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MORPHOLOGICAL CHARACTERISTIC OF YIELDS OF SOME
LEGUMES IN BULGARIA

CARACTERÍSTICAS MORFOLÓGICAS DE LOS RENDIMIENTOS E INFESTACIÓN POR
MALAS HIERBAS EN PRADERAS DE LEGUMINOSAS EN BULGARIA

Lingorski, V.

Institute of Upland Stockbreeding and Agriculture. 5600 Troyan. Bulgaria.

NOTA BREVE

SUMMARY

Among birdsfoot trefoil, white and red clover
and alfalfa, alfalfa cv. Pleven 1 had the highest
dry matter yields (mainly from the leaves and the
stems) and the red clover sward had the least
weed infestation level.

RESUMEN

En praderas de Lotus corniculatus, Trifolium
repens, T. pratense y Medicago sativa, la alfalfa
cv. Pleven 1 mostró los más altos rendimientos
(principalmente por las hojas y tallos) y T.
pratense tuvo el menor grado de infestación por
malas hierbas.

INTRODUCTION

The sown meadows and pastures
are very important for hay and grazing
(Fairey and Hampton, 1997; Frame
and Charlton, 1998). Sometimes are
sown pure swards of legume species
(Frame and Boyd, 1986; Jones and
Davies, 1988; Mowat and Shakeel,
1988).This study deals with the
morphological components of dry
matter yields and weed infestation level
of birdsfoot trefoil, white and red clover
and alfalfa.

MATERIAL AND METHODS

The experiment was carried out on
Troyan foothill region of Central
Northern Bulgaria at 350 m above sea
level. The soil was light-gray forest,
pseudopodzol with acid reaction and
low natural  fertility.The experimental
area was sown broadcast by hand in
the spring (April) of 1997. The area of
one experimental plot was 5m2 in four
repetitions for each legume species.

The sown legumes as variants were
the following: 1. Birdsfoot trefoil (Lotus
corniculatus) cv.Turgovishte 1 (from
Bulgaria) as a standard; 2. White clover
(Trifolium repens) cv. Turgovishte
40 (from Bulgaria); 3. Red clover
(Trifolium pratense) with total origin
(from Bulgaria); 4. Alfalfa (Medicago
sativa) cv. Pleven 1 (from Bulgaria).
The seed doses were as follows:
birdsfoot trefoil, 12 kg/ha; white clover,
12 kg/ha; red clover, 25 kg/ha and
alfalfa, 25 kg/ha.

The harvesting area was fertilized
with P and K fertilizers as double
superphosphate and potassium sulphate,
respectively, only once with 240 kg/ha
for each one fertilizer, before the
ploughing in autumn of 1996. During
the experimental period it was fertilized
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with 80 kg N/ha per year (as ammonium
nitrate) at 40 kg N/ha before 1st and
2nd harvesting. The plots were cut by
hand at the beginning of flowering.
The cutting frequency was: in the first
year once, in the 2nd year three times
and in the last year two times.

The following indices were studied:
Dry matter yield (t/ha) was estimated
through by hand-cutting, weighing of
fresh herbage mass from every plot,
separation of subsamples for drying in
a forced-draught oven at 105°C,
weighing of subsamples and calculating
per 1 ha; Weed infestation (in percent):
the share of sown legumes and weeds
(total) was determinated; Morpho-
logical components of dry matter yield
the percent share of the vegetative
stems, leaves and flower stalks as
components of the dry matter yields
for every haymaking was estimated.
The obtained data of dry matter yields
was subjected to analisis of variance.

RESULTS AND DISCUSSION

Compared to year of the sowing,
the greatest values of this productive

indice were obtained in the 2nd year
(1998), the augmentation was of 473.7
percent (var.2) and of 273.9 percent
(var.4). In 1997 the dry matter yields
increased from 1.37 t/ha (var.2) to
2.61 t/ha (var.4), which was with 11.0
percent less and 69.5 percent more
than the standard (var.1), respectively
(table I).

In the 2nd year (1998) white and
red clover monocultures (var.3 and 4)
had the greatest dry matter yields 9.25
t/ha and 9.76 t/ha (1.8 percent and 7.4
percent), respectively more in compa-
rison with birdsfoot trefoil.

In the last year (1999) the same
variants had a maximum dry matter
productivity respectively with 86.5
percent and 158.1 percent higher than
the standard. During the experimental
period the highest dry matter yields
was obtained only from alfalfa (4.76 t/
ha) 15.3 percent higher than the
birdsfoot trefoil (Standard).

In the first year the leaves (from
62.3 percent by alfalfa to 100.0 percent
by white clover) had the greatest
participation in dry matter yields,
followed from the vegetative stems
from 29.3 percent by birdsfoot trefoil

Table I. Dry matter yields (t/ha) of legume species, 1997 to 1999. (Rendimientos de materia seca

(t/ha) de las leguminosas desde 1997 a 1999).

Variant 1997 1998 1999 Mean
t/ha p.100 t/ha p.100 t/ha p.100 t/ha p.100

1(St.) 1.54 100.0 9.09 100.0 0.74 100.0 4.13 100.0
2 1.37 89.0 7.86 86.5 1.24 167.6 3.49 84.5
3 1.30 84.4 9.25 101.8 1.38 186.5 3.54 85.7
4 2.61 169.5 9.76 107.4 1.91 258.1 4.76 115.3

LSD for dry matter yields at 5 p.100: 11.65 p.100; at 1p.100: 16.75  p.100; at 0.1 p.100: 24.64 p.100.
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to 37.7 percent by alfalfa. The flower
stalks participation in the yields were
not established (table II) .

In the 2nd year (1998) the tendences
were the following: in 1st cut the leaves
had the greatest part of yields average
of the examination legume species  48.8
percent, and on 2nd place were the
stems average of 44.3 percent. The
part of stalks was hardly average of
9.2 percent. By 2nd and 3rd cuts the
stems and leaves had a tendency to
increase of participation in the dry
matter yields average to 40.0, 37.1
percent and to 42.5, 46.6 percent,
respectively. The part of stalks had a
tendency to decrease average from
21.9 to 10.9 percent.

In the last year (1999) in 1st cut the
analysed morphological organs (stems,

leaves and stalks) were with the
greatest part of dry matter yields in
comparison with 2nd haymaking-
respectively average of 46.4, 59.5  and
11.5 percent compared to  40.7, 55.1
and 5.7 percent.

Mean for the experimental period
there were the same tendences: in 1st

and 3rd cuts, when was the active
growing season, the participation of
leaves and stems were higher than in
2nd cut (coincided with the hot summer
months). The part of stalks were higher
in 2nd haymaking than in the 1st and 3rd

cut of 14.6 percent against to 9.5 and
10.9 percent, respectively.

In the sowing year the legume
species varied from 59.1 (var.2) to
87.5 percent (var.4) (figure 1).

In the 2nd year the legumes reached

Table II. Morphological components (in p.100) of the dry matter yields of some legumes, 1997
to 1999 and mean for the period. (Componentes morfológicos del rendimiento (en p.100) de materia

seca de algunas leguminosas y medias para 1997-1999).

1997 1998 1999

1st haymaking 1st haymaking 2nd haymaking 3rd haymaking 1st haymaking 2nd haymaking

Var. Ste Lea Stal Ste Lea Stal Ste Lea Stal Ste Lea Stal Ste Lea Stal Ste Lea Stal

1 29.3 70.7 0.0 57.7 41.4 0.9 46.2 46.2 7.6 41.4 52.9 5.7 40.5 54.1 5.4 42.5 57.5 0.0

2 0.0 100 0.0 8.8 70.5 20.7 7.7 25.0 67.3 0.0 0.0 0.0 0.0 82.4 17.6 7.7 89.7 2.6

3 31.3 68.7 0.0 55.0 38.9 6.1 52.9 37.0 10.1 40.8 38.6 20.6 44.4 55.6 0.0 58.8 28.1 13.1

4 37.7 62.3 0.0 55.8 44.2 0.0 53.3 40.0 6.7 45.2 48.3 6.5 54.2 45.8 0.0 53.8 44.9 1.3

M e a n   f o r   t h e    p e r i o d

1st haymaking 2nd haymaking 3rd haymaking

Var. Stems Leaves Stalks Stems Leaves Stalks Stems Leaves Stalks

1(St.) 42.5 55.4 3.2 44.4 51.9 7.6 41.4 52.9 5.7

2 8.8 84.3 19.2 7.7 57.4 35.0 0.0 0.0 0.0

3 49.7 47.3 6.1 55.9 32.6 11.6 40.8 38.6 20.6

4 49.2 50.8 0.0 53.6 42.5 4.0 45.2 48.3 6.5

Average 37.6 59.5 9.5 40.4 46.1 14.6 42.5 46.6 10.9
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Figure1. Botanical composition of legumes sward, 1997 to 1999. (Composición botánica de la

pradera de leguminosas (1997-1999)).
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from 51.6 (var.1) to 69.2 percent
(var.4) in 1st cut, from 59.2 (var.2) to
91.8 percent (var.4) in 2nd cut and
from 77.4 (var.3) to 90.2 percent
(var.2) in 3rd cut.

In the last year of investigation
(1999) the differences were the
following: from 13.6 (var.1) to 49.0

percent (var.4) in 1st cut and from 9.5
(var.1) to 31.0 percent (var.3) in 2nd
cut. During the experimental period
(1997-1999) there was a tendency to
increase of the alfalfa participation
and to decrease of the weeds in the sa-
me variant, which  was in relation with
the higher aggressiveness of alfalfa.
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