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ABSTRACT 

Common bean (Phaseolus vulgaris L.) is frequently consumed as dry beans and immature green 

pods, called snap beans. Dry bean is an important food staple worldwide and provides a significant 

source of protein, calories, vitamins, minerals, and fiber. This research was carried out in order to 

assess the effect of organic liquid fertilizer called ‘’CBX’’ applied on soil and foliage (N, Ca, Fe, Mn, 

Zn, Cu, Mo, Co, FA and HA) on yield of common beans production in Rwanda when complementing 

other current soil applied fertilizers.  

The experimental design used was Randomized Complete Bloc Design, with seven treatments 

replicated twice, T0=no fertilizers, T1= poultry manure + DAP (100kg/ha), T2= CBX alone, T3= 

Poultry manure (PM) + CBX (10L/ha once) soilapplied, T4=Poultry manure (PM) + DAP (90kg/ha) + CBX 

(10L/ha once) soil applied, T5=poultry manure (PM) + (90kg/ha) + CBX (1.25L/ha once) foliar applied, 

T6=Poultry manure (PM) + CBX (1.25L/ha once) foliar applied. 

Organic liquid CBX fertilizer contained macronutrients, micronutrients, humic and fulvic acid. The 

data collected and analyzed during this research were, number of pods per plant, number of seeds 

per pod, weight of 100 grains, grain yield per hectare. Statistical data analysis was done by using 

SPSS16.0 software and Processed by EXCEL for data presentation. The findings showed that 

application of CBX (soil and foliage) on common bean plant revealed that the use of CBX both on 

soil and foliar application increase significantly the number of pods per plant, increase number 

seeds per pod, increase weight of 100 grains, and increase the total yield per hectare compared to 

controls. 
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INTRODUCTION 

Common bean (Phaseolus vulgaris L.) is frequently consumed as dry beans and immature green 

pods, called snap beans. Dry bean is an important food staple worldwide and provides a significant 

source of protein, calories, vitamins, minerals, and fiber (Akin, 1988). Seeds of beans are the most 

important protein and mineral food sources in the world, especially developing countries 

(FAOSTAT, 2006). 

 A number of recent studies have attributed low bean yields in sub-Saharan Africa (SSA) to poor 

yielding varieties, limited application of fertilizers and limited utilization of rhizobia inoculants in 

soils with no history of soybean production (Woomer et al., 2012). The inorganic fertilizers use in 

Rwanda is made of one to three minerals (primary macronutrients) that are NPK, DAP.UREA 

(MINAGRI, 2001). 

 Crop plants require 17 nutrients to complete their life cycle. Essential plant nutrients are divided 

into macro and micronutrient groups. Macronutrients are carbon (C), hydrogen (H), oxygen (O), 

nitrogen (N), phosphorus (P), potassium (K), calcium (Ca),magnesium (Mg) and sulfur (S). 

Micronutrients include zinc (Zn), copper (Cu), iron (Fe), manganese (Mn), boron (B), molybdenum 

(Mo), chlorine (Cl), and nickel (Ni) (Fageria, 1992; Brady and Weil, 2002). 

Macronutrients are required in higher amounts compared to micronutrients. However, from the 

plant essentiality point of view, all the nutrients are equally important for plant growth. First three 

macronutrients (C, H, and O) are supplied to plants by air and water. Hence, their supply to plants is 

not a problem. Hence, the remaining 14 nutrients should be present in the plant growth medium in 

adequate amount and proportion for plant growth (Fageria, 2005; 2007; Fageria and Baligar, 2005). 

Foliar application of macro and micro nutrients to plants is not a new practice. It has been used on 

commercial fruit and vegetable crops for more than fifty years. Foliar-applied nutrients taken up by 

plants and increased concentrations can indeed be a benefit to plants 
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Advances in agriculture include reducing the cost of crop production, maintaining Chemical and 

organic fertilizers are an essential process in plant management. Adequate fertilizers led to 

increase the crop yields, improves the nutrient element concentration in plant tissue and soil 

macro and micro nutrient status.  

Chemical fertilizers are expensive and harmful effects on the environment (Adediran et al., 2004), 

therefore recommended the addition of organic matter (animals manure, humic acid) as an 

alternative to chemical fertilizers (Oad et al., 2004).  

The addition of organic fertilizers efficiently ensures high production and continuous crops by 

improving soil properties and increase roots development and soil microorganisms activity (Abou 

EL-Magd et al., 2006; Ayoola and Maknide, 2009). Some researchers reported that spraying with 

humic acid improve plant growth and yield (Akinci et al., 2009). Adding humic acid caused a 

significant increase in dry matter production by broad bean (El-Ghozoli, 2003) and bean (El-

Bassiony et al., 2010).   the relatively small size of fulvic acid (FA) molecules they can readily enter 

plant roots, stems, and leaves. As they enter these plant parts they carry trace minerals from plant 

surfaces into plant tissues. Fulvic acids (FAs) are key ingredients of high quality foliar fertilizers. 

Foliar spray applications containing fulvic acid (FA) mineral chelates, at specific plant growth stages, 

can be used as a primary production technique for maximizing the plants productive capacity. Once 

applied to plant foliage fulvic acids (FAs) transport trace minerals directly to metabolic sites in plant 

cells. Fulvic acids (FAs) are the most effective carbon containing chelating compounds known. They 

are plant compatible, thus non toxic, when applied at relatively low concentrations (Dixon, J. B. and 

S. B. Weed, 1989).  

The fact that  fertilization solve the problem of low yield of common bean, by supplementing many 

elements to a crop that may be limiting production at a time when nutrient uptake from the soil is 

inefficient or nonexistent, thus, research was conducted to assess the impact of application of 

organic  liquid  fertilizer CBX containing(N P K Ca  Fe Mn Co  Zn Cu Mo HA PGR) on growth and yield  
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of common bean in Rwanda, as contributing to the productivity, profitability, and sustainability of 

the soybean production system 

 

COMPOSITION OF CBX 

CBX is an environmentally friendly biostimulant that is based on nature’s own processes. Envirom 
CBX balances the different biological systems in the soil and increases microbiological activity and 
growth. Increased microbiological activity creates a soil environment that promotes healthy plant 
growth and development. The composition of Envirom CBX can recreate healthy soil in most 
environments regardless of location, climate or soil type. Healthy soil needs less water, repels 
pathogens and prevents diseases, requires less tillage and is a more efficient stimulant for plant 
growth. (ViTech Industry) 
The major components of CBX are: 

• Macronutrients 
• Micronutrients 
• Humic and Fulvic acid 

 
COMPOSITIONS N P K Ca Fe Zn Mn Ba Co Cu Mo C HA FA 

% 9.4 0.09 0.04 0.2 0.06 0.06 0.02% 0.18ppm 350ppm 0.41ppm 86ppm 2.9 0.92 29.87 
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METHOD AND MATERIALS 
 
Field experiment was conducted on common beans variety of RWR 2245  in season B 2017, at 
Gasabo district, Masaka sector, and Gako cell. The physical characteristics of this soil are highly 
suited for beans production in the above district. The experimental design used was randomized 
Complete Bloc Design, with seven treatments replicated twice. The soil application fertilizers used 
were poultry manure, DAP, and liquid CBX.  The top-dress fertilizer was liquid CBX.  

 

Treatment plot were: T0= no fertilizers, T1=poultry manure(PM)+DAP (100kg/ha) (100kg), T2=CBX 
alone,T3=Poultry manure(PM)+CBX(10L/ha once)soil applied,T4=Poultry manure (PM) +DAP (60kg/ha) 
+ CBX (10L/ha once)soil applied, T5=poultry manure (PM) + DAP (60kg/ha )+ CBX (1.25L/ha once)foliar 
applied, T6=Poultry manure (PM) + CBX( 1.25L/ha once) foliar applied. CBXsoil applied  was made twice on 
recommended treatments, i.e 10L/ha*2=20L/ha, while CBXfoliar applied was made four times, 
respectively twice at vegetative stage and at reproductive stage ( flouring and pods formation) i.e 
1.25Lha*4=5L/ha. The dilution for CBXfoliar applied was 5ml in 1L of water while CBXsoil applied was 1liter 
in 20l of water. The application of liquid CBXfoliar was always used in late evening and shaken well 
before use. 

The materials used were: hoes, scale, jerican for fetching water, knapsack for spraying fungicide 
and foliar fertilizer,   measuring tape, Dithane M45 and bags (packages) for transportation and 
balance for measuring beans weight. Statistical data analysis was done by using SPSS16.0 software 
and Processed by EXCEL for presentation 
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III. RESULTS AND DISCUSSION 

 
 The effect of organic liquid CBX on number of pods per plant  
 

 
Figure1 show the effect CBX on number of pods per plant  

 
Result presented in the fig1 above revealed that application of organic liquid fertilizer CBX both on 

soil and foliar has significantly increase the number of pods per plant as observed in T2, T3, T4, T5 

and T6 respectively 21,22,22,22,19 compared to both relative control and unfertilized plots with 

respective result 13 and 12. In many studies, humic and fulvic acids preparations were reported to 

increase the uptake of mineral elements (Maggioni et al. 1987; De Kreij & Basar 1995; Mackowiak et al. 

2001), to promote the root length (Vaughan & Malcolm 1979; Canellas et al. 2002), and to increase the fresh 

and dry weights of crop plants (Kauser et al. 1985; Chen et al. 2004a, b). Foliar spray containing Ca and B 

improved pod development and pod retention of soybean in field condition (Weaver et al., 1985). 

Furthermore, increasing soybean yield from foliar B + Mg treatment was resulted from an increased number 

of pods on the main stem and branches (Reinbott and Blevins, 1995). Mungbean plants given a foliar spray  

with a nutrient solution contained 0.5% Fe, Zn and Mn recovered from the chlorosis and produced greater 

number of pods (Oonkasem and Thavarasook, 1988).  
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The effect of CBX on number of seeds per pod 
 

 
Effect of CBX on number of seeds per pod 
 

The data presented in fig2 above shows the effect of a liquid organic fertilizer CBX on number of 

seeds per pods as revealed on T4, T3with 7 average seeds per pods treated with CBX soil applied give 

the higher number of seed per pod compared to T0, there is correlation of number of pods 

between plots (T5, T6) treated with CBX foliar applied and T1treated with inorganic fertilizer. (Dr. James 

R. Woodruff,2007) reported that Boron is necessary for  Stimulation of root growth increased root nodule 

development for nitrogen (N) fixation increased branching and flowering  increased bloom retention 

increased pod number. Foliar fertilization of soybean at early vegetative stages increased soybean grain 

yield in approximately 15% (Haq and Mallarino, 2000; Mallarino et al., 2001). Peele (1997) reported that the 

foliar dressing of macronutrients increased soybean grain yield by 30 to 400 kg ha-1. 
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c) Effect of CBX on weight (g) of 100 seeds per plots  
 

 
Figure 3 show the effect of CBX on weight of 100 seeds 
 
The effect of organic liquid CBX on 100 seeds weight increase with application of CBX soil 

applied as illustrated in (T3, T4) whereby, 50% was increased compared to unfertilized plots and 

increase of 25% compared to recommended fertilization in Rwanda (T1). The use of liquid 

fertilizer CBX increase both weight of 100seeds when applied to soil and foliage compared to 

unfertilized plots. Foliar application of micronutrients (iron, zinc, manganese) significantly 

increased 1000-kernel weight, biological yield; grain yield, oil percentage, harvest index and oil 

yield (Abdollah Bahrani, 2015). 
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 The effect of CBX on total yield T /Ha 

 
 

Figure 4 show the effect of CBX on total yield of beans per ha 

The above figure shows that the use of liquid fertilizer CBX on soil increase the common beans yield 

when complementing other fertilizers by 68% and 76% respectively T3&T4 compared to 

unfertilized plots, and it increases the yield by 40%and 46% respectively T3&T4 compared to 

recommended fertilization in Rwanda (T1). In many studies, humic and fulvic acids preparations 

were reported to increase the uptake of mineral elements (Maggio et al. 1987; De Kreij & Basar 

1995; Mackowiak et al. 2001), to promote the root length (Vaughan & Malcolm 1979; Canellas et 

al. 2002), and to increase the fresh and dry weights of crop plants (Kauser et al. 1985; Chen et al. 

2004a, b). It was observed that phosphate uptake and yield were increased by 25%. (Wang, 1995). 

Several researchers, David (1999), Padem (1999), Neri (2002) and El-Desuki (2004) concluded that 

humic acid as foliar sprays enhanced growth nutrient uptake and yield and improved the quality of 

the production of some crops, this may be decrease the N, P, K applied as soil application which  
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decrease pollution and costs. Humic acids (HAs) are the main fractions of humic substances (HS) 

and the most active components of soil and compost organic matter. HAs have been shown to 

stimulate plant growth and consequently yield by acting on mechanisms involved in: cell 

respiration, photosynthesis, protein synthesis, water and nutrient uptake, enzyme activities 

(Vaughan and Malcolm, 1985; Albuzio, 1986; Chen and Aviad, 1990; Concheri, 1994; Nardi, 1996; 

Chen, 2004). This action of HAs has been demonstrated to be dose dependent and particularly 

effective in a low concentration range (Chen and Aviad, 1990).  
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CONCLUSION AND RECOMANDATION 

Common bean (Phaseolus vulgaris L.) is frequently consumed as dry beans and immature green 

pods, called snap beans. Dry bean is an important food staple worldwide and provides a significant 

source of protein, calories, vitamins, minerals, and fiber (Akin, 1988). Seeds of beans are the most 

important protein and mineral food sources in the world, especially developing countries.It can be 

concluded that, soil and foliage application of CBX increase yield by 43% compared to 

recommended fertilization in Rwanda (T1).  

To ensure food security based on the findings from this study of common beans production, the 

use of organic liquid fertilizer CBX can be recommended to farmers as a complement 

recommended fertilization of common bean in Rwanda with the aim of achieving yield 

maximization per unit area.  Soil and Foliar fertilization of CBX not only increases the quantity and 

quality of common bean yield but also minimize environmental pollution.  
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