolia Scop., the 
number of leaves/plant of Lotus 
corniculatus L was of 12.17 at the 
unfertilized variant, of 13.57 at the 
variant fertilized with NZOOPlOO 

kg/ha, of 13.00 at 5 t/ha vinasse 
and of 12.90 at the variant 
fertilized with 30 t/ha manure, 
while at the mixture with 20% 
Onobrychis viciifolia Scop., the 
number of leaves in Lotus 
corniculatus L. was of 14.33 at the 
unfertilized variant, of 16.47 at the 
variant with N200P100 kg/ha, of 
15.33 at 5 t/ha vinasse and of 
15.40 at the variant with 30 t/ha 
manure. 

In plants of Lotus 
corniculatus L. the ratio leaves/ 
stems has slightly increased once 
with increasing the presence 

CONCLUSIONS 
The behaviour of legume 

species is differentiated according 
to the structure of mixture and 
fertilization, by different values of 
number of plants/m2, number of 
shoots/mz, number of shoots/ 
plant, number of leaves/plant and 
ratio leaves/stems. 

Having the same presence 
percentage in the mixture, of all 
the three studied species of 
perennial legumes Medicago sativa 
L has reacted more to fertilization 
compared to Onobrychis viciifolia 
Scop. and Lotus corniculatus LJ by 

percentage of Medicago sativa and 
Onobrychis viciifolia Scop. in 
mixtures. At the mixture with 60% 
Medicago sativa L, the ratio 
leaves/stems was comprised 
between 0.82 and 0.85, between 
0.84 - 0.87 at the mixture with 
40% Medicago sativa Land 
between 0.85 - 0.90 at the mixture 
with 20% Medicago sativa L (Table 
3). 

At mixtures with Onobrychis 
viciifolia Scop., the ratio 
leaves/stems was comprised 
between 0.84 and 0.86 in case of 
mixture with 60% Onobrychis 
viciifoIia Scop., between 0.86 and 
0.89 at the mixture with 40% 
Onobrychis viciifolia Scop. and 
between 0.91 and 0.92 at the 
mixture with 20% On obrych is 
viGii/olia Scap. (Table 3). 

clear changes of the studied 
parameters. 

On the average of three 
years, the number of shoots/ plant 
of Medicago sativa L have 
increased from 2.93 at the mixture 
with 60% Medicago sativa L to 
3.10 at the mixture with 40% 
Medicago sativa L and to 3.25 at 
the mixture with 20% Medicago 
sativa L. 

In the studied period, the 
behaviour of Onobrychis viciifolia 
Scop. plants was more influenced 
by the mixture and less by organic 
and mineral fertilization. 
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The number of Lotus 
corniculatus L. plants/square 
meter, the number of shoots/plant 
and the number of leaves/plant 
were lower at all the mixtures with 

Medicago sativa L., compared to 
the mixtures with Onobrychis 
viciifolia Scop., knowing the more 
aggressive feature of alfalfa in the 
mixture. 
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