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Abstract 

Weeds constitute one of the limiting factors in crop production that has significant effects, both economically and ecologically. 

The continuous use of herbicides increased the resistance of weeds to herbicides and causes chemical and biological soil 

degradation. The use of cover crops can be an alternative environmentally friendly weed management. The objective of this 

research was to study the effectiveness of Arachis pintoi as biomulch in suppressing the growth and development of weeds. This 

experiment used nested-randomized block design with the first factor was the slope of the land with 2 levels (flat and sloping 

lands) and the second factor was the types of mulch with 5 levels (without mulch without weeding, without mulch with weeding, 

plastic mulch, straw mulch, and A. pintoi biomulch). The types of mulch factor nested on the slope of the land factor. The results 

showed that the use of A. pintoi biomulch suppressed the growth of weed more than 58% compared to the without mulch without 

weeding treatment. The study also showed that A. pintoi was effective in suppressing broadleaf and sedge weeds but not effective 

to suppress grass weeds. The use of A. pintoi biomulch by allowing the coverage of the entire soil surface suppressed the growth 

and yield of maize compared to the without mulch with weeding and straw mulch treatments. 
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INTRODUCTION 

The existence of weeds on agricultural land causes some losses, especially for crops and farmers, 

such as leading to competition with agricultural crops that can decrease the quality and quantity of 

production and increase the cost of weed control and pests and diseases control because some weeds 

also host several pests and plant diseases (Zhimdahl, 2007). In maize production, weeds exert significant 

effects, both economically and ecologically, with competition reducing grain yields up to 70% 

(Teasdale, 1995).  

The use of agrochemicals including herbicides for weed management became one of the most 

important practices of modern agriculture which has positively influenced agricultural production 

(Ruegg et al., 2007; Yavuz et al., 2017). On the other hand, intensified agricultural production with 

agrochemical uses increased pollution in the water and soil, and may have harmful effects on the 

environment (Rice et al., 2001). Continuous use of herbicides increased the resistance of weeds to 

herbicides  (Purba et al., 2011) and the herbicide residues in the soil also caused chemical and biological 

soil degradation (Devi et al., 2013). As a result, the use of herbicides no longer has a significant effect 

on weed control. 

In sustainable agriculture practices, like organic farming systems, the use of herbicides for weed 

control cannot be accepted (Atalay et al., 2016), with mechanical weed control becoming the most used 

alternative practice. However, this practice leaves the soil in bare condition and increases the risk of 

erosion, run-off, and leaching of fertilizers and pesticides into surface and groundwater (Hiltbrunner et 

al., 2007). Therefore, the use of cover crops can be an alternative environmentally friendly weed 

management. 

Soil cover crops can suppress weeds with several mechanisms, either by reducing the availability 

of resources (Ngouajio and Mennan, 2005) or by inhibiting weed growth through allelopathy (Reberg-

Horton et al., 2005). Access to light, nutrients, water, and soil influenced by cover crops may affect the 

presence of weeds (Ngouajio and Mennan, 2005) and composition of the weeds (Fitriana et al., 2013).  

Cover crops can also increase the levels of C and N, the two main components that regulate soil 

biological activities (Wagger, 1989), thereby increasing the presence of beneficial organisms that can 

suppress biological competitors such as weeds (Kremer and Li, 2003), parasitic nematodes and soil 

pathogens through allelochemicals (Bailey and Lazarovits, 2003). The residue of cover crops can also 

increase the diversity of microfauna, thus increasing the loss of weed seeds by predatory microfauna 

(Pullaro et al., 2006) and can affect the dynamics of weed population (den Hollande et al., 2007).  

The success of weed suppression by using cover crops has been reported for annual crops such as 

maize using Calopogonium caeruleum Hemsl. (Tampubolon, 2004), wheat using Trifolium repens L., 

Trifolium subterraneum L. and Lotus corniculatus L. (Hiltbrunner et al., 2007) and tomato plant using 
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Vicia villosa Roth., Trifolium terraneum L. and Avena sativa L. (Campaglia et al., 2010). In perennial 

plants, the use of cover crops can suppress weeds in citrus crops (Linares et al., 2008). The use of 

Mucuna bracteata is also significantly effective in suppressing weeds in oil palm (Harahap et al., 2011) 

and rubber plantations (Nusyirwan, 2012). 

Arachis pintoi is a species of the Leguminosae family which has suitable properties for use as a 

soil cover crops (Sumiahadi et al., 2016). Maswar (2004) stated that the use of A. pintoi in coffee 

plantations in Sumberjaya, West Lampung, is as effective as Desmodium ovalifolium in suppressing 

weeds, and more effective than herbicide. Perez-Nieto et al. (2005) reported that the use of A. pintoi can 

suppress the growth of weeds in coffee plantations. The objective of this research was to study the 

effectiveness of A. pintoi as biomulch (cover crop) in suppressing the growth and development of weeds 

and its effects on the growth and production of maize crops. 

Material and Methods 

The study was conducted at Experimental Field of Bogor Agricultural University, Indonesia from 

August 2013 until March 2014. The experiment used nested-block randomized design. The first factor 

was the slope of the land consisted of sloping and flat land, while the second factor was the type of 

mulch that was nested in slop of the land factor, consisted of 5 levels i.e. without mulch and without 

weeding, without mulch with weeding, plastic mulch, straw mulch and A. pintoi biomulch, so there are 

10 combinations of treatments with 3 replications. 

A. pintoi cuttings used are taken from the Experimental Field of Bogor Agricultural University. 

The cuttings with 4 segments are planted directly on the experimental field of A. pintoi biomulch 

treatments with the spacing of 15 cm x 15 cm. The maize planting was done when A. pintoi plants 

reached 70% of land cover. Straw and plastic mulches were installed a week before maize planting. 

Weed observation was done 3 times, before land preparation, at the age of maize crops 6 and 10 weeks 

after planting (WAP) using a 50 cm x 50 cm quadrant. 

Result and Discussion 

Weed growth 

The observation of the effectiveness of A. pintoi biomulch in suppressing weed growth was done 

on variables of dry weight and summed dominance ratio (SDR) of weeds. The result of variance analysis 

showed that the slope of the land had the significant effect on dry weight of weeds at 6 WAP, but did 

not affect at 10 WAP, whereas the type of mulch treatments had a significant effect on the dry weight 

of weed at 6 and 10 WAP. There was no interaction between the slope of the land and the type of mulch 

on the dry weight of weeds at both 6 and 10 WAP (Table 1). 
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Table 1. Average of the dry weight of weeds on the slope of the land and type of mulch treatments 

(Chozin et al., 2018) 

Treatments 
Dry weight of weeds (g/0.25 m2) 

6 WAP 10 WAP 

Slope of the land 
Flat land 16.03a 9.36 

Sloping land 10.38b 9.12 

Type of mulch 

Without mulch and without weeding 34.33a 57.15a 

Without mulch with weeding 2.81c 9.68c 

Plastic mulch 2.91c 10.78c 

Straw mulch 11.75b 32.00b 

A. pintoi biomulch 14.22b 27.09b 

The number folowed by the same letter in the same column shows no significance in the DMRT (Duncan Multiple Range Test) at the 5% 

significance level. 

 

Table 1 shows that A. pintoi biomulch was effective in suppressing weed growth. The weight of 

weeds of A. pintoi biomulch treatment at 6 and 10 WAP (27.09 g and 14.22 g respectively) was 

significantly lower than without mulch without weeding treatment at 6 and 10 WAP (34.33 g and 57.15 

g respectively). These results indicate that A. pintoi can suppress weed growth of 58.58% at 6 WAP and 

52.60% at 10 WAP. Previous studies have reported that the use of A. pintoi was effective in suppressing 

the growth of weeds in coffee (Perez-Nieto et al., 2005; Santos et al., 2013), potato (Samad et al., 2009), 

and tomato cultivations (Chozin et al., 2014) 

Compared with weed species composition before treatment, there is an indication that the type of 

mulch treatments caused the shifting of weed species. The composition of weed species differed among 

the type of mulch treatments on both flat and sloping land. The result of vegetation analysis in Table 2 

shows that the flat land before treatments was dominated by broadleaf weed Borreria alata with SDR of 

24.40%. During the study, vegetation analysis was performed at 6 and 10 WAP that indicated the type 

of mulch treatments affected the composition of weed species and their dominance. In A. pintoi 

biomulch treatment, weed dominance shifted from Borreria alata (before treatment) to Digitaria 

adscendens which is a group of grass weeds with SDR of 35.29 and 28.74% at 6 and 10 WAP 

respectively.  
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Table 2. Weed species and their dominance on type of mulch treatments in flat land. 

Mulch treatments 
Time 

(WAP) 

Summed Dominance Ratio (%) 
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Before treatment 0 24.40 13.86 10.65 10.49 6.96 6.56 0.00 

Without mulch without 

weeding 

6 16.15 11.42 0.00 43.54 2.86 16.64 1.52 

10 14.41 6.77 5.27 45.79 3.59 6.78 0.00 

Without mulch with 

weeding 

6 36.77 0.00 0.00 22.92 3.22 37.09 0.00 

10 27.81 11.64 9.36 10.51 14.59 17.42 0.00 

Plastic mulch 
6 22.83 5.40 0.00 33.37 0.00 31.48 0.00 

10 28.21 18.57 0.00 33.32 0.00 6.80 0.00 

Straw mulch 
6 23.00 7.57 0.00 14.78 1.86 40.20 2.43 

10 20.07 6.24 1.74 13.50 3.73 23.84 9.69 

Arachis pintoi biomulch 
6 23.15 6.32 0.00 35.29 5.93 9.31 4.54 

10 19.19 9.69 6.03 28.74 6.50 2.97 3.13 

The shifting of weed species also occurred on sloping land. Table 3 shows that before treatment, 

the land was dominated by a grass weed species Pennisetum polystachion with SDR value of 26.30%. 

Then the results of vegetation analysis at 6 and 10 WAP showed that in the treatment of A. pintoi 

biomulch, the dominant weed was Borreria alata (25.70%) at 6 WAP then shifted again to Axonopus 

compressus (22.80%) at 10 WAP. 

Table 3. Weed species and their dominance on type of mulch treatments in sloping land. 

Mulch treatments 
Time 

(WAP) 

Summed Dominance Ratio (%) 
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Before treatment 0 26.30 13.58 10.92 10.68 7.00 4.58 1.68 

Without mulch without 

weeding 

6 4.39 15.38 27.59 6.64 17.80 6.41 8.30 

10 2.56 12.94 27.70 7.61 14.48 8.13 2.36 

Without mulch with 

weeding 

6 0.00 15.41 37.40 10.37 5.49 13.32 0.00 

10 0.00 5.45 25.92 16.07 17.31 18.34 0.00 

Plastic mulch 
6 0.00 7.88 27.28 0.00 6.50 30.38 8.32 

10 0.00 20.89 24.40 0.00 21.15 10.46 5.27 

Straw mulch 
6 0.00 16.49 13.48 0.00 42.32 2.96 4.27 

10 0.00 16.27 12.46 0.00 34.27 5.67 2.75 

Arachis pintoi biomulch 
6 5.82 2.00 25.70 10.65 16.42 14.04 5.06 

10 11.74 10.76 9.17 22.80 21.36 10.84 8.04 
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The result of vegetation analysis on both flat and sloping lands shows that A. pintoi biomulch was 

able to suppress broadleaf and sedge weeds but not effective to suppress grass weeds. This is consistent 

with the resulting study by Febrianto and Chozin (2014) indicated that A. pintoi biomulch effectively 

suppress broadleaf and sedge weeds, but less effectively suppress grass weeds. 

Growth and Production of Maize  

Analysis of variance showed that the slope of the land affected the variable of 100 grains weight 

but not significantly affected other growth and yield variables of maize. This result indicates that the 

production of maize in general is not affected by the slope of the land to the slope limit used in this 

study. The type of mulch treatments significantly affected plant height, plant dry weight, and production 

component variables of maize (Table 4). There was no interaction between the slope of the land and the 

type of mulch treatments in all observed variables.  

Table 4. Average of growth and production variables of maize in the slope of the land and the type of 

mulch treatments 

Treatments 

Plant 

height 

(cm) 

Number 

of leaves 

Time of 

flowering 

(DAP) 

Dry 

weight of 

plant      

(g/plant) 

Maize 

yield         

(g/plant) 

100 

grains 

weight        

(g) 

Slope of the land       

Flat land 170.63 15.01 58.58 61.33 93.57 32.08b 

Sloping land 168.69 14.84 58.38 61.68 90.56 33.15a 

Type of mulch       

Without mulch without weeding 164.01bc 14.98 58.67 58.88cd 87.23b 31.97bc 

Without mulch with weeding 177.82ab 15.22 57.50 69.54a 110.44a 34.66a 

Plastic mulch 166.05bc 14.64 59.17 61.38bc 86.64b 32.28bc 

Straw mulch 184.22a 15.35 57.33 66.81ab 102.81a 33.68ab 

Arachis pintoi biomulch 158.95c 14.74 59.33 53.59d 79.36b 31.04c 

The number folowed by the same letter in the same column shows no significance in the DMRT (Duncan Multiple Range Test) at the 5% 

significance level. 

The type of mulch had no significant effect on the number of leaves and flowering time of maize 

plants (Table 4). This shows that the environmental modification given in this study did not give enough 

effects on the number of leaves and the time of flowering of maize plants. According to Gardner et al. 

(2008), the number of leaves, the size of leaves and the position of leaves as well as the flowering time 

are mainly controlled by genotypes. 

The results show that in general, the highest growth and production variables of maize were 

obtained in conventional weeding treatments (without mulch with weeding) which were used as a 

control and were not significantly different from straw mulch treatment. Maize plants had a highest plant 

height with straw mulch treatment (184.22 cm) which was not significantly different from conventional 

weeing treatment (177.82 cm), while the lowest plant height was maize plants with A. pintoi biomulch 
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treatment (158.95 cm) which was not significantly different with plastic mulch (166.05 cm) and natural 

vegetation (without mulch without weeding) (164.01 cm) treatments. 

The yield of maize in the without mulch with weeding treatment was 110.44 g/plant and 

significantly higher than that in all treatments, except straw mulch (102.81 g/plant). A. pintoi biomulch, 

although effective in suppressing the growth of weed, was not able to increase the production of maize. 

The yield of maize plants with A. pintoi biomulch treatment was 79.36 g/plant, significantly lower than 

control (110.44 g/plant). These results indicate that the competition in resources use between A. pintoi 

as biomulch and maize plants as main crops occurred in the first cultivation year. 

Several previous studies showed that the use of cover crops including A. pintoi has an inconsistent 

effect on plant growth and production. Samad et al. (2009) reported that the use of A. pintoi increased 

the height of potato plants.  The study by Sumarni et al. (2009) using peanut (Arachis hypogea) and 

kidney beans (Vigna angularis) as cover crops on cucumber cultivation showed that peanut cover crop 

did not have a different effect from the treatment without cover crop (control), while cucumber plants 

with kidney bean cover crop had lower leaf area, plant dry weight and production compared to control. 

Taufik et al. (2011), reported that the use of A. pintoi was able to increase the growth of pepper plants 

compared to control. Santos et al. (2013) reported that the use of legume cover crops (A. pintoi, 

Macrotyloma axillare, Neonotonia wightii and Calopogonium mucunoides) did not have a significant 

effect on growth and yield of coffee plants compared to manual or chemical controls. The study of 

Febrianto and Chozin (2014) showed that the use of A. pintoi biomulch did not give significant effects 

on growth and production of tomato plants. Chozin et al. (2014) also reported that the use of A. pintoi 

as biomulch increased the growth and production of tomato plants that are not significantly different 

with plastic mulch treatment. 

The inconsistency of these results is thought to be caused by the differences in the growth 

management of cover crop used around the main crops. In this study, to see the competition effect of A. 

pintoi on the growth and production of maize plants, A. pintoi was allowed to grow to cover the entire 

land surface including around maize plants. Considering the great benefits of A. pintoi, especially in 

weed control, the growth management of A. pintoi is needed to reduce its negative impact on the main 

crops. 

Conclusions 

The use of A. pintoi biomulch suppressed the growth of weed more than 58% compared to the 

natural vegetation (without mulch without weeding) treatment. The study also showed that A. pintoi was 

effective in suppressing broadleaf and sedge weeds but not effective to suppress grass weeds. The use 

of A. pintoi biomulch by allowing the coverage of the entire soil surface suppressed the growth and yield 

of maize compared to the without mulch with weeding and straw mulch treatments. However, with its 
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potentials, especially in supressing the growth of weeds and also in nitrogen fixation, A. pintoi has the 

potentials to increase the growth and yield of maize with proper growth management. 
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