Effects of Trifolium incarnatum proportion in
binary mixtures with Lolium multiflorum on the soil
Nmin content and the amount of symbiotically fixed N
Kramberger B., Gselman A., Podvrsnik M.
University of Maribor, Faculty of Agriculture and Life Sciences, Pivola 10, 2311 Hoèe, Maribor, Slovenia

Introduction
In areas with surplus rainfall during the late autumn, mild winter periods and early spring, winter cover ad catch crops have gained
importance in soil N utilisation strategies in field crop rotation.
Aiming to find a compromise between their efficiency in decreasing soil Nmin content and the efficiency of T. incarnatum in N fixation,
the effect of sowing in pure stands and in binary mixtures was studied in the field experiment.

Materials and methods

Results

The field experiment was carried out from August 2008
to May 2009 in randomised complete blocks design. On
th
26 August 2008, T. incarnatum and L. multiflorum were
-1
sown in pure stands (at rates of 30 and 50 kg ha ,
respectively) and in binary mixtures. The control was
nd
without any crop (bare fallow). On 22 April 2009,
averaged soil samples for mineral N content
determination and biomass measurements were taken
from each plot. The contents of nitrate and ammonia N
were determined according to Keeney and Nelson
(1982). The N content in the biomass yield was
determined by the Kjeldahl method. The amount of the
symbiotically fixed N was calculated according to the N
simple difference method (Evans and Taylor, 1987),
subtracting the N yield of the grass monocultures from
the total N yield of the mixtures or clovers in the pure
stand.

Winter cover crop treatments significantly affected the
soil Nmin content (Table 1). In comparison to the control
-1
(bare fallow) treatment (82.7 kg Nmin ha in the soil layer
0-60 cm), the soil Nmin contents at the end of April were
statistically lower under L. multiflorum in the pure stand
-1
(55.3 kg Nmin ha ) and under T. incarnatum/L.
multiflorum mixtures with high proportions of L.
-1
multiflorum (60.2, 64.4 kg Nmin ha ). The soil Nmin
contents under T. incarnatum in the pure stand and under
mixtures with high proportions of T. incarnatum (82.3
-1
and 73.3 kg Nmin ha ) were statistically on the same level
as in the control treatment.
The highest amount of symbiotically fixed N was
achieved in the treatment of pure stand T. incarnatum
-1
(101.1 kg N ha ). With decreasing proportion of T.
incarnatum (75 %, 50 %, and 25 %) in binary mixtures
with L. multiflorum, the amount of symbiotically fixed N
-1
decreased proportionally (62.8, 56.0, and 32.7 kg N ha ,
respectively).

Table 1. Effect of treatment on the Nmin content in the soil layer 0-60 cm and on the amount of
symbiotically fixed N.
Treatment

-1

Soil Nmin (kg ha )

Symbiotically fixed
N (kg ha-1)
T. incarnatum (100 %)
82.3a
101.1a
T. incarnatum (75 %) + L. multiflorum (25 %)
73.3ab
62.8b
T. incarnatum (50 %) + L. multiflorum (50 %)
64.4bc
56.0bc
T. incarnatum (25 %) + L. multiflorum (75 %)
60.2bc
32.7c
c
L. multiflorum (100 %)
55.3
Control (without catch crop)
82.7a
Numbers followed by a different letter within a column are significantly different ( Pd0.05) according to Duncans
multiple range test.

Conclusion
Because of the positive relationship between soil Nmin content and symbiotically fixed N, the results do not allow the overall advantage of
any of treatment to be singled out. Consequently, the composition of any selected mixture must be based on a trade-off involving many
factors, especially the intended use of the mixture (cover or catch crop), on the potential effects of the mixture on the next crop in the field
rotation, and on the risk of N leaching.

