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 Abstract 

Cucumber production continues to gain attention because of its economic and nutritional values, thus its high consumption 

rate. However, one of the reasons for low yield in production is the soil fertility status of its area of cultivation. A field 

experiment on the impact of biochar fertilizer on soil amendment, crop performance and some nutritional qualities in cucumber 

(Cucumis sativus L) production was conducted at the Teaching and Research Farm of the Department of Horticulture and 

Landscape management, Lagos State University of Science and Technology, Ikorodu. Treatments used were two different 

biochars and their combination at different rates and a control (T1 = 10 tons/ha Bamboo biochar; T2 = 10 tons/ha Neem 

biochar; T3 = 5 tons/ha Bamboo + 5 tons/ha Neem biochar T4 = Control (no fertilizer application) and was laid out using a 

Randomized Complete Block Design (RCBD) with three replications. Parameters taken were vine length, number of leaves, 

stem girth, fruit yield, yield attributes and some nutritional contents of cucumber. All the vegetative parameters were 

significantly (P≤ 0.05) influenced by the application of the biochar fertilizers when compared with those without biochar 

application. Similarly, fruit weight, fruit length and fruit diameter of cucumber were significantly (P ≤0.05) enhanced by the 

application of biochar. Moisture content, fat and ash content of the fruits were also considerably affected by the biochar 

fertilizers. Postharvest, the application of biochar resulted in an increase organic carbon, nitrogen, phosphorus, potassium, 

calcium and magensium of the soil. 
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INTRODUCTION  

Cucumber (Cucumis sativus L) is an important 

vegetable crop that belongs to the gourd family 

Cucurbitaceae and it is a commonly cultivated 

crawling plant with vine that bears tube shaped fruit.  

It is widely grown because of its delicious, crunchy, 

high in nutrient content and low calorie fruits. 

Additionally, the fruit has hydrating properties and 

provide a good source of vitamin K with small 

amounts of minerals (USDA, 2017). Because of 

their high water content, the fruit is also used for 

deep cleansing because it contains natural chemical 

constituents. (Ene et al., 2016). The Vitamin K in 

cucumbers aids in blood clotting in the body, which 

is essential for wound healing. According to Szalay 

(2017), it also aids the body build healthy bones. 

Cucumbers contain some mineral elements 

including potassium, magnesium, and manganese 

(Chakraborty and Rayalu, 2021). The minerals 

contained in cucumber fruits make the water in the 

vegetable easily absorbed by human body. 

 

Plants need a good amount of soil nutrients for their 

growth but the soil nutrient levels may decline over-

time after harvesting of crops due to the fact that 

they are not returned to the soil. Both inorganic and 

organic fertilizers are known to provide nutrients 

that are essential for plant growth as they contain 

macro- and micro-nutrients and beneficial 

microorganisms (Sreenivasa, et al., 2010). 

However, a change in structural diversity and 

dominant bacterial groups in agricultural soils has 

been discovered due to long-term treatment with 

either of these fertilizers (Wu et al., 2012). Soil 

amendments must have properties such as high 

binding capacity and environmental safety without 

having any negative effect on the soil structure, soil 

fertility, or the ecosystem on the whole (Rawat et al., 

2019). Thus, bio fertilizers are believed to 

reenergize soil by improving the soil fertility and 

can be used as a powerful tool for sustainable 

agriculture that can render agro-ecosystems more 

stress-free (Kumar et al., 2021). 

 

Biochar has been accepted as a sustainable approach 

and a promising way to improve soil quality and 

remove heavy-metal pollutants from the soil. It may 

serve as a better choice for soil amendment because 

its source is biological and it may be directly applied 

to soils with little pre-treatment. It is produced 

through a process called pyrolysis, which basically 

involves heating of biomass (such as wood, manure, 
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or leaves) in complete or almost complete absence 

of oxygen, with oil and gas as co-products. It is a 

combination of charcoal and ash debris with the 

significant section (70-95%) carbon (C) (Brandstaka 

et al., 2010; Luostarinen et al., 2010) which can be 

used to improve soil properties for growing plants, 

nutrient management and carbon sequestration 

(Luostarinen et al., 2010). The effect of biochar 

expansion on yield of crops is more pronounced in 

barren soils compared with fruitful soils (El-Naggar 

et al., 2019). Also, its impact on plant nourishment 

and crop yield varies, and it is not usually successful 

when supplemented with mineral manures 

(Alburquerque et al., 2014). 

 

As a result of the characteristic low fertility 

condition of most tropical soils, cucumber growers 

embrace and use diverse soil nutrient management 

approaches to improve their production. Some of 

these strategies adopted are sometimes not 

environmentally friendly and also possibly degrade 

agricultural soils. In view of this, there is need to 

focus on achieving sustainable production practices 

that can commendably increase the soil fertility, 

improve crop performance and quality of the crop.  

This research work was carried out to determine 

effect of biochar fertilizer on soil fertilituy, crop 

performance and some nutritional qualities of 

cucumber. 

 

 

MATERIALS AND METHODS 

Field experiment was conducted at the Teaching and 

Research Farm of the Department of Horticulture 

and Landscape management, Lagos State University 

of Science and Technology, Ikorodu., which lies 

between latitude 5° 10ꞌ N and longitude 3° 16ꞌ E of 

the Greenwich meridian with an elevation of 50 m 

above sea level. It has a mean average temperature 

of 25° C and 29° C with an annual rainfall range 

between 1670 mm and 2200 mm and relative 

humidity between 65 % and 68 %. 

 

The treatments used were two different biochars and 

their combination at different rates and a control (T1 

= 10 tons/ha Bamboo biochar; T2 = 10 tons/ha Neem 

biochar; T3 = 5 tons/ha Bamboo + 5 tons/ha Neem 

biochar, T4 = Control (no fertilizer application). The 

experiment was laid out using a Randomized 

Complete Block Design (RCBD) with three 

replications. 

 

A composite soil sample was collected from 0 - 30 

cm depth prior to planting of cucumber before the 

incorporation of the biochars to determine the pH 

and the nutrient position of the soil. Soil pH was 

analyzed by 1:2 in H2O, total N content was 

determined by Kjeldahl method (Bremner and 

Mulvaney, 1982); available phosphorus was 

analyzed using the modified Walkley and Black 

(Nelson and Sommers, 1996).  Neem and bamboo 

plant materials were sourced and biochar obtained 

by pyrolysis under high-temperature and low –

oxygen conditions. Chemical analysis of the soil and 

biochars used were done and are presented in Table 

1. Application of biochars was done on the 

experimental plots two weeks before planting to 

allow for mineralization.  

Two seeds of “Ashley” variety of cucumber where 

sown at a spacing of 50 by 50 cm and later thinned 

after two weeks to one seedling per stand. Manual 

weeding was carried out at 3 and 5 weeks after 

planting. Insect pests were controlled with 

lamdacyahalothrin as Karate (2 L/ha.) at biweekly 

intervals for effective insect control. 

Growth parameters were assessed at 4, 5, 6, 7 and 8 

weeks after planting. Cucumber vine length was 

measured by using a flexible tape rule. Number of 

leaves was assessed by visual count of the green 

leaves. Stem girth was also determined by using 

venier caliper. At every harvest, the fruit diameter 

was measured using     a Vernier caliper and the fruit 

length was measured using a flexible tape before the 

fruits were weighed using a scale. The cumulative 

weights of the harvests were summed up.  

 

The proximate analysis was done using standard 

laboratory technique as described by Association of 

Analytical Communities (AOAC, 2005). Mineral 

analysis was also done using the Atomic Absorption 

spectrophotometer technique. Data collected was 

subjected to analysis of variance (ANOVA) using 

PROC GLM in SAS version 9.3. Treatment means 

were separated using a Least Significant Difference 

(LSD). 

 

 

RESULTS 

Organic Amendments Characteristics 

The chemical characteristics of the biochar sources 

are stated in Table 1. The pH of the neem biochar 

was slighltly acidic, while that of the bamboo 

biochar was moderately alkaline. The chemical 

properties of biochar fertilizers obtained from neem 

and bamboo used for the experiment showed that 

Neem biochar had Organic matter content of 19.75 

% and Organic carbon content of 11.46 % while 

Bamboo biochar had Organic matter content of 

11.31 % and Organic carbon content of 6.56 %. The 

result revealed that the biochar fertilizers were 

comparatively high in both organic matter and 

organic carbon. The results also showed that both 

biochars were quite high in Total nitrogen, 

Potassium, Sodium, magnesium, calcium and 

phosphorus. 

 

Soil Properties 

The results presented in table 2 highlighted the 

chemical characteristics of the soil before planting, 

the result indicated that the soil had neutral pH with 
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a value of 6.7. It had lower organic matter content 

and was also low in exchangeable cations (Ca2+, 

Mg2+, and K+) and total nitrogen. 

 

Effect of Treatments on Soil Physical and 

Chemical Properties 

The result in Table 3 revealed that biochar had a 

significant effect (p < 0.05) on selected soil 

properties. The highest soil pH was recorded in 

Neem-Bamboo combination (5t/ha + 5t/ha) (6.23), 

which was significantly higher than Bamboo at 

10t/ha) (5.96) as well as the Control (5.95). The 

results showed that there was a significant difference 

(p<0.05) in the concentration of organic carbon 

content of amended soils compared to the control.

 

Table 1: Nutrient composition of Neem and Bamboo biochars 

Properties Neem biochar Bamboo biochar 

pH  6.20 7.90 

N (%) 3.65 1.99 

P (mgkg-1) 8.44 4.83 

Org. C (%) 11.46 6.55 

Org. M (%) 19.71 11.26 

Ex.A (mEq/100g) 2.30 1.40 

Na (%) 2.32 2.52 

K (%) 2.12 1.82 

Ca (%) 6.05 7.12 

N = Nitrogen, P = Phosphorus, Org. C= Organic Carbon, Org M= Organic Matter, Ex. A = Exchangeable Acidity, Na 

=Sodium, K = Potassium, Ca = Calcium 

 
Table 2: Chemical properties of the soil before planting 

Properties Sample 

pH (H2O) 6.9 

OM (%) 2.62 

Avail. Phosphorus  (mg kg-1)  5.28 

K (cmol/kg) 0.17 

Ca (cmol/kg) 2.45 

Mg (cmol/kg) 1.96 

Total Nitrogen (%)  0.18 

Avail. Phosphorus =Avaialable Phosphorus, OM= Organic Matter, K = Potassium, Ca = Calcium, Mg = Magnesium 

Table 3: Effect of Biochar application on selected soil chemical properties 

  OC Total N Potassium Av. P Mg Calcium 

Treatment  pH % g/kg cmol/kg mg/kg cmol/kg cmol/kg 

Neem (10t/ha) 
6.22a 9.31b 115.7d 0.353a 258.0b 3.26a 2.57a 

Bamboo (10t/ha) 
5.96b 9.43ab 141.8a 0.263b 310.1a 2.71b 2.14b 

Neem-Bamboo combination  
6.23a 9.52a 128.8b 0.210c 244.1b 2.48c 1.96bc 

Control 
5.95b 8.18c 119.6c 0.197c 184.0c 2.25d 1.78c 

LSD (P≤ 0.05) 
0.114 0.1754 2.986 0.031 28.08 0.191 0.212 

Means followed by the same alphabet in the same column are not significantly different at 5% probability level; OC= Organic carbon, 

Total N = Total Nitrogen, Av. P = Available Phosphorus 

 

 

The highest value was observed in Neem- Bamboo 

combination (5t/ha + 5t/ha) (9.52), followed by 

Bamboo (10t/ha) and Neem (10t/ha), with Control 

(8.18) having the lowest organic matter content. 

This indicated that the combination of both Neem 

(5t/ha) and Bamboo (5t/ha) led to the highest 

increase in organic matter content in the soil. The 

application of biochar had a significant effect 

(p<0.05) on the total nitrogen (TN) content of the 

soil. The highest amount of TN was observed at 

Bamboo (10t/ha) (141.8 k/kg), followed by Control 

(119.6 g/kg) and Neem-Bamboo combination (5t/ha 

+ 5t/ha) (128.8 g/kg), with the lowest value being 

observed in Neem (10t/ha) (115.7 g/kg).  
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The available phosphorus concentration in soils with 

Bamboo (10t/ha) (258.00 mg/kg) application was 

significantly (p<0.05) higher than that of Neem 

(10t/ha) and Neem-Bamboo combination (5t/ha + 

5t/ha), with control having the lowest (184 mg/kg) 

concentration. The potassium, magnesium, and 

calcium content follow a similar trend with the 

application of Neem (10t/ha) (0.35, 3.26, and 2.57 

cmol/kg) for all three properties, respectively, being 

significantly (p<0.05) higher than all other soil 

amendments and control, with control possessing 

the lowest values across the properties. 

 

Effects of Biochar fertilizer application on the 

vegetative growth of cucumber 

Cucumber vine length increased significantly (P < 

0.05) with the application of Bamboo biochar 

(10t/ha) at 5weeks after planting (WAP) as shown in 

Table 4. The application of neem biochar only or its 

combination with bamboo biochar treatments were 

not significantly different from each other, showing 

that the additional application of fertilizer was not 

needed to obtain similar total vine length; however, 

both treatments were significantly different from the 

control treatment. The application of bamboo 

biochar at the rate of 10 t/ha gave the longest vine of 

(20.03cm) and the control produced the shortest vine 

length (10.77 cm). At 8WAP, the longest vine of 

42.24 cm was observed in the plot treated with only 

bamboo biochar at the rate of 10 10t/ha, with the 

control having the shortest (34.06cm). 

  

At the early stage of the vegetative growth, the 

number of leaves was not significantly influenced by 

the application of biochar. The mean number of 

leaves per plant was significantly influenced by 

biochar application (P < 0.05) at 5th, 7th and 8th 

WAP.  The highest number of leaves (14.18) was 

observed in neem biochar at 10 t/ha while the least 

number of leaves (10.13) was observed in the 

untreated plots (Table 5).  

 

The mean stem girth was significantly influenced by 

biochar application (P < 0.05) towards the end of the 

vegetative growth of the crop.  Plots treated with 

bamboo biochar (10 t/ha) statistically produced the 

thickest mean stem of 4.71 mm, followed by those 

treated with neem biochar (10 t/ha) which also 

produced thicker stems of 4.10mm, while the control 

showed the thinnest stem of 3.56mm (Table 6). 

 

Table 4: Effect of biochar on vine length (cm) of cucumber at 4-8 WAP 

Treatments Weeks after planting 

 4 5 6 7 8 

Neem (10t/ha) 7.29 16.05ab 25.85 35.52 40.96ab 

Bamboo (10t/ha) 5.75 20.03a 26.74 32.83 42.24a 

Neem-Bamboo 

combination  

7.15 12.24ab 18.03 29.16 39.37ab 

Control 5.58 10.77b 19.05 25.43 34.06b 

Level of significance ns * ns ns * 

Means followed by the same alphabet in the same column are not significantly different at 5% probability level. ns- Non 

significant      *- 5% probability  

 

    

 

Effect on yield and yield components of 

cucumber 

The application of biochar significantly affected 

yield and yield components of cucumber. The fruit 

weight, fruit length and fruit diameter of cucumber 

were significantly (P≤0.05) enhanced by the 

application of biochar as fertilizers but not 

significant for the number of fruit produced (Table 

7). Cucumber fruit weight per hectare was 

significantly influenced by the application of 

biochar with the highest fruit weight per hectare of 

1.50 ton/ha observed for combined application of 5 

Table 5: Effect of biochar on number of leaves of cucumber at 4-8 WAP 

 Weeks after planting 

Treatments 4   5 6 7 8 

Neem (10t/ha) 6.22 6.75ab 9.43 11.47a 14.18a 

Bamboo (10t/ha) 5.78 7.74a 9.6 11.13ab 13.67ab 

Neem-Bamboo 

combination 
5.67 8.80a 11.55 10.93ab 13.05ab 

Control 5.65 6.42ab 7.47 8.27b 10.13b 

Level of significance ns * ns * * 

Means followed by the same alphabet in the same column are not significantly different at 5% probability level. ns- Non 

significant      *- 5% probability  
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t/ha Neem and 5t/ha bamboo biochar and the least 

yield of 1.15/ha was observed in the control.  

 

Effect of biochar application on proximate and 

mineral contents of cucumber fruits 

The results of the proximate analysis of cucumber 

are shown in table 8. The results showed that some 

of the proximate contents of the cucumber fruits 

were significantly influenced (P≤ 0.05) by the 

application of biochar as fertilizer. Moisture content, 

fat and ash contents of the fruits were considerably 

affected the biochar fertilizers.

 

Table 6: Effect of biochar on stem girth of cucumber at 4-8 WAP      

 Weeks after planting 

Treatments 4 5 6 7 8 

Neem (10t/ha) 3.26 3.40 3.59 3.80 4.10ab 

Bamboo (10t/ha) 3.35 3.43 3.65 3.92 4.71a 

Neem-Bamboo combination 3.40 3.44 3.50 3.71 3.98ab 

Control 3.18 3.27 3.33 3.42 3.56b 

Level of significance ns ns ns ns * 

Means followed by the same alphabet in the same column are not significantly different at 5% probability level. ns- Non 

significant      *- 5% probability  

Table 7: Effect of biochar fertilizers on yield traits of cucumber 

Treatments Number of fruit Fruit weight (ton/ha) Fruit length (cm) Fruit diameter(mm) 

Neem (10t/ha) 3.08 1.38ab 12.70b 29.20a 

Bamboo (10t/ha) 2.83 1.34ab 15.32ab 17.35ab 

Neem-Bamboo 

combination 2.5 1.50a 17.00a 15.12b 

Control 2.5 1.15b 12.80b 15.63b 

Level of significance ns * * * 

Means followed by the same alphabet in the same column are not significantly different at 5% probability level. ns- Non 

significant      *- 5% probability 

 
 

Table 8: Effect of biochar on proximate contents of cucumber fruit 

 

Treatments 

MOIST DM FAT ASH CDF CDP CHO 

(%) (%) (%) (g/100g) (g/100g) (g/100g) (g/100g) 

Neem (10t/ha) 98.73 2.27 0.08 0.25 0.69 0.48 0.94 

Bamboo (10t/ha) 97.73 2.27 0.10 0.29 0.66 0.46 0.86 

Neem-Bamboo 

combination 
97.5 2.5 0.09 0.21 0.73 0.52 0.94 

Control 96.81 2.09 0.11 0.12 0.54 0.35 0.80 

Level of significance 
ns 

ns ns ns ns ns ns 

MOIS-Moisture. DM- Dry Matter, CDF- Crude Fibre, CDP- Crude Protein, CHO- Carbohydrate; ns- Non significant      *- 5% probability  

 

 

Table 9 showed the result of the mineral content of the 

cucumber fruits. The study demonstrated that cucumbers 

grown with the combination application of Neem (5t/ha) 

and Bamboo (5t/ha) biochar had the greatest 

concentrations of potassium, phosphorus, and iron, 

measuring 147.95 mg/100 g, 25.04 mg/100 g, and 0.27 

mg/100 g, respectively. Which are significantly higher at 

p<0.05 when compared with the sole application of 

Bamboo (10t/ha) and Neem (10t/ha). The calcium content 

ranged from 15.63mg/100 g to 16.69 mg/100 g, with 
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control having the least value and Bamboo (10t/ha) 

biochar had the highest value. The result on magnesium 

showed that cucumber cultivated with Bamboo (10t/ha) 

biochar had the highest value of 24.96mg/100 g when 

compared with other applications.   

 

Table 9: Effect of biochar on mineral contents of cucumber fruit       

Treatments 
K Ca Mg P Fe 

(mg/100g) (mg/100g) (mg/100g) (mg/100g) (mg/100g) 

Neem (10t/ha) 146.54c 15.96b 12.10d 24.03c 0.19d 

Bamboo (10t/ha) 146.98b 16.69a 13.77a 24.96a 0.22c 

Neem-Bamboo 

combination 
147.95a 16.12b 12.08b 25.04a 0.27a 

Control 147.46ab 15.63c 12.66c 24.68b 0.24b 

LSD (P≤ 0.05) * * * * * 

K- Potassium, Ca- Calcium, Mg- Magnesium, P- Phosphorus, Fe- Iron. 

Means followed by the same alphabet in the same column are not significantly different at 5% probability level. ns- Non 

significant      *- 5% probability  

DISCUSSION 

The physical and chemical properties of biochar are 

key to understanding the performances and 

mechanisms of biochar in the improvement of soil’s 

fertility. The textural class of the experimental site 

was sandy loam and soils in this textural class are 

identified with susceptibility to leaching and erosion 

by run-off as reported by Amalu and Isong (2015). 

The soil was also observed to be neutral in pH, 

having low exchangeable cations (Ca2+, Mg2+, and 

K+), OC, and total nitrogen. Essential nutrients such 

as total N, organic C, and exchangeable cations in 

coastal plain soils are mostly low as reported by Uko 

et al., (2019) and  Akpan et al., (2022), the low status 

of these nutrients suggested low fertility in the 

experimental soil. As a result, a supplementary 

supply of nutrients through biochar to improve the 

growth and yield of cucumber was necessary.  

Variations were observed from the effect of 

treatments on the soil pH. This difference in pH can 

be as a result of the inorganic elements and 

characteristics of individual biochar source.  Jatav et 

al. (2021) noted that the temperature during 

pyrolysis, the length of production, and the non-

pyrolyzed inorganic components in feed stocks all 

affect pH variations of applied biochar. The acidic 

pH observed across all treatments might be due to 

biochar oxidation during the process of pyrolysyis 

leading to formation of acids. According to Liu et al. 

(2020), the pH of alkaline soils can be lowered by 

the conversion of NaHCO3 and Na2CO3 contents to 

Ca (HCO3)2 and CaCO3. 

 

The positive increase in organic matter content of 

biochar treated soils compared to soils with no 

application could be the direct result of an external 

organic matter input of biochar directly increasing 

the organic matter content of the soil. According to 

Gong et al. (2021), the addition of biochar was 

thought to have the potential to increase the organic 

carbon content and reserve in aggregates at all levels 

due to the high carbon content of biochar and its 

ability to promote the production and accumulation 

of soil organic matter. This is similar to the findings 

of (Tian et al., 2024) who observed an increase in 

soil organic matter content with application of 

biochar. 

The effect of nitrogen content was inconsistent, with 

soils without amendment possessing a higher value. 

This difference observed in nitrogen content might 

be due to the characteristics of the biochar source, 

with neem biochar containing a higher level of 

nitrogen compared to bamboo biochar. Martí et al. 

(2021) observed that when different types of biochar 

were applied to different types of soil, the results on 

the nitrogen forms in the soil varied greatly. The 

majority of the impacts were primarily attributed to 

the properties of the soils under investigation, and 

then to the source of the biochar. 

The amendments showed higher available 

phosphorus, calcium, magnesium and potassium 

content compared to control. This might be due to 

the inherent release of basic cations present in the 

biochar. According to Abewa et al. (2014), applying 

biochar increased the amount of calcium and 

magnesium that was available. This could be 

because biochar dissolves basic cations and has a 

high surface positive charge that prevents positively 

charged ions from leaching (Alkharabsheh et al., 

2021). This is similar to the findings of Devika et al. 

(2018) who highlighted that application of biochar 

led to an increase in available phosphorus, 

potassium, calcium and magnesium over control. 

Cucumber growth and yield responded positively to 

the amendments applied either singly or their 

combination. The growth traits of cucumber 
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significantly increased with the application of 

biochar compared to the control, which is an 

indication that high levels of essential nutrients that 

promoted the vegetative growth of cucumber were 

present in the biochar, which could be subsequently 

released and absorbed by the plants. The application 

either with Neem biochar, Bamboo biochar or its 

combination reasonably gave better vegetative 

parameters compared to control plots at all sampling 

periods. Such enhanced growth with applied biochar 

has been established recurrently in a number of 

studies (Njoku et al., 2017; Adekiya et al., 2019). 

The increased vegetative growth may be attributed 

to enhanced nutrient availability and improved soil 

properties as reported by Adekiya et al. (2019). 

Also, the significant increase in growth parameters 

in response to biochar application could be 

attributed to the decomposition of organic matter 

components of these biochar sources to release 

nutrients to the soil and thus, cucumber plants.  

Further results indicated that using biochar as 

fertilizer considerably enhanced fruit yield relative 

to control plots. From the study, the use of biochar 

as fertilizer either singly or its combination resulted 

in higher yield in terms of more number of fruits 

harvested, bigger fruits and higher fruit weight. The 

observed higher yield compared to the control may 

be a result of the significant increase in the 

vegetative attributes (e.g. vine length, No of leaves 

and stem girth) of the cucumber. The results 

obtained from this study thus agree with similar 

study by Agegnehu et al. (2015) who stated that 

improvement in soil properties following 

application of biochar led to an increase in the 

number of fruits, fruit length, vine length, and yield 

of cucumber relative to control. In addition, similar 

studies by Njoku et al. (2017); Adekiya et al. (2019) 

and Solaiman et al. (2020) attributed the effect of 

biochar on crop yield to be associated with nutrients 

retention, increased pH, base saturation available 

phosphorus, and increased plant available water.  

Except for the crude protein, crude fibre, fat, and 

carbohydrate, the higher dry matter in cucumber 

grown with application of biochar as fertilizer is 

consistent with the result of Oyedeji et al. (2014). 

Also, ash content in cucumber fruits produced from 

plots with biochar application (either singly or its 

combination) was significantly higher possibly 

because of the balanced nutrient in the manure as 

suggested by Oyedeji et al. (2014). Biochar as 

fertilizers positively influence the mineral elements 

in cucumber fruits especially potassium and 

magnesium, which happened to be a very important 

mineral element as reported by Kowalewska, 

(2018). The high mineral contents could be as a 

result of additional mineral content from the biochar 

fertilizers being released into the soil as this agrees 

to the findings of Olatunde and Onisoya, (2017) that 

the mineral in the soil showed a relationship with the 

mineral content of the plant grown on it. 

 

CONCLUSION 

In the current study, all the vegetative parameters 

were significantly influenced by the application of 

the biochar when compared with those without 

biochar application. Also, the yield and yield 

components were considerably enhanced by the 

application of biochar. Mineral contents of the fruits 

were also considerably affected by the biochar 

application. Application of biochar as a soil 

amendment showed an increase in levels of selected 

soil properties. The study clearly showed that 

cucumber production can be promoted by the use of 

biochar which is expected to revitalize soil by 

improving the fertility and enhancing the crop 

performance of cucumber production thus, can be 

adopted as a great tool for sustainable agriculture. 

 

REFERENCES 

Abewa, A., Yitaferu, B., Selassie, Y. G., and Amare, 

T. (2014) The role of biochar on acid soil 

reclamation and yield of Tef (Eragrostis tef 

[Zucc] Trotter) in Northwestern Ethiopia. 

Journal of Agricultural Science 6(1):1-12. 

https://doi.org/10.5539/jas.V6n1p1 

Adekiya, A. O., Aboyeji, C. M., Dunsin, O., Asamu, 

F. F., Owolabi, A. O., Aremu, C. O., Oyetunji, 

D. A., Oloye, A. D., and Owolabi, I. O. (2019). 

Poultry manure addition affects production, 

plant nutritional status and heavy metals 

accumulation in green Amaranth (Amaranthus 

hybridus). International Journal of 

Agricultural Biology, 22(5):993–1000.  

Agegnehu, G., Bassb, A. M., Nelsona, P. N., 

Muirheadc, B., Wrightd, G., and Bird, M. I. 

(2015). Biochar and biochar-compost as soil 

amendments: Effects on peanut yield, soil 

properties and greenhouse gas emissions in 

tropical North Queensland, Australia. 

Agriculture, Ecosystems and Environment, 

213:72-85. 

Akpan, A. D., Ubong, U. U. and Okori, B. S. (2022). 

Effects of different organic manures and NPK 

fertilizer on soil properties. World Journal of 

Applied Science and Technology, 14(2):1 – 5 

Alburquerque, J. A., Calero, J. M., Barrón, V., 

Torrent, J.,   del Campillo, M. C., Gallardo, A. 

and Villar, R. (2014). Effects of biochars 

produced from different feedstocks on soil 

properties and sunflower growth. Journal of 

Plant Nutrition and Soil Science, 177:16-25. 

Alkharabsheh, H. M., Seleiman, M. F., Battaglia, M. 

L., Shami, A., Jalal, R. S. and Alhammad, B. 

A. (2021). Biochar and its broad impacts in soil 

quality and fertility, nutrient leaching and crop 

https://doi/


Journal of Organic Agriculture Research and Innovation (JOARI)  
 

87 
 

productivity: a review. Agronomy, 11(5):993. 

https://doi:10.3390/agronomy11050993  

Amalu, U. C. and Isong, I. A. (2015). Land 

capability and soil suitability of some acid sand 

soil supporting oil palm (Elaeis guinensis 

Jacq) trees in Calabar, Nigeria (Special issue). 

Nigerian Journal of soil science, 25: 92 – 109. 

AOAC (2005) Official method of Analysis. 18th 

Edition, Association of Officiating Analytical 

Chemists, Washington DC, Method 935.14 

and 992.24. 

Brandstaka, T., Helenius, T., Hovi, J., Kivelä, J., 

Koppelmäki, K., Simojoki, A., Soinne, H. and 

Tammeorg, P. (2010). Biochar filter: Use of 

biochar in agriculture as soil 

conditioner. Report for BSAS Commitment 

2010 [2012-01-22] 

Bremner, J. M. and Mulvaney, C. S. (1982) 

Nitrogen-Total. In: Methods of soil analysis. 

Part 2. Chemical and microbiological 

properties, Page, A.L., Miller, R.H. and 

Keeney, D.R. Eds., American Society of 

Agronomy, Soil Science Society of America, 

Madison, Wisconsin, 595-624. 

Chakraborty, S., & Rayalu, S. (2021). Health 

Beneficial Effects of Cucumber. IntechOpen. 

doi: 10.5772/intechopen.96053 

Devika, O. S., Prasad, P. R., Rani, P. P. and Pathy, 

R. L. (2018). Nutrient status of soils influenced 

by the interaction of Biochar and FYM with 

chemical fertiizers.  The Pharma Innovation 

Journal, 7(6): 174-177. 

El-Naggar, A., Lee, S.S., Rinklebe, J., Farooq, M., 

Song, H., Sarmah, A K., Zimmerman, A. R., 

Ahmad, M., Shaheen, S. M. and Ok, Y. S. 

(2019). Biochar application to low fertility 

soils: A review of current status, and future 

prospects. Geoderma 337: 536-554. 

https://doi.org/10.1016/j.geoderma.2018.09.0

34.  

Ene, C. O., Ogbonna, P. E., Agbo, C. U.  and 

Chukwudi U. P. (2016). Evaluation of Sixteen 

Cucumber (Cucumis sativus L.) Genotypes in 

Derived Savannah Environment Using Path 

Coefficient Analysis. Notulae Scientia 

Biologicae, 8(1):1-22. 

Gong, X., Huang, D., Liu, Y., Zou, D., Hu, X., Zhou, 

L., Wu, Z., Yang, Y. and Xiao, Z. (2021). 

Nanoscale zerovalent iron, carbon nanotubes 

and biochar facilitated the phytoremediation of 

cadmium contaminated sediments by changing 

cadmium fractions, sediments properties and 

bacterial community structure. Ecotoxicology 

and Environmental Safety, 208, 

111510, 10.1016/j.ecoenv.2020.111510 

Jatav, H. S., Rajput, V. D., Minkina, T., Singh, S. K., 

Chejara, S., Gorovtsov, A., Barakhov, A., 

Bauer, T., Sushkova, S. and Mandzieva, S. 

(2021). Sustainable approach and safe use of 

Biochar and its possible consequences. 

Sustainability, 13, 10362. 

https://doi.org/10.3390/su131810362 

Kowalewska, A. (2018). Cucumber.Nutritional 

Information: Integrating Gender and Nutrition 

within Agricultural Extension Services. 

University of Florida Information Sheet 2018. 

Kumar, S., Diksha, Sindhu, S. S. and Kumar, R. 

(2021). Biofertilizers: An ecofriendly 

technology for nutrient recycling and 

environmental sustainability. Current 

Research in Microbial Sciences; 3, 100094. 

doi: 10.1016/j.crmicr.2021.100094. 

Liu, K., Han, T., Huang, J., Asad,S., Li, D., Yu, X., 

Huang, Q., Ye, H., Hu, H., Hu, Z. and Zhang, 

H. (2020). Links between potassium of soil 

aggregates and pH levels in acidic soils under 

long-term fertilization regimes, Soil and 

Tillage Research, 197,104480. 

https://doi.org/10.1016/j.still.2019.104480.  

Luostarinen, K., Vakkilainen, E. and Bergamov, G. 

(2010). Biochar Filter-Carbon containing ashes 

for agricultural purposes. In: Report for Baltic 

Sea Action Summit (BSAS) Commitment 

2010. University of Helsinki, Finland. P. 3 

Martí, E., Sierra, J., Domene, X., Mumbrú, M., 

Cruañas, R. and Garau, M. A. (2021). One-year 

monitoring of nitrogen forms after the 

application of various types of biochar on 

different soils. Geoderma, 402, 115178. 

DOI:https://doi.org/10.1016/j.geoderma.2021.

115178. 

Nelson, D. W. and Sommers, L. E. (1996) Total 

Carbon, Organic Carbon, and Organic Matter. 

In: Sparks, D.L., et al., Eds., Methods of Soil 

Analysis. Part 3. Chemical Methods, SSSA 

Book Series No. 5, SSSA and ASA, Madison, 

WI, 961-1010. 

Njoku, C., Agwu, J.O., Uguru, B., Igwe, T., Ngene, 

P.N., Igwe, O.F. and Ajana, A. (2017). Soil 

Chemical Properties and Yield of Cucumber as 

Affected by Rice Husk Dust, Biochar and 

Woodash Applications in Abakaliki, 

Southeastern Nigeria. Journal of Applied 

Chemistry, 10(7):61-6610.9790/5736-

1007036166  

Olatunde, S. E. and Onisoya M. O. (2017) 

Assessment of heavy metal Concentration in 

pawpaw (Carica papaya Linn) around 

automobile workshops in Port-Harcourt 

metropolis Rivers state Nigeria. Journal of 

Health and Pollution.7: 48-61. 

Oyedeji, S., Animasaun, D., Bello, A. A. and 

Oludare, A. (2014). Research Article Effect of 

NPK and Poultry Manure on Growth, Yield, 

and Proximate Composition of Three 

Amaranths. Journal of Botany.  

https://doi:10.1155/2014/828750 

Rawat, J., Saxena, J., & Sanwal, P. (2019). Biochar: 

A Sustainable Approach for Improving Plant 

https://doi:10.3390/agronomy11050993
https://doi.org/10.1016/j.geoderma.2018.09.034
https://doi.org/10.1016/j.geoderma.2018.09.034
https://doi.org/10.1016/j.ecoenv.2020.111510
https://doi.org/10.3390/su131810362
https://doi.org/10.1016/j.still.2019.104480
https://doi.org/10.1016/j.geoderma.2021.115178
https://doi.org/10.1016/j.geoderma.2021.115178
https://doi:10.1155/2014/828750


Journal of Organic Agriculture Research and Innovation (JOARI)  
 

88 
 

Growth and Soil Properties. IntechOpen. doi: 

10.5772/intechopen.82151 

SAS Institute, Inc. (2012). SAS/STAT Users Guide. 

Version 64th ed. SAS institute, Inc.,Cary,NC. 

Solaiman, Z. M., Shafi, M. I., Beamont, E. and 

Anawar, H. M. (2020). Poultry Litter Biochar 

Increases Mycorrhizal Colonisation, Soil 

Fertility and Cucumber Yield in a Fertigation 

System on Sandy Soil. Agriculture, 10: 480. 

https://doi:10.3390/agriculture10100480.   

Sreenivasa, M. N., Nagaraj, N., Naik, M. and Bhat, 

S. N. (2010). Beejamruth: A source for 

beneficial bacteria. Karnataka Journal of 

Agricultural Science, 17(3):72-77. 

Szalay, J. (2017). Cucumbers: Health Benefits and 

Nutrition Facts. Live Science. 

www.livescience.com/51000-cucumber-

nutritional.html 

Tian, L., Shao, G., Gao, Y., Song, E. and Lu, J. 

(2024). Effects of Biochar on Soil Organic 

Carbon in Relation to Soil Nutrient Contents, 

Climate Zones and Cropping Systems: A 

Chinese Meta-Analysis. Land , 13, 1608. 

https://doi.org/10.3390/land13101608 

Uko, A. E., Effa, E. B. and Isong, I. (2019) 

Performance of Mungbeans (Vigna radiata (L) 

Willczek) in soil amended with oil palm bunch 

ash and poultry manure in humid tropical 

environment of South Eastern Nigeria. 

International Journal of Plant Soil Science 

27(3):1–

11. https://doi.org/10.9734/IJPSS/2019/v27i3

30078 

United States Department of Agriculture (USDA) 

(2017). “USDA Branded Food Products 

Database”. 

Wu,W., Yang, M., Feng, Q.,   McGrouther, K., 

Wang, H.,  Lu, H., and Chen, Y. (2012). 

Chemical characterization of rice straw-

derived biochar for soil amendment. 

Biomass Bioenergy, 47: 268-276. 

 
 

https://doi:10.3390/agriculture10100480
http://www.livescience.com/51000-cucumber-nutritional.html
http://www.livescience.com/51000-cucumber-nutritional.html
https://doi.org/10.9734/IJPSS/2019/v27i330078
https://doi.org/10.9734/IJPSS/2019/v27i330078

