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ABSTRACT: For the purpose of determining the effects of Berseem clover(Trifolium alexandrinum L.) as 
a cover crop on seed bank and weed density, two experiments were performed at Bay Cola Center for 
Research in Neka, Iran, in randomized complete block design with two treatments and four replications 
during the years 2011 and 2012. Treatments consisted of cultivations both with and without a cover crop. 
Results showed viable seed density for all weed species was uniform in the soil in the first year. 
Continuing the culture of berseem clover as the cover crop had a significant effect on the weed seed 
bank. The amount of Johnson grass (Sorghum halepense L.) seeds in the soil decreased (as much 
70%) more than any other species (average decrease = 37%). Weed density was reduced following 
application of the cover crop in both years. The dry weight of Black bindweed (Polygonum convolvulus 
L.) and Johnson grass decreased significantly after the application of the cover crop for both years. In 
this experiment, the use of berseem clover as a cover crop for land covering until the middle of April 
diminished the need for an herbicide application. 
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INTRODUCTION 
 

 Cover crops have valuable effects such as conserving soil humidity and fertility, making dynamic the active 
nutrients, and adjusting the pest, weed, and pathogen communities. Therefore the use of cover crops is considered 
an important tactic in agro-ecologic systems (Melander et al., 2005).  
     Cover crops on the soil surface impact the availability of light, temperature, and humidity and reduce weed 
growth (Brennan and Smith, 2005; Grimmer and Masiunas, 2004; Peachey et al., 2004). During the growing 
season, one physical factor of cover crops is that their residue can prevent the emergence of weed seedlings. 

Poaceae cover crops, having a larger N

C

 proportion than the Fabaceae family, have more longevity (SARE, 2007). 
      In the course of the growing season, cover crops may cause a reduction in weed emergence with the release 
of allelopathic compounds (Brennan and Smith, 2005; Treadwell et al., 2007). Principally there is a negative 
correlation between cover crop biomass and weeds (Akemo et al., 2000; Ross et al., 2001; Sheaffer et al., 2002). 
Plant residue provides the proper habitat on or near the soil surface for weed seed predators (Gallandt et al., 
2005). Of course in some experiments plant residue has had no effect on perennials or their seeds (Akobundu et 
al., 2000). Perennial weeds are often better competitors relative to annual weeds, and their control is also more 
difficult. This fact is related to the storage of more carbohydrates and the rapid establishment in perennials 
(Upadhyaya and Blackshaw, 2007). In Scandinavia, integration cultivation and suitable cover crop could control 
weed perennials such as Quackgrass (Elytrigia repenes L.) and Canada thistle (Cirsium arvensis L.) in crop 
rotations in which cereals were dominant (Hakansson, 2003). 
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      Some legume species as cover crops are planted alone or as a mixture with cereals in order to reduce soil 
erosion and increase organic matter or weed suppression. Furthermore such plants have the ability to fix nitrogen. 
Successful weed control by legume species is attributed to their high volume production of dry matter (SARE, 
2007). Species like white lupine (Lupinus albus L.), The Austrian winter pea (Pisum sativum. ssp. arvense (L.) 
poir), hairy vetch (Vicia villosa Roth), and berseem clover (Trifolium alexandrinum L.) are recognized as a cover 
crop in some crops (Mohammadi et al., 2012; Akemo et al., 2000; Daniel et al., 1999; Mohler and Teasdale, 1993). 
      Produced biomass by Fabaceae plants, live mulch, can be utilized in the feeding of farm animals and also 
incorporated into the soil in the form of green manure. Berseem clover is a high yield forage crop that is nutritious. 
It is a cool season crop that seems to originate from the Middle East (Knight, 1985). This plant has the capability of 
being applied as an annual cover crop in agronomical systems (Ross et al., 2001). Returning berseem clover to the 
soil causes an increase in soil nitrogen; a reduction in the usage of nitrogen fertilizer, and the improvement of soil 
quality (Ross et al., 2004). 
      In order to investigate the importance of berseem clover as a fortifier of soil fertility and its potential in weed 
suppression, and due to the lack of valid information regarding the application of said legume as a cover crop for 
cereal in the Neka region, this experiment was carried out at the Center for Research in Neka over a period of two 
years with the goal of testing the use of berseem clover to reduce the weed seed bank in winter wheat.  
 

MATERIALS AND METHODS 
 

 This experiment was accomplished in two crop seasons, the years 2011 and 2012, in the Baycola Center 
Research Station located in Neka County with latitude of 36° 26' N, a longitude of 53° 30' E, and an elevation of 4 
meters above sea level. Average rainfall, temperature, and relative humidity at this station are 640 mm, 17°C, and 
70%, respectively. The experiment was performed in randomized complete block design with two treatments and 
four replications. Treatments consisted of the use of a cover crop and the lack of usage of berseem clover. This 
study was carried out in a segment four hectares in area which included small grains continuous culture. 
Coordinates of each replication and plot were marked and all samplings were taken from those same spots in both 
years.  
      Since cultivation practices influence soil depth to a maximum of 25 cm, the weed seed bank was expected to 
be converted in this zone. Therefore for sampling in the seed bank, an average depth of 10 cm was chosen (Buhler 
et al., 2001). For this purpose, in the segment measuring four hectares in area, four replications (block) with 
dimensions of 10×20 m were considered; then each replication was divided into three subplots. Sampling from the 
seed bank was carried out in the years 2010 and 2011 in two steps: before crop planting, and after crop harvest. In 
each subplot, samples were selected from five points following the letter W and were taken from a soil depth of 10 
cm. Next, soil samples were placed in plastic bags and transferred to the laboratory. For evaluation of the seed 
bank and seed exploitation from the soil, we used the textile bags method (Beheshtian, 2007). In the next step, 
weed seeds were counted and identified using a Binocular Stereo Microscope (Olympus Optical Co, LTD) (Buhler 
et al., 2001). In order to determine the number of living seeds the pressure test was used in this research (Robert 
and Ricketts, 1979; Ball and Miller, 1989). 
      Near the end of May of each year, before cereal harvesting, the density of weed seedlings were counted in two, 
0.25 by 0.25 meter quadrates located in the subplots. Weed density before analysis was changed by root 
transformation. Seedling density was stated according to the number of emerged seedlings per square meter, and 
seed density was expressed on the basis of the number of live seeds per each kilogram of soil. For representation 
in tables and figures, all data was transformed back. Data analysis was performed using the SAS software (version 
8, SAS Institute). To compare means of treatment, we used the LSD test with an error probability level of P= 0.05. 
 

RESULTS AND DISCUSSION 
 

 Results of the current study show that the viable seed density in the soil was similar for all weed species in the 
first year (Figure 1). At the end of the second year, which corresponded with two years’ continuous culture of 
berseem clover as the cover crop, seed soil density was significantly different in two treatments. The decline in 
Johnson grass seed percentage (70%) relative to the other summer weeds (with an average of 37%) was 
considerable. It must be added that this decrease was not related to a herbicide application, because none was 
utilized.  
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     Weed density follow the culturing of berseem clover in both years decreased. Only weed density for Johnson 
grass in the second year was significant (Table 1). Serious weeds in this experiment were Field bindweed, Black 
bindweed, Phalaris sp, and Johnson grass. 
     The lesser effect of berseem clover on summer weeds was more related to their dry matter than their density 
(Table 1, Figure 2). The dry weight of black bindweed in the treatment including berseem clover dropped 67% in 
the second year (Figure 2). The dry weight of Johnson grass in the treatment comprised of the cover crop 
diminished 60% and 81% in comparison with the treatment with no cover crop in the years 2011 and 2012, 
respectively.  
     The extended cultivation of berseem clover as a cover crop in wheat cropping caused a significant loss in 
Johnson grass seed density compared with seed density of other weeds. The lapse in the weed seed bank can be 
connected in two direct and indirect parameters. In direct conditions, it can be connected to the competition 
between berseem clover and weeds, and in the indirect situation it must be considered the effect of cover crop on 
seed hunting and decay (Davis and Liebman, 2003; Hartl, 1989).  
     The most significant weeds existing in wheat cropping were johnson grass and phalaris sp. winter weeds 
emerge in fall, grow in winter, and complete their life cycle in the middle of the following summer (Stubbendieckm 
et al., 1995). In order for cover crops to be able to control the weeds, they must have proper growth and produce 
high biomass (Hartwing and Amman, 2002). Investigations demonstrate there is a meaningful relationship between 
cover crop biomass and weed density reduction (Gregg et al., 1993). Successful weed control by berseem clover in 
this research is attributed to its high production biomass and good shadow strength (Ross et al., 2001; SARE, 
2007). Reduction in weed density can pertain to the influence of the cover crop on the weed seedlings in the fall. 
Such effects are assigned to factors such as a decrease in light penetration, physical prohibitions, and soil 
temperature variance. In this study soil temperatures at five different stages in treatments including a cover crop 
were lower than the treatment which had no cover crop (Table 2). This condition can prevent weed emergence or 
decrease germination rate.  
     Berseem clover as a cover crop had a significant effect on johnson grass dry matter (Figure 2). This result is 
similar to the findings of (Fisk et al., 2001) which showed the dry weight of wheat summer weeds was reduced 
significantly by Red clover (Trifolium pratense L.) .The reduction in Johnson grass dry matter may have arisen from 
competition for resources during the establishment of berseem clover or other allelopathic compounds released 
from it (Fisk et al., 2001). 
    Berseem clover had a low effect on the density and dry matter of field bindweed, because the time of emergence 
and growth of the latter is spring, while the growth period of the former is fall.  Moreover, field bindweed is 
propagated through vegetative organs. (Ross et al., 2001) also revealed that, from among the Trifolium species, 
berseem clover exhibited the most ability to suppress Wild mustard (Sinapis arvensis L.). This feature was caused 
by its bunch growth habit, long stem, high dry matter, and its late blooming. 

 

 
 

Fig 1 – Mean weed soil seed bank density with and without cover crop in 2011 and 2012 years. 

Dissimilar letters in each group show significant difference (p=0.05). 

 

 
 

Fig 2- Mean weed dry weight both with and without cover crop in the years 2011 and 2012.Dissimilar 

letters in each group show significant difference (p=0.05). 
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Table 1.  Weed density in treatments both with and without cover crop in two successive years (no herbicide was applied) 
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Treatment 

2.6a 3a 0 3a 6.9a 5.2a 3a 0.6a 8.4a 13.2a without cover crop 

2.1a 1.2a 0 4.2a 1.2b 3.2a 3.3a 0 6.4a 4.4a cover crop 

Dissimilar letters in each group show significant difference (p=0.05) 

 
 

Table 2. Soil temperature at depth of 5 cm over five sampling dates in treatments both with and without cover 
crop in two crop seasons 

2011 2010 Year 
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May April March February January Month 

16.1 14.9 7.8 7.7 
 

10.4 
without 
berseam clover 

12.2 11.6 6 6.7 10 berseam clover 

2012 2011 Year 

May April March February January Month 

17.4 15.5 11 10.6 12.3 
without 
berseam clover 

16.2 14.6 9 9.7 11.5 berseam clover 
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