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Allelopathy is one of the biotic stresses that causes changes in the
plant metabolic pathways, and reductions in seed germination and its
growth. To investigate the allelopathic effects of B. inermis and D.
glomerata rangeland species on germination potential (percentage
and rate) and primary growth indices (seedling vigority, root length
and shoot length) of M. sativa and M. scutellata, a study was conducted
based on a completely randomized design (CRD) with four
replications and under laboratory condition. The treatments
consisted of an aqueous extract of seeds of B. inermis and D. glomerata
with 0 (control), 50, 100, 200, 300 and 400 (mg/1) concentration
levels applied to the seeds of Medicago. The results of the analysis of
variance showed a significant allelopathic effect of extract
concentration on measured traits of the seed. The comparisons of the
average indices also indicated that the increase in the extract
concentration caused a decrease in the percentage of germination,
germination rate, seedling vigour, root length and shoot length. Thus,
the highest rate and percentage of germination was observed in the
control treatment and the lowest in the concentration of 400 mg/l.
Considering the higher germination of M. scutellata at different
concentration levels, it can be concluded that the extracts used in this
experiment on M. sativa had a more inhibitory effect, which can cause
a decrease in rangeland fodder productivity. As a result, it is
recommended to cultivate Medicago spp. in rangelands together with
the plants that have the least inhibitory effect on it.
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EXTENDED ABSTRACT

Introduction

Germination is one of the essential phases of plant growth that can be affected harmfully
by chemical combinations released by other plant species. This biotic stress called
allelopathy can cause reductions in seed germination and seedling growth by causing
changes in the plant metabolic pathways. Allelopathy is specified as interference with plant
growth caused by chemical interactions between plants and other organisms through the
release of secondary metabolites entitled allelochemicals. These materials are released
through mechanisms from various plant tissues such as evaporation and leaching of aerial
parts, decomposition of plant residues in soil, and root exudates.

Methodology

To investigate the allelopathic effects of B. inermis and D. glomerata rangeland species
on germination potential (percentage and speed) and primary growth indices (seedling
vigority, radicle length, and hypocotyl length) of M. sativa and M. scutellata, a study was
conducted based on a completely randomized design (CRD) with four replications and
under laboratory conditions. The treatments consisted of an aqueous extract of seeds of B.
inermis and D. glomerata with 0 (control), 50, 100, 200, 300, and 400 (mg/1) concentration
levels applied to the seeds of Medicago sativa and Medicago scutellata. The samples were
placed in the germinator with a temperature of 14 * 2 to a maximum of 20 degrees Celsius,
a relative humidity of 80%, and a photoperiod of 16 hours of light and 8 hours of darkness.
Lighting inside the germinator was provided by fluorescent lamps.

Khan's (1998) method was used to calculate germination percentage (GP) and
germination speed (GS). In this way, the germination speed and germination percentage
were calculated from Equations (1) and (2), respectively:

GP=(Ni/N) x100 1)

where Ni is the number of germinated seeds on the last day of counting and N is the total
number of seeds.

S= (nl/ tl) * .. +(nn/ tn) (2)

where n is the number of germinated seeds at time t and t is the number of days since
the start of the experiment. Finally, by using the germination percentage and equation (3),
the seedling vigor index was calculated:

VI=(RL + SL) x GP (3

where RL and SL are the length of the radicle and the length of the hypocotyl in mm,
respectively.

Before analyzing the data, the normality of data was checked by the Kolmogorov-
Smirnov test and it was determined that the data followed the normal distribution. The
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mean comparison test was conducted by Duncan’s multiple range test and analysis of
variance in SPSS software. All graphs were drawn using Excel software.

Results and discussion

The results of the analysis of variance (ANOVA) showed a significant allelopathic effect
of extract concentration of D. glomerata and B. inermis on measured traits of the two
Medicago species. Comparison of the average values of indices also indicated that the
increase in the extract concentration caused a decrease in the percentage of germination,
germination speed, seedling vigor, radicle length, and hypocotyl length. With a decrease in
osmotic potential due to the increase in the extract concentration, followed by the decrease
in absorbable moisture for the seed, the length of both radicle and hypocotyl, and as a result
the seedling vigor index, also decreased. The highest speed and percentage of germination
were observed in the control treatment and the lowest in the concentration of 400 mg/1.
The mechanism that causes a decrease in seed germination under the influence of these
substances is probably related to the decrease in the activity of enzymes that play an
important role in seed germination and cell division. Regarding the interaction effect of the
extract concentration of both species, it can be stated that in both Medicago species, the
control treatment had the highest hypocotyl length with an average of 4.25 mm and the
lowest hypocotyl length in the concentration of 300 mg/1 with an average of 1.14 mm. The
concentration of 400 mg/1 stopped the growth of the hypocotyl. The highest percentage and
speed of germination, the length of hypocotyl and radicle, and seedling vigor were related
to Medicago sativa species and Bromus inermis extract. Considering the higher germination
of Medicago scutellata at different concentration levels, it can be concluded that the extracts
used in this experiment on Medicago sativa had a more inhibitory effect, which can cause a
decrease in rangeland fodder productivity.

Conclusion

Under experimental conditions, the extracts from seeds of Bromus inermis and Dactylis
glomerata significantly inhibited seed germination, radicle, and hypocotyl length of
Medicago sativa and Medicago 57cutellate. However, this effect differed depending on the
extract concentration of the studied species. The findings of this study indicated that it is
possible to inhibit allelopathic activity in rangelands and the current study should be
repeated in rangeland conditions to recommend an applied solution for this purpose. As a
result, it is recommended to cultivate Medicago spp. in rangelands in addition to plants with
the least inhibitory effect.
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