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ABSTRACT 

Planting in polybags is a common solution to the issue of limited land for agricultural activity in urban 
areas. The proper use of planting medium and amendment with beneficial organic compounds such 
as biochar and compost could provide high yield in return. The present study aimed to evaluate the 
effects of biochar and compost application in the medium for corn grown in polybags. Five treatments 
comprised of T0 (soil) as control, T1 (soil and compost at ratio 1:1), T2 (soil and biochar at ratio 1:1), 
T3 (soil, compost, and biochar at ratio 1:1:0.5), and T4 (soil, compost, and biochar at ratio 1:2:2) 
were prepared. The experiment was arranged in a randomized complete block design (RCBD) with 
four replications. The results indicated that the highest corn performance was recorded in T2. The 
mean values were significantly different in some growth parameters such as stem diameter (2.82 
cm), fruit weight (307.25 cm), fruit diameter (5.71 cm), and plant fresh weight (324.00 g) as compared 
to control and other treatments. The results also found that biochar is more efficient for corn grown 
in polybags than compost. However, soil amended with a high amount of biochar and compost has 
reduced corn growth. The study provides beneficial information and contributions to the existing 
literature on the optimization of suitable medium for promoting corn growth in polybags. Using 
biochar and compost can reduce dependency on extensively used inorganic fertilizer, which is 
harmful to the environment. 
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INTRODUCTION 

The urbanization and utilization of agricultural land for household development led to a narrower 
and reduced land for planting activities (Paiman & Effendy, 2020; Sitawati et al., 2016). 
Consequently, people's intention to participate in agricultural activity will be reduced. Growing 
plants in polybags can assist in resolving this issue (Paiman & Effendy, 2020). Additionally, 
employing existing space optimally for agricultural operations reduces the cost of purchasing food 
and may also be a source to generate additional income. With the correct usage, planting trees in 
polybags can also give high returns.  

Due to the short growing period, sweet corn or scientifically known as Zea mays L. is 
considered a suitable plant to be grown using a polybag. Typically, sweet corn is cultivated for fresh 
consumption as well as for use as a raw ingredient in the canning industry (Najeeb et al., 2011). 
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Coşkun et al. (2006) declared that corn is among the beneficial grains for human daily intake after 
rice, and it contains many sources of nutritional properties such as 3.35 g protein, 10 g oil, 221 g 
carbs, 0.03 g calcium, 1.11 g phosphorus, and 2.8 g potassium per kilograms. 
 Recently, the application of organic materials such as compost and biochar in planting 
mediums has increased due to the great concern on the negative effects of extensive use of 
chemical fertilizer on the soil and environmental health. Organic fertilizer could enhance the 
microbial population and activity of microbial enzymes (Hussain et al., 2020). Compost and biochar 
are widely used organic materials containing living microorganisms or microbes that are beneficial 
to promote crop growth and supply nutrients (FAO, 2012). 
 Biochar is developed from burning plant-derived biomass either by man-induced or natural 
fires (Schmalzer et al., 2007). Biochar is typically created by pyrolyzing biomass at temperatures 
between 300°C to 600°C. The natural organic biomass combustion produces black carbon, which 
accounts for a significant amount of the organic carbon in the soil (Atkinson et al., 2010). Applying 
biochar to soil may increase soil fertility and carbon storage. Due to its porous substance, biochar 
can absorb and hold vast quantities of water (Liu et al., 2012). Omara et al. (2020) stated that 
adding biochar derived from timber had increased the retention of N in soil and uptake of N into 
crop biomass, thus reducing the leaching of NH4+. Thus, nutrients on the soil surface are available 
for plant uptake (Zwieten, 2012). Besides, Lubis et al. (2021) found that treatment with 50 g/polybag 
of biochar increased the corn plant height up to 176.17 cm. Adding biochar may retain more water 
and alter the pore space of the soil, allowing roots to grow freely and absorb many nutrients. In 
addition, Jatav et al. (2020) also claimed that biochar could significantly alter the soil's role in 
enhancing plant growth, water holding capacity, fertility retention, mineralization of organic 
phosphorus, quantity, and quality improvement of several crop species, and carbon sequestration. 
 Besides that, adding compost in planting medium has also received a lot of attention among 
farmers since it is among the ecologically friendly waste treatment solutions to overcome the 
pollution problems. Composting aids nutrient management and may assist in counteracting soil 
organic matter loss and erosion (Mclauchlan, 2007). Adding compost to the soil is seen as a means 
of preserving or recovering the condition of soils, owing to the organic matter fertilizing or enhancing 
characteristics. Additionally, it may aid in carbon isolation and may be used to partly replace peat 
and fertilizers (Tweib et al., 2011). 
 Applying biochar and compost, either alone or in combination, give different responses to 
plants. Agegnehu et al. (2016) indicated that using biochar has resulted in the greatest total 
biomass and grain production. The study found that compost and combination of biochar-compost 
application with a small amount of chemical fertilizer had significantly increased grain weights and 
improved grain filling. Thus, the study was conducted to evaluate the response of sweet corn grown 
in polybags towards the different compositions of biochar and compost application in the planting 
medium. The information gained from this study will provide significant literature on the beneficial 
use of biochar and compost in promoting corn growth in polybags.   

 
MATERIALS AND METHOD 
 
Seed preparation and germination 
 
The F1 King Corn 988 hybrid was purchased from a local supplier and used as a source of planting 
material. Corn seeds were soaked in water for 24 hours prior to being placed onto a seedling tray 
containing peat moss for germination. Seeds were raised for about two weeks, and uniform and 
healthy seeds were used in the study. 
 
Medium and treatments preparation  
 
The biochar and compost were purchased from a local market. Five treatments, namely T0 (Soil) 
as control, T1 (soil and compost at ratio 1:1), T2 (soil and biochar at ratio 1:1), T3 (soil, compost, 
and biochar at ratio 1:1:0.5), and T4 (soil, compost and biochar at ratio 1:2:2) were prepared.  
Biochar and compost were mixed with the soil before being used in the study. About 10 kg of 
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mixtures for each treatment was filled in a polybag. The treatments were arranged in randomized 
complete block design (RCBD) with four replications Cultural Practices. NPK green fertilizer at a 
ratio of 15:15:15 with a rate of 150 kg/ha was used to promote corn growth as suggested by the 
Department of Agriculture (2014). The fertilizer was applied twice a month, and seedlings were 
watered two times per day. Pest and disease control were done manually. 
 
Parameter measurement and data collection 
 
Table 1 presents the growth parameters consisting of plant height (PH), leaf area (LA), stem 
diameter (SD), fruit weight (FW), fruit length (FL), fruit diameter (FD), plant fresh weight (PFW), and 
plant dry weight (PDW). Data were recorded at the maturity and harvesting stages according to the 
method described by Akanbi et al. (2010). 
 

Table 1. Parameter measurement 

Parameter Descriptions 

Plant height 
 

Plant height was determined using measuring tape from the plant base 
to the end tip of the higher leaf. 

Leaf length, width, and area The leaf length and width were measured using a measuring tape. The 
value of leaf length and leaf width was used to determine the leaf area 
and calculated as leaf length x leaf width x 0.75, as described by Arthur 
(2014). 

Stem diameter (plant girth) 
 

Plant girth refers to cylindrical, sturdy and clear separation between 
internodes and nodes. Nodes retain the leaves, while internodes are 
the gaps in between. The stem diameter was determined using a digital 
caliper. 

Fruit weight The fruit weight was measured when the fruit matured using a weighing 
scale. 

Fruit length and diameter The measurement of fruit length and fruit diameter was done 
immediately after harvest. Fruit length was measured using a ruler 
while fruit diameter was determined using a digital caliper. 

Plant fresh weight and dry 
weight 

The fresh weight of the plant was determined after harvesting and 
before drying in an oven at a temperature of 60ºC until a constant 
weight was obtained for determination of its dry weight. 

Water content percentage The water content percentage in plants was determined according to 
the difference between fresh and dry weight. 

 
Statistical analysis 
 
The Data were subjected to analysis of variance (ANOVA) using Statistical Package Social Science 
(SPSS) Software Version 26. Means comparisons were made using the Duncan New Multiple 
Range Test (DNMRT) at a P < 0.05.  Pearson correlation analysis was conducted to determine the 
correlation among the parameters studied.  

 
RESULTS AND DISCUSSION 
 
The performance of sweet corn toward different ratios of biochar and compost was successfully 
determined through the identification of growth parameters such as plant height, stem diameter, 
leaf area, fruit length, fruit weight, fruit diameter, plant fresh weight, plant dry weight, and water 
content percentage. The mean performance for each parameter is presented in Table 2.   
 The results of the study indicated that sweet corn treated with treatment T2 (soil amended 
with biochar alone at ratio 1:1) recorded the highest mean value and were significantly different in 
several growth parameters such as stem diameter (2.82 cm), fruit weight (307.25 cm), fruit diameter 
(5.71 cm), and plant fresh weight (324.00 g) as compared to control and other treatments. Mahdian 
et al. (2020) found that total dry biomass and yield of corn were the highest in soil supplemented 
with 100% biochar derived from sago bark. The study conducted by Huang et al. (2019) showed 
that the application of biochar on saline soil enhanced the growth of sweet corn. Besides that, the 
application of biochar could also improve the photosynthetic process in plants, thus resulting in high 
production and marketable produce. 
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Table 2. Growth performance of sweet corn after 70 days of planting 

Treatment PH 
(cm) 

SD 
(cm) 

LA 
(cm2) 

FL 
(cm) 

FW 
(g) 

FD 
(cm) 

PFW 
(g) 

PDW 
(g) 

WC 
(%) 

T0 189.18a 2.66b 697.98ab 32.38a 256.00b 5.16b 302.25b 72.00a 74.43bc 
T1 161.05c 2.30c 497.38c 29.73b 215.50d 4.88b 278.75c 75.00a 73.11c 
T2 192.43a 2.82a 733.30a 32.38a 307.25a 5.71a 324.00a 80.25a 75.23bc 
T3 175.55b 2.67b 648.52b 29.40b 227.50c 5.05b 254.50d 47.25b 81.43a 
T4 145.35d 2.10d 309.95a 23.90c 106.75a 3.40c 162.75e 34.25c 78.85ab 

aMeans followed by the same letter in the same column do not differ statistically by Duncan New Multiple Range Test 
(DNMRT) at level P < 0.05.  
bGrowth parameters consist of plant height (PH), stem diameter (SG), leaf area (LA), fruit weight (FW), fruit length (FL), 
fruit diameter (FD), plant fresh weight (PFW), plant dry weight (PDW), and water content (WC).  

 
 In contrast, treatments T1, T3, and T4 consisted of planting mediums added with compost. 
The results showed that T1 (soil amended with compost alone at a ratio of 1:1) had significant 
differences in plant height, stem diameter, leaf area, fruit length, fruit weight, and plant fresh weight 
as compared to the control. However, all growth parameters' averages were relatively low 
compared to the control. Compared to T1, the T3 treatment (soil amended with compost and 
biochar at ratio 1:1:05) showed that adding biochar in a medium containing compost could improve 
some growth parameters of sweet corn. The results indicated that the addition of biochar gave 
significant differences in plant parameters and increased plant height (161.05 cm to 175.55 cm), 
stem diameter (2.30 c to 2.67 cm), leaf area (497.38 cm2 to 648.52 cm2), fruit weight (215.50 g to 
227.50 g), and water content (73.11% to 81.43%).  
 Treatment 4 (soil amended with compost and biochar at a ratio of 1:2:2) recorded the lowest 
value in most parameters except for water content. Significant differences were recorded in growth 
parameters such as plant height, stem diameter, fruit length, fruit diameter, plant fresh weight, and 
plant dry weight as compared to the control. The results showed that high amounts of compost and 
biochar in the planting medium will reduce plant growth and negatively affect the yield. The 
mechanism of plant growth reduction found in this study also could be due to the application of 
immature and high amounts of compost. 
 Biochar plays an important role in the development of a sustainable agricultural system. 
Application of biochar in soil is particularly beneficial in terms of improving soil quality and 
stimulating plant growth (Rawat, 2019). A study conducted by Mensah and Frimpong (2018) also 
found that the addition of biochar to acidic soil has increased maize plant height which could be 
due to improved soil pH and increased phosphorus availability. Besides that, Sun et al. (2017) 
reported that biochar treatment at the rates of 1% to 5% resulted in maize plant growth and 
physiological changes, including increases in plant height and stem diameter. Moreover, biochar 
as soil amendment resulted in increased water holding capacity and silt in soil, which promoted 
stem growth (Jatav et al., 2020). 
 The study also found that applying biochar in the soil can increase the leaf area, shoot dry 
and fresh weight, and root dry weight of maize plants. According to Tanure et al. (2019), biochar 
creates more biomass, and this will increase water absorption and improve soil fertility, 
subsequently providing greater nutrient accumulation which could promote corn growth. The 
increase in grain weight, grain length, and fruit diameter is also in line with Agegnehu et al. (2016) 
who reported that a combination of biochar and compost with fertilizer also could give higher grain 
weight and grain filling. The results also found that T3 and T4 have high water content because 
both T3 and T4 use a high rate of biochar. This shows that biochar exhibited a high-water holding 
capacity which can retain water for plant uptake. Tanure et al. (2019) also confirmed that water 
availability in the soil increases with biochar application resulting in higher water content in the crop. 
 The current study also found that the application of compost reduced some plant growth 
parameters. Jakubus (2020) stated that compost could give a positive effect on stimulating seed 
germination and root growth. However, the maturity and stability of compost play essential roles in 
enhancing plant growth. Gao et al. (2016) reported that the presence of phytotoxic compounds in 
immature compost might restrict plant growth. Fuchs et al. (2014) also informed that the reduction 
in plant growth is due to the unavailability and immobilization of nitrogen in immature compost. The 
results are also in line with Nur Aqeela et al. (2021) who found that the addition of 50% compost in 
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planting medium has restricted and reduced some plant growth parameters such as plant height, 
leaf area and plant width. The authors recommended that the addition of 5% to 20% of compost in 
the planting medium is sufficient to give the greatest results and promote plant growth. 
 The Pearson correlation analysis is presented in Table 3. The results showed that most 
parameters have moderate to strong positive correlation at a significant level of 0.01 among each 
other except with water content. A negative and low relationship was recorded in water content with 
all parameters. The analyses also found that plant height, stem diameter, leaf area, fruit weight, 
fruit diameter, fresh weight, and dry weight were not correlated with water content and showed no 
significant difference.   
 

Table 3: Pearson correlation analysis 

 PH SD LA FW FL FD PFW PDW WC 

PH 1 .931** .955** .917** .808** .817** .866** .623** -.129 
SD  1 .953** .911** .792** .818** .806** .521* -.020 
LA   1 .939** .878** .880** .884** .633** -.139 
FW    1 .896** .928** .967** .785** -.307 
FL     1 .789** .908** .789** -.470* 
FD      1 .902** .726** -.264 
FDW       1 .872** -.431 
PDW        1 -.768** 
WC         1 

** Correlation is significant at the 0.01 level (2-tailed). 
  * Correlation is significant at the 0.05 level (2-tailed). 

 
CONCLUSIONS 
 
The application of biochar to polybag-growing medium for sweet corn has improved most of the 
growth parameters. The study found that application of biochar alone with a ratio to the soil medium 
1:1 can perform better than control treatment. The application of biochar together with compost also 
showed promising results. However, the study found that addition of compost in polybag-growing 
medium for sweet corn caused a reduction in plant growth parameters compared to control 
treatment and others. The results also found that, with increased compost and biochar application, 
most of the growth parameters were reduced. Hence, further research is needed to measure the 
quality of compost and biochar used, which immaturity may affect plant performance. The study 
also has provided beneficial information and contributions to the existing literature on the 
optimization of suitable medium for promoting sweet corn growth in polybags. The use of biochar 
and compost also can reduce dependency on extensively used inorganic fertilizer, which is harmful 
to the environment. Lastly, the result of this study can also encourage people to be involved in 
agricultural activities even when there is limited space. 
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