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Abstract 

An efficacy trial was conducted to evaluate the effect of SumaGrow on plant growth 

and yield of two crops (French beans and Tomato) at six sites representing different 

agroecological zones (AEZ). These sites were: Mau Narok, Mitaboni, Mogotio, 

Muguga, Njabini and Utawala. The trial was carried out between August and 

December 2015. The following 7 treatments were compared on each crop at each site: 

T1: Control; T2:100kg DAP + 3.8L test prdt/acre; T3: 100kg DAP+7.6L test pdt/acre; 

T4:100kg DAP+11.4L test pdt/acre; T5:100kg DAP alone; T6: 3.8L test pdt alone and 

T7: Standard rate of DAP (200kg/acre). For both crops, treatment plots measured 3m 

x 0.6m with a spacing of 30 cm x 60 cm giving a plant population of 20 plants per plot. 

A randomized complete block design was used to layout the treatments in both tomato 

and French bean trials. Data were collected on plant growth and yield at each of the 

six sites. On both crops yield affecting parameters assessed were plant height at 

flowering. And on both crops fresh weight of pods or fruits was recorded at harvesting. 

Data were analysed for variances using GenStat and treatments were compared using 

means. Overall, results indicate that application of SumaGrow produced a consistent 

positive effect on plant growth and yield on both crops at each site. Higher rates of the 

test product (SumaGrow) had a pronounced effect on vegetative growth while better 

effects on harvestable yield were achieved at a lower product rate of 3.8L/acre. In 

regards to nutrient uptake, application of SumaGrow led to optimal uptake of important 

growth promoting nutrients. Also, no phytotoxicity or plant growth retardation was were 

observed in plots treated with SumaGrow. These results support the 

recommendation of SumaGrow for use as a biofertilizer on horticultural crop in 

Kenya. 
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1.0 Introduction 

Agricultural production in sub-Saharan Africa  is considerably declining  causing a 

major threat to food security (Sanchez et al., 2009). The decrease in production is 

based on several factors including declining soil fertility and low levels of micro-

nutrients (Sanchez et al., 1997; Vanlauwe and Giller, 2006). The major nutrients, 

nitrogen (N) and phosphorus (P) are commonly depleted in these soils. Therefore, soil 

fertility replenishment and/or substitutes for soil nutrients should be considered as 

investments to increasing per capita food production in affected countries (Sanchez et 

al., 1997). Organic fertilizers have emerged as a viable and ecofriendly solution to 

declining soil fertility and low levels of micro-nutrients in sub-Saharan Africa at large.  

Inorganic fertilizers such as CAN, DAP, TSP, etc. are widely used by farmers locally 

and also globally. Such inorganic fertilizers give immediate crop response in restoring 

the commonly depleted nutrients.  However, their use has  been associated with 

adverse environmental and health consequences (Faheed et al., 2008). 

Consequently, bio-fertilizer, organic manure and bio-control agents have emerged as 

a promising component of integrating nutrient supply system in agriculture (Bashan, 

1995; Faheed et al., 2008). But these products have not been widely adopted in sub-

Saharan countries like Kenya. Therefore, there is  need to introduce the products such 

as seaweed fertilizer to these countries.  

The objective of this study is to evaluate efficacy of SumaGrow organic fertilizer 

against a commercially available standard. This will be done under field trials in four 

areas considering agro-ecological and soil variations (Sombroek et al., 1982; FAO, 

1996). Field trials will follow randomized complete block design (RCBD) in which each 

treatment will be replicated thrice.  

1.1 A brief description of the product; 

SumaGrow is a blend of naturally occurring and multifunctional materials in a unique 

blend and concentration and beneficial in a variety of ways including: 

 Nitrogen fixation 

 Phosphate mobilization 

 Nutrient cyclers in the soil, making nutrients available to plants 

 Encouraging phyto-hormone functioning 

 Soil pH stabilization 
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1.2 Study Justification 

In accordance with current Government guidelines, Biosoil Enhancer Africa Ltd, the 

local Agent representing Biosoil Enhancer Ltd, USA, the exclusive promoter of the 

products in Kenya, applied to the Kenya Standing Technical Committee on Imports 

and Exports (KSTCIE) in the Ministry of Agriculture Livestock and Fisheries for 

registration of the products. KSTCIE in turn recommended that the products should be 

evaluated under local conditions to satisfy the conditions as per the objectives. This 

determines the benefits of the new product and weighs those benefits against any 

potential hazard due to its introduction. Crop response to nutrient inputs vary widely 

within and across agro-ecological (AEZ), suggesting the need to evaluate efficacy of 

any product across various zones.  

1.3 Objectives: 

The specific objectives are: 

1) To analyze the SumaGrow product for nutritional content, product quality 

and safety under laboratory conditions. 

2) To evaluate the impact of the products on productivity of select crops 

(French beans and tomatoes) in different areas considering agro ecological 

zones and soils 
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2.0 Materials and Methods 

2.1 Sites descriptions 

Trials were established in six sites representing the diverse agroecological zones. 

These sites were: Mau Narok, Mitaboni, Mogotio, Muguga, Njabini and Utawala. 

2.2 Materials 

Product efficacy trials were performed on two crops namely French beans and tomato 

at each site. The French bean variety Serengeti was while tomato variety was Cal J. 

2.3 Dates of planting and other crop maintenance activities 

The trials were established at the experimental sites between 14th July 2015 and 14th 

August 2015. Standard agronomic practices for each crop were undertaken at each of 

the sites except crop nutrition for which the various treatments were administered to 

test the efficacy of the test product alongside standard crop nutrition practices. 

2.4 Product composition analysis 

Prior to the establishment of field trials, a sample of the product was analysed for 

nutrient composition. The following nutrients were tested and quantified, N, P, K, Ca, 

Mg, S, Na, Fe, Mn, B, Cu, Mo, Zn (Crop Nutrition Laboratory Services Ltd).  

2.2 Field trial to assess effect on plant growth and yield 

A randomized complete block design was used to layout the treatments in both tomato 

and French bean trials. Trials on both crops at each site had seven treatments as 

follows: T1: Control; T2:100kg DAP + 3.8L test prdt/acre; T3: 100kg DAP+7.6L test 

pdt/acre; T4:100kg DAP+11.4L test pdt/acre; T5:100kg DAP alone; T6: 3.8L test pdt 

alone and T7: Standard rate of DAP (200kg/acre). For both crops, treatment plots 

measured 3m x 0.6m with a spacing of 30 cm x 60 cm giving a plant population of 20 

plants per plot. To ensure successful crop establishment, regular monitoring and 

supplemental irrigation using watering cans was done. 

2.3 Tissue analysis for nutrient uptake 

At full growth, leaf samples were taken for tissue analysis for nutrient uptake. Fully 

formed fresh leaves were sampled and kept in well labelled sample bags and 

immediately submitted to the laboratory for analysis. 
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3.0 Data Collection and Analysis 

3.1 Data collection 

Data for both crops were collected on plant growth and yield at each of the six sites. 

For tomato plant growth parameters measured were plant height and number of 

braches per plant where as in fresh beans, only plant height was recorded. Yield 

affecting parameters assessed in French beans were weight of French green pods per 

plant where as in tomato, the recorded parameter was fruit weight per plant. On both 

crops yield data were collected four times at weekly intervals upon crop maturity. 

3.2 Data Analysis 

Data collected were recorded in Excel and analysed for variances in Genstat Release 

11.1. Treatments were compared using means and where significant differences were 

detected, means were separated using Turkey’s Least Significant Test at P<0.05. The 

results were presented in tables and pictures under results section. 
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4.0 Results and Discussion 

4.1 Product composition 

Chemical constituents of the SumaGrow and relative quantities are shown in Appendix 

1. Of the 19 parameters tested, only six (PH, P, S, Zn, Ammonia and Nitrate N) were 

in the optimal range, the rest (EC, K, Ca, Mg, Mn, Fe, Cu, B, Na, Cl, HCO3 and Mo) 

exceeded their respective optimal limits. 

4.2 Crop establishment 

More than 90% plant population was achieved in each plot for both crops at every 

testing site. Fig. 1 below shows both crops at flowering stage at the Muguga site.  

 

Figure 1: Staff collecting data on a trial crop at the Muguga site. Seven treatments 

(indicated on the labels) were compared on both crop (Tomato and French beans) at 

each of the testing sites. 

4.3 Effect of the test product on French bean growth and yield 

Table 1 below shows differences in mean height of French bean plants at flowering 

stage after treatment with or without SumaGrow. Statistically (P<0.01) significant 

effects of the various treatments on plant height were observed among treatments The 
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highest mean height (20.19 cm) was achieved in treatments DAP applied at the rate 

of 100kg/acre in combination 3.8L/acre of SumaGrow contrasted with the untreated 

control plots in which a mean height of 18.07 cm was recorded. 

Table 1: Effect of SumaGrow on plant height of french beans (var Serengeti) at flowering 

Treatment Mean (cm) Mau Narok Mitaboni Mogotio Muguga Njabini Utawala 

Control 18.07bc 19.50 19.10 18.50 18.73 15.86 16.70 

100kg DAP/acre+3.8L/acre SumaGrow 20.19d 20.70 20.43 19.90 19.86 20.00 20.26 

100kg DAP/acre +7.6L/acre of Sumagrow 19.89d 20.13 20.77 19.77 19.53 19.60 19.53 

100kg DAP/acre +11.4L/acre of SumaGrow 18.28c 18.33 18.87 17.87 17.77 17.85 19.07 

DAP alone100Kg/acre 17.52abc 16.73 17.53 17.93 17.50 18.80 16.63 

SumaGrow Alone at 3.8L/acre 16.91a 17.07 17.27 17.80 16.13 16.98 16.20 

DAP Alone at 200kg/acre 17.17ab 16.33 16.87 17.90 16.70 17.53 17.67 

Df 838       

LSD (P<0.05) 1.62       

SE 0.83       

CV (%) 17.5       

 

Similarly, the various crop nutrition treatments in the trial had significant (P<0.001) 

effects on mean fresh green pod weight per plant (Table 2). This effects were 

consistent across sites for each treatment. SumaGrow applied at the rate of 11.4L/acre 

in combination with 100kg/acre of DAP produced the highest mean yield of fresh green 

pods per plant (99.62g). This is in comparison to a mean yield of 49.47g recorded in 

control plots. The combined use of SumaGrow with DAP at the above rates gave better 

yield than DAP applied alone at planting at the rate of 200kg/acre. 

Table 2: Effect of SumaGrow on fresh green (var Serengeti) pod weight per plant 

Treatment Mean (g) Mau Narok Mitaboni Mogotio Muguga Njabini Utawala 

Control 49.47a 48.23 46.97 47.27 47.00 47.40 59.93 

100kg DAP/acre+3.8L/acre SumaGrow 74.91 72.57 74.27 72.33 72.57 72.07 82.63 

100kg DAP/acre +7.6L/acre of Sumagrow 96.87cd 95.07 96.23 98.37 98.50 98.00 95.07 

100kg DAP/acre +11.4L/acre of SumaGrow 99.62d 99.63 98.83 99.87 100.20 99.57 99.63 

DAP alone100Kg/acre 61.40b 62.47 62.17 61.10 61.97 59.30 61.40 

SumaGrow Alone at 3.8L/acre 62.31b 58.80 59.23 59.53 56.73 57.97 81.57 

DAP Alone at 200kg/acre 94.21c 93.90 94.93 94.43 94.93 92.33 94.70 

Df 838       

LSD (P<0.05) 5.26       

SE 2.68       

CV (%) 13.5       
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4.3 Effect of test product on tomato growth and yield 

An assessment of the effect of different treatments on mean plant height of tomato 

revealed statistically significant (P<0.001) differences (Table 3). The best effect of 

SumaGrow on plant height was achieved when the product was applied at the rate of 

11.4 L/ha in combination with DAP at 100kg/ha at planting. This treatment gave a 

mean plant height of 45.42cm in treated tomato plots at flowering stage compared to 

28.17cm mean plant height in untreated control plots. The different SumaGrow 

application rates in combination with DAP varied significantly in their effect on tomato 

plant height at flowering (Table 3). These trends were consistent at all testing sites. 

Table 3: Effect of SumaGrow on plant height of tomato (var Cal J) at flowering 

Treatment Mean (cm) Mau Narok Mitaboni Mogotio Muguga Njabini Utawala 

Control 28.17 28.40 28.73 30.50 26.47 28.40 26.50 

100kg DAP/acre+3.8L/acre SumaGrow 40.04a 41.83 40.83 40.73 38.40 40.70 37.73 

100kg DAP/acre +7.6L/acre of Sumagrow 42.60b 43.93 43.77 42.30 44.00 42.33 49.27 

100kg DAP/acre +11.4L/acre of SumaGrow 45.42c 39.93 47.07 48.27 48.33 45.57 43.43 

DAP alone100Kg/acre 42.27ab 39.17 42.20 24.13 45.50 42.17 39.47 

SumaGrow Alone at 3.8L/acre 30.88 29.50 31.60 33.23 32.10 29.90 28.93 

DAP Alone at 200kg/acre 43.76bc 43.20 43.23 45.37 43.03 45.23 42.50 

Df 838       

LSD (P<0.05) 3.56       

SE 1.81       

CV (%) 18       

 

Similar effects of SumaGrow were observed on plant vigour where product rate of 

11.4L/acre in combination with 100kg/acre produced the largest effect on foliage as 

indicated by the number of branches per stem (6.66). This contrasts with a mean of 

3.64 and 5.20 branches for the untreated control and the standard crop nutrition 

regime of 200kg/acre DAP at planting respectively (Table 4). 

Table 4: Effect of SumaGrow on tomato (var Cal J) plant vigour (number of branches)  

Treatment Mean (No.) Mau Narok Mitaboni Mogotio Muguga Njabini Utawala 

Control 3.64a 3.37 4.23 3.26 3.30 3.46 4.23 

100kg DAP/acre+3.8L/acre SumaGrow 5.54bc 4.93 6.03 5.16 6.17 5.50 5.43 

100kg DAP/acre +7.6L/acre of Sumagrow 6.06cd 5.80 6.60 6.50 6.03 6.70 5.77 

100kg DAP/acre +11.4L/acre of SumaGrow 6.66e 6.97 6.17 6.60 6.60 6.97 6.96 

DAP alone100Kg/acre 6.32de 5.90 6.70 6.20 6.30 6.13 6.71 

SumaGrow Alone at 3.8L/acre 3.33a 3.60 3.10 3.10 4.06 3.03 3.11 

DAP Alone at 200kg/acre 5.20b 5.13 5.47 5.10 4.96 5.10 5.46 

Df 837       

LSD (P<0.05) 0.86       

SE 0.44       

CV (%) 32.5       
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In regards to yields (mean fresh fruit weight per plant) variation was detected in the 

effects of the different treatments (Table 5). However, significantly (P<0.001) greater 

effects on yield were achieved in plots treated with SumaGrow in combination with 

DAP at planting. Particularly, application of SumaGrow during planting at the rate of 

3.8L/acre in combination with 100kg per acre of DAP produced the highest fruit yield 

per plant (4.31kg). This is in contrast to a mean weights of 2.38kg per plant in untreated 

control plots and 3.70kg per plant in standard crop nutrition practice application of 

200kg/acre DAP at planting. 

Table 5: Effect of SumaGrow on fruit weight per tomato plant (var Cal J) 

Treatment Mean (kg) Mau Narok Mitaboni Mogotio Muguga Njabini Utawala 

Control 2.38 2.29 2.40 2.54 2.45 2.30 2.33 

100kg DAP/acre+3.8L/acre SumaGrow 4.31 4.31 4.19 4.32 4.41 4.25 4.38 

100kg DAP/acre +7.6L/acre of Sumagrow 3.40 3.31 3.33 2.52 3.36 3.44 3.38 

100kg DAP/acre +11.4L/acre of SumaGrow 3.85 3.78 3.90 3.96 3.82 3.76 3.84 

DAP alone100Kg/acre 3.33 3.29 3.25 3.38 3.40 3.29 3.36 

SumaGrow Alone at 3.8L/acre 2.63 2.52 2.69 2.54 2.69 2.62 2.70 

DAP Alone at 200kg/acre 3.70 3.54 3.68 3.84 3.76 3.55 3.70 

Df 840       

LSD (P<0.05) 0.11       

SE 0.06       

CV (%) 6.6       
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To assess the nutrient uptake by the plants treated with SumaGrow at different rates, 

tomato leaf tissue samples were analysed for various (13) elements (Table 6). As 

shown in shown in table 6 below, results indicate that with the exception of S and Mg, 

quantities of the rest of the elements reveal varied levels of uptake among treatments. 

Appendix 2 shows categorization of nutrient uptake for each element as low, optimum 

or high as affected by the respective treatments. 

Table 6: Analysis of nutrient uptake in tomato tissues (Leaf) 

Treatment N P K Ca Mg S Na Fe Mn B Cu Mo Zn 

Control 4.35 0.34 2.34 3.58 0.65 0.68 173 890 412 44.5 17.6 1.8 63.4 

100kg DAP/acre+3.8L/acre SumaGrow 4.78 0.4 2.65 2.73 0.58 0.51 260 1110 593 40.5 9.42 0.75 47.6 

100kg DAP/acre +7.6L/acre of Sumagrow 4.42 0.37 2.17 3.65 0.67 0.5 175 648 586 52.2 11.2 1.71 54.4 

100kg DAP/acre +11.4L/acre of SumaGrow 5.94 0.53 3.11 2.25 0.56 0.59 205 837 404 39.9 18.4 1.4 46.7 

DAP alone100Kg/acre 4.78 0.41 3.08 2.59 0.71 0.55 181 489 600 36.7 7.54 0.43 39.5 

SumaGrow Alone at 3.8L/acre 4.72 0.33 2.61 3.14 0.64 0.59 95.5 474 323 38.5 14.1 1.37 44 

DAP Alone at 200kg/acre 5.41 0.51 3.23 2.31 0.56 0.51 219 320 789 37.1 9.0 0.24 43.7 

Notes: optimal uptake of the most number of elements was observed in treatments involving SumaGrow. For 

example, application of SumaGrow at 11.4L/acre resulted in optimal uptake of 8 of 13 elements compared to 7 

elements in the optimal range for the untreated plots. 
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5.0 Conclusions and recommendations 

Efficacy trials to assess the effect of SumaGrow on growth performance and yield of 

two crops (French beans and tomato) were conducted in six sites namely: Mau Narok, 

Mitaboni, Mogotio, Muguga, Njabini and Utawala. Treatments comprising SumaGrow 

showed consistent positive effect on plant growth and yield on both crops at each site. 

Notably, the best effects were achieved with SumaGrow rates of 11.4L/acre and 

3.8L/acre on plant growth performance and yields respectively. However, these effects 

were achieved when the test product was applied in combination with half rates of 

DAP (100kg/acre) at planting. The observation implies that whereas a higher rate of 

SumaGrow had a pronounced effect on vegetative growth, better effects on 

harvestable yield were achieved at a lower product rate of 3.8L/acre. In addition, data 

reveal a synergistic effect between DAP (half rate) and SumaGrow at each application 

rate on both plant growth and yield for both crops evaluated in the trials. These results 

were consistent across the testing sites and demonstrate that SumaGrow has an effect 

on crop performance and yields of French beans and tomato which is comparable to 

that achieved in normal standard crop nutritional programs. In regards to nutrient 

uptake, application of SumaGrow led to optimal uptake of important growth promoting 

nutrients. Also, no phytotoxicity or plant growth retardation was were observed in plots 

treated with SumaGrow on either French beans or tomato. These results support 

the recommendation of SumaGrow for use as a biofertilizer on horticultural crop 

in Kenya. 
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7.0 Appendices 

Appendix 1: Chemical constituents of SumaGrow and comments on the results of 
the analysis 
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Appendix 2: Tomato leaf tissue analysis report 

 

 

 

 

 


