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Abstract 
This paper aims to follow the influence of climatic conditions on forage and 

seed production and forage quality of six red clover varieties registered on ARDS Livada 
within the years 2001-2015. The research was conducted on 4 experimental years, in the 
period 2012-2015, very different from climatic point of view. The results showed that the 
productivity achieved on Livada Sara, Sătmărean, David Liv and Tinu Liv varieties is 
higher with 7-12% than the production of the control variety, namely Rotrif. The red 
clover varieties studied are a genetic progress in which concerns protein content and as 
a results of their high potential we achieved production increases of 12% on Sătmărean 
and 19% on David Liv. Also we registered an average production of seeds for the 4 
experimental years between 506-524 kg/ha with an genetic increase compared to control 
variety of 7,3%.

INTRODUCTION

In Romania the surface 
covered by red clover culture has 
diminished after the year 2000, the 
main cause being drastic decrease of 
animal grown. In consequence the 
surface covered by red clover culture 
ranged between 142 thousands ha in 
2003 and 120 thousands ha in 2013 
(STATISTICALLY YEARBOOK,
2014). Red clover is the most 
important perennial legume for wet 
hill areas which valorizes efficiently 
the acid and moderate acid soils from 
Transylvania, Moldavia and N of 
Romanian Plain. Also this species 
constitutes a good alternative for 
creating a high biodiversity within 

plant culture with important role in 
increasing the quality of forage, soil 
amelioration and pollution reduction 
thru decreased level of synthesis 
substances. Symbiotic nitrogen 
could ensure 40-50% of required 
nitrogen for future culture. 

During the processes 
required for red clover amelioration 
on ARDS Livada within the years 
1990-2015 nine varieties were 
created and registrated, from which 
two tetraploid and seven diploid. Six 
of these varietes were analysed in 
this paper, namely Livada Sara, 
Livada Ralu, Marga Liv, Sătmărean, 
David Liv and Tinu Liv.
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MATHERIAL AND METHODS

The synthetics presented in this 
paper were obtained following 
polycross method, Half-sib variant, 
where selection is based on 
apreciating the general mixed 
capacity, followed by descendents 
verification  and the selection of the 
most valuable components (VARGA
and colab., 1998; SAVATTI and 
colab., 2004; SCHITEA, 2010). 
Polycross method is used widely by 

other research and ameliorating 
centres around the world 
(GALLAIS, 1990; ROTILI and 
colab. 2002).

The varietes analysed in 
this paper have 48% native 
germoplasm, 17% from Holland, 
10% from Czech Republic, 9% from 
Switzerland, 7% from France, 6% 
from Hungary and 3% from England 
(figure 1).

Fig. 1. Origin for germoplasm source used in the program for amelioration of red clover 
2001-2015

The experience were organized after 
the subdivided parcel method 
covering a surface of 11 sqm/plot, 
meaning 10 sqm harvested after the 
intensive techology required for red 
clover forage and seed (MOISA et 
al. 2002). The study was made on a 
brown luvic soil with pH in 
unirrigated condition of 5,2. The 
experimental data were processed 

with the required statistical 
methodes (CEAPOIU, 1968).

Climatic conditions 
registered between the years 2012-
2015 were different from one year to 
another, both concerning rainfalls 
and temperatures, aspects with high 
influence on the main characters 
responsible for red clover 
productivity.
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Green mass and seed harvest were 
made from march to august on all the 
4 experimental years. The more short 
springs from last periods with a 
direct pass from decreased 
temperatures  to over 30°C, which 
goes also during the summer caused 
decreased production. 

In which concerns the 
rainfall from the vegetation period 
the years 2012 and 2014 were the 
most drought years (figure 2). The 
drought installed both in spring and 
summer seasons had a negative 
influence on red clover plants 
development.

Fig. 2. Monthly average rainfalls (mm) 

The average temperatures from the 4 
experimental years are over the 
multiannual average from march -

august, an obviously intention for 
weather increase being noticed 
(figure 3).

Fig. 3. Monthly average temperatures (°C)
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RESULTS AND DISSCUSSIONS

The large variability of 
environmental conditions from the 
experimental period reflected in the 
variability of red clover production 
from one year to another, with 
average values between 4,4 t/ha dry 
matter (DM) in 2014 and 10,4 t/ha in 
2015 (table 1).
Analysing the dry matter production 
for a period of 4 years (2012-2015) 
an average increase of the 5 varieties 
studied compared to control variety 

ranging between 3-12% is 
distinguished. The results are 
statistically assured for  three 
varieties namely David Liv,Tinu Liv 
and the tetraploid variety Sătmărean.
Based on the annual dry matter 
production we observed a stability of 
the new created varieties, on the first 
placed being David Liv variety with 
an average of 7,7 t/ha and followed 
by Tinu Liv and Sătmărean varieties 
with a production of 7,6 t/ha.

Table 1
Forage production registered for the new created varieties of red clover within the years 

2012-2015

Variety

Dry matter
2012 2013 2014 2015 Average 

t/ha %
MT t/ha %

MT t/ha %
MT t/ha %

MT t/ha %
MT

Livada Sara (2n) 6.6 105 7.9 111 4.6 112 10.3 104 7.4 107
Livada Ralu (2n) 6.3 100 7.7 108 4.2 102 10.2 103 7.1 103
MargaLiv (2n) 6.4 102 7.2 101 4.1 100 9.9 100 6.9 100
Tinu Liv (2n) 6.9 110 8.0 113 4.6 112 10.7 108 7.6 110
David Liv (2n) 7.1 113 8.2 115 4.8 117 10.7 108 7.7 112
Sătmărean (4n) 6.8 108 8.1 114 4.6 112 10.8 109 7.6 110
Rotrif (mt.)(2n) 6.3 100 7.1 100 4.1 100 9.9 100 6.9 100
average 6.6 105 7.7 108 4.4 107 10.4 105 7.3 106
DL     5% 0.7 7,9 0.7 9,5 0.5 11,1 0.6 5,6 0,6 7,8

Improving the quality and nutritive 
value are the most important 
objectives for ameliorating program 
of red clover considering that the 
main destination of the harvest is 
animal nutrition. The new varieties 
are a genetic progress in which 
concerns the protein content with 
values ranging between 14,65% 
(Marga Liv) and 15,44 % (Tinu Liv) 

meaning an increase between  10% 
(Livada Sara) and 19% (David Liv) 
statistically assured (table 2).

In which concerns the 
capacity for seed production which is 
an important atribut for the 
multiplication of new creations it can 
be noticed that on average for the 4 
experimental years the synthetic 
diploids gaved high productions 
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ranging between 506 kg/ha and 524 
kg/ha. The tetraploid varieties have 
in general a lower capacity for seed 
production than the diploid varieties, 
for example the production of 

Satmarean variety represents 65% of 
the production of the control variety 
Rotrif. (table 2). This could be due to 
a difficult introduction of tetraploid 
varieties into culture.

Table 2
The productive capacity of red clover varieties   

2012-2015

Variety

Dry matter Crude protein Seed 
Average on 4 

years Average on 4 years Average on 4 years

t/ha % MT PB % Kg/Ha % MT kg/ha % MT
Livada Sara (2n) 7.4 107 14.82 1097 110 524 109.6
Livada Ralu (2n) 7.1 103 14.87 1056 106 510 106.7
MargaLiv (2n) 6.9 100 14.65 1011 101 506 105.9
Tinu Liv(2n) 7.6 110 15.25 1159 116 509 106.5
David Liv (2n) 7.7 112 15.44 1189 119 516 107.9
Sătmărean (4n) 7.6 110 14.76 1122 112 310 65.0
Rotrif (mt.)(2n) 6.9 100 14.51 1001 100 478 100.0
Media 7.3 106 14.90 1088 109 479 100.1
DL     5% 0.6 7.8 108 9.8 19.9 4.2

The genetic progress 
realised in red clover amelioration, 
presented in figure 4, shows that the 
new varieties have a production 

increase of 7% on dry matter, 10,6% 
on crude protein and 7,3% on seed, 
compared to the control variety 
Rotrif (figure 4).

Fig. 4. Genetic progress in red clover amelioration on ARDS 
Livada within 2012-2015
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Simultaneously with the increase in 
the production potential of the new 
varieties the ameliorating program 
followed also the increase of some 
indicators such as precocity, 
restoration capacity, resistance to 
draught and diseases, perenity. In 
which concerns the precocity of the 
new varieties, Tinu Liv and David 
Liv are the most precoce, with 4 days 
ahead the control variety Rotrif. The 
resistance to drought and diseases is 

supperior on all of the 6 varieties 
studied conmpared to control 
variety. 

In which concerns the 
perenity apreciated thru plants 
resistance in the 3 year of vegetation 
a significant increase is noticed to the 
new varieties with values ranging 
between 80,4 % on Marga Liv 
variety and 90,1% on David Liv 
variety, compared with 79,6% on
Rotrif variety (table 3).

Table 3
Some characters of red clover varieties

Variety 

Precocity 
+/- days 

compared 
to ctrl.

Restoration 
capacity

( marks 1-9)*

Rezistence 
to drought
(marks 1-

9)*

Resistance to 
Sclerotinia tr.
(marks 1-9)*

Perenity % 
in the III

year

Livada Sara 
(2n) -2 1.7 2.1 2.0 84.5

Livada Ralu 
(2n) 0 2.0 2.1 2.4 81,2

MargaLiv (2n) 1 1.8 2.2 2.6 80.4
Tinu Liv (2n) -4 1.7 1.9 2.1 88.2
David Liv (2n) -4 1.5 1.8 2.0 90.1
Sătmărean (4n) -3 2.8 2.8 2.0 86.3
Rotrif (2n) 
(mt.) 0 2.8 3.0 3.4 79,6

Average 2.0 2.2 2.4 83.5
* 1= very good      9=weak

CONCLUSIONS

Red clover varieties David 
Liv, Sătmărean, Tinu Liv and Livada 
Sara registered forage productions 
higher with 7-12% than the control 
variety Rotrif  and showed a good 
resistance to Sclerotinia tr.

Red clover new varieties 
give forage with high nutritional 

value with a protein content between 
14,65% (Marga Liv) - 15,44 (David 
Liv), increases between 12-19%, 
assured from statistical point of 
view. The diploid varieties give high 
seed productions with values 
between -524 kg/ha, in average on 
four years being able to give an 
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genetic progress of 7,3% compared 
to the control variety Rotrif.

We reccomend the culture 
of the studied varieties both in pure 

culture and in mixture with grass 
species in all the areas reccomended 
for red clover culture and both in 
intensive and classic technology.
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