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ABSTRACT

This study assessed the potential application of biochar as a renewable nutrient source to enhance
soil fertility and crop productivity in small-scale farming systems in Narathiwat Province, Thailand.
A field experiment using five treatments—control (no amendment), rice husk biochar, rubber wood
biochar, oil palm bunch biochar, and raw organic residues—was conducted on baby corn (Zea mays
L. var. saccharata) grown in sandy soil. Oil palm bunch biochar significantly improved plant height,
biomass, and yield compared to the other treatments, while also increasing soil organic matter and
nutrient availability. A complementary survey of 30 local farmers revealed that 30% had already
adopted biochar, and 43.33% expressed interest in its future use. Among the interested group, 73%
believed adoption could increase if simpler application methods and more accessible equipment
were developed. These findings demonstrate the promise of oil palm bunch biochar as an effective
and sustainable soil amendment, particularly for improving sandy soil conditions in smallholder
farming systems.
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Moreover, the Thai government has supported innovation and new technologies to enhance
agricultural productivity. However, increased agricultural activity has also led to the rapid
accumulation of agricultural residues (Koul et al., 2022). In 2023, Thailand generated
substantial waste from three major economic crops: rice, para rubber, and oil palm. Rice
production amounted to 25.80 million tons, resulting in 5.16 million tons of rice husks. Para
rubber, a key export commodity, contributes to approximately 500,000 rai of replanting
annually due to declining latex yields in trees over 25 years old, producing around 8 million
tons of rubber sawdust. Additionally, oil palm production generated approximately 80,000
tons of oil palm bunches annually. If not managed properly, this accumulation of crop waste
poses serious threats to ecosystems and contributes to climate change (Boluda-Verdu et al.,
2022). To address these challenges, research shows that agricultural waste can be converted
into biochar (Lin et al., 2021; Rathore et al., 2021; Rathod et al., 2023; Van Nguyen et al.,
2022; Wang & Wang, 2019a). Biochar, a carbon-rich material produced via pyrolysis of
organic residues such as rice husks, sawdust, and oil palm bunches at temperatures above
300°C in the absence of oxygen, can be used to improve soil fertility and environmental
health (Panwar et al., 2019; Patel et al., 2021).

Applying biochar to soil has been shown to improve soil structure, fertility, and
water-holding capacity, and to boost crop yields with minimal environmental impact
(Dai et al., 2020; Hien et al., 2021; Mylavarapu et al., 2013; Neogi et al., 2022; Piash et
al., 2023; Siedt et al., 2021; Verheijen et al., 2019; Wang et al., 2022). This potential is
especially valuable in Narathiwat Province, where many farmers operate on sandy soils
with low fertility. According to the Land Development Department (2024), about 22,135
rai of land in the province is affected by poor soil conditions, exacerbated by long-term
chemical fertiliser use. Biochar, being rich in stable carbon, can remain in the soil for
extended periods, offering long-term benefits (Agegnehu et al., 2016; Das et al., 2020; Li
et al., 2017; Majumder et al., 2019; Qian et al., 2020; Samoraj et al., 2022). Furthermore,
crop residues from para rubber, oil palm, and rice, which are abundantly available in the
region, can be utilised for biochar production, reducing waste and reliance on chemical
fertilisers. Although many studies have reported the agricultural benefits of biochar (Jiang et
al., 2021; Marousek & Trakal, 2022; Mohammadi et al., 2017; Neogi et al., 2022; Rombel
et al., 2022; Vochozka et al., 2016; Wang et al., 2022), few have explored its adoption
by farmers. This research thus aims to fill that gap by evaluating the effects of different
types of biochar on crop performance and by analysing farmers' awareness, interest, and
adoption of biochar technology.

This study focuses on baby corn (Zea mays L. var. saccharata), a crop with a short
growth cycle, economic importance for small-scale farmers, and high sensitivity to soil
fertility, making it an ideal test crop. The research objectives are to measure the effects of
various biochar types on baby corn growth and yield in sandy soil, and to assess farmer
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acceptance of biochar use. The findings are expected to provide insights that support
sustainable agricultural practices, economic viability, and environmental protection for
small-scale farmers in Narathiwat Province.

MATERIALS AND METHODS
Comparison of Different Waste of Biochar on Plant Growth, Yield, and Soil Fertility

The purpose of this experiment was to find the best waste residue that increases the growth
and yield of baby corn.

Experimental Design and Treatments

This study used a completely randomised design (CRD). Seven treatments and four
replications were examined in this experiment.

*  Treatment 1: Control (sandy soil)

*  Treatment 2: Rice hull biochar

*  Treatment 3: Rubber sawdust biochar
*  Treatment 4: Oil palm bunch biochar
*  Treatment 5: Rice hull

*  Treatment 6: Rubber sawdust

e Treatment 7: Oil palm bunch

Treatment 2-7 was prepared using sandy soil well mixed with different materials at a
ratio of 1:1 (by weight).

Baby corn (Zea mays L. var. saccharata) seeds were obtained from the Department of
Agriculture, Thailand. Seeds were germinated in nursery trays and transplanted after 10
days. Baby corn seedlings were planted in each plot in triplicate. After 1 week, only one
seedling was planted in each pot and watered at field capacity. Fertiliser was applied as a
compound Fertiliser N:P,O: K O, 15:15:15, 50 kg/rai before planting, and 46-0-0, 50 kg/
rai, 25 d after planting.

The biochar used in this experiment was prepared by pyrolysis of rice hulls, rubber
sawdust, and oil palm bunches at 450°C for 3 hours in a limited oxygen environment,
following standard biochar preparation protocols.

Data Collection

The measured plant growth indexes and yield included:
Plant Height - The plant height was measured regularly every 1 week from ground
level to the highest part of the leaf.
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Number of Leaves - The number of leaves was counted manually each week during the
vegetative growth period until 55 days.

Stem Diameter was measured 5 cm above the soil surface using a digital vernier calliper.

Stem Fresh-Dry - At the end of the experiment (55 days), aboveground biomass was

Weight collected and weighed. The stem was then oven-dried at 80°C for
72 h, and the dry weight was recorded.

Root Length - At 55 days, the longest root from each plant was measured from
the base to the tip.

Yield Weight - Yield per corn was recorded using an electronic balance, measured

both before and after husking.

Soil Collection and Analysis

Soil used was the Ban Thon soil series: Bh (sandy, siliceous, superactive, ortstein,
isohyperthermic, Typic Haplorthods) collected from Mueang District, Narathiwat, at 0—15
cm depth. Samples were air-dried and sieved through a 2 mm sieve. Chemical analysis
included pH (pH meter), organic matter (Walkley and Black), total N (Kjeldahl), available
P (Bray II), and available K (NH,OAc, pH 7.0) following Sparks et al. (2020).

Statistical Analysis

The data were analysed using SPSS software. One-way ANOVA and Duncan’s Multiple
Range Test (DMRT) were used to determine significance at p <0.05. For descriptive survey
data, frequency and Pearson’s correlation were used.

The Adoption and Barriers of using Biochar by Farmers

Data Collection and Analysis

A field survey of 30 farmers in Narathiwat Province was conducted to assess biochar
adoption. A standardised questionnaire with 13 items across four dimensions—economic,
social, environmental, and barriers to adoption—was administered using a Likert scale
(3 = very important; 2 = important; 1 = unimportant).

Descriptive statistics such as frequency and percentage were used, and Pearson
correlation analysis was performed to explore associations.

Guideline for the Utilisation of Biochar in Sandy Soil

Data Collection and Analysis

Content analysis was used to interpret farmer feedback regarding biochar adoption and to
identify practical guidelines and challenges.

114 Pertanika J. Trop. Agric. Sci. 49 (1): 111 - 126 (2026)



Biochar for Crop Productivity and Soil Fertility

RESULTS AND DISCUSSION
Effect of Biochar on Plant Growth, Yield, and Soil Fertility

Plant Growth

On average, the tallest plant (144.56 cm) was observed in the oil palm bunch, but not
in the rice hull biochar and oil palm bunch biochar. The shortest plants (38.22 cm) were
observed in the control treatment. The number of leaves per plant was higher in response
to oil palm bunch biochar (12.66 leaves), but the minimum average number was observed
in the control treatment (8.44 leaves). The highest average stem diameter was observed
for the oil palm bunch biochar (2.22 mm), but the lowest average number was observed
in the control treatment (0.99 mm). The maximum mean stem fresh and dry weights were
obtained with palm bunch biochar (8.43 and 2.20 g), but the minimum average number
was obtained with the control treatment (0.27 and 0.10 g). The longest average root
length was observed for rice hull biochar (59.17 cm) cm, but the shortest average number
was observed in the control treatment (28.78 cm). The effect of biochar on plant growth
presented in Table 1 showed that the treatment that was applied with raw waste material

Table 1
The effects of the biochar on the plant growth

Treatment Height (cm) Leaf no. Stem Stem fresh Stem dry Root length
(leaves/pot) diameter weight (g) weight (g) (cm)
(mm)

Control 38.22 + 844+0329 0.99+0.03° 027+0.04¢ 0.10+£0.03° 28.78+1.20°
1.524

Rice hull 135.99 + 11.98 £0.46° 2.01+0.10°> 557+0.80°¢ 1.27+0.09°> 59.17+2.50*

biochar 5292

Rubber 78.89 + 10.22+£037¢ 1.45+0.09°¢ 2.13+£0.339 0.27+0.05° 33.62+1.70°

sawdust 341°

biochar

Oil palm 132.89 + 12.66 £0.52* 2.22+0.15* 843+090* 220+0.15* 54.89+220°

bunch 493+

biochar

Rice hull 61.99 + 10.11£0.40° 1.49+0.09°¢ 1.73+£0.30¢ 0.40+0.06° 4850+1.90°
2.78¢

Rubber 54.99 + 944 +£036° 1.22+0.07¢ 1.07+£0.22¢ 0.13+£0.03° 31.12+1.39°

sawdust 2.22¢

Oil palm 144.56 + 11.55+£0.45° 2.22+0.12* 6.93+0.85> 2.13+0.11* 46.69+2.11°

bunch 5.632

C.V. (%) 8.91 4.38 4.55 19.65 25.23 11.95

F-test Hok Hk *k *k #ok #ok

Note. Numbers followed by the same letter in the same column are not significantly different at the 99% level
(DMRT). F-test: ** = significant at p <0.01
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and biochar (Treatment 2-7) as an amendment significantly increased plant height, number
of leaves, stem diameter, stem fresh and dry weight, and root length when compared with
the control. This indicates that the application of biochar improves plant growth (Table 1).

Plant Yield

Table 2 shows the effect of biochar on yield. The individual weight was significantly higher
in oil palm bunch biochar, followed by rice hull biochar and oil palm bunch. The types of
organic wastes of these plants, rice hulls, and rubber sawdust, can increase plant growth,
but this growth does not develop in plant yield. The control, rice hull, and rubber sawdust
treatments produced no yield.

The use of biochar enhanced growth parameters and resulted in the highest plant yield.
Analysis of average baby corn yield before and after peeling. The best crop performance in
terms of yield was observed among the treatments of all biochar treatments that enhanced
growth and yield, whereas the lowest yield was recorded with the control. However, all
raw wastes, namely rice hull and rubber sawdust, had no effect on yield. However, all of
these treatments were significantly higher than that of the control. Biochar amendment
significantly increased crop growth, productivity, and soil nutrition. (Abiven et al., 2015;
Lychuk et al., 2015; Manirakiza & Seker, 2020). Moreover, Meyer et al. (2021) investigated
the effects of biochar and found that it enhanced the soil organic content, soil water storage
capacity, and nitrogen content, while also exceeding the average yield of 7%. Applying
biochar made from forest biomass to beet fields in Labrador, Canada, improved yields
from 2.9 to 11.4 mgha™!, resulting in an average annualised net return over variable costs
of $4953ha™!, four times the average return on potato production of $965.48 ha™! (Keske et

Table 2
The effects of the biochar on the plant yield

Treatment Yield before peel (g/corn) Yield after peel (g/corn)

Control 0.00 +0.00 ¢ 0.00 +0.00 ¢

Rice hull biochar 5.50+0.66° 1.50 £ 0.24°
Rubber sawdust biochar 1.20£0.29 ¢ 0.89+0.21°

Oil palm bunch biochar 7.90+0.82° 230+0.36°

Rice hull 0.00 +0.00 ¢ 0.00 £ 0.00 ¢
Rubber sawdust 0.00 +0.00 ¢ 0.00 +0.00 ¢

Oil palm bunch 4.50+0.56° 1.30£0.22°

C.V. (%) 39.92 33.01

F-test *x ok

Note. Numbers followed by the same letter in the same column are not significantly different at the 99% level
(DMRT). F-test: ** = significant at p <0.01
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al., 2020). It has been demonstrated that biochar offers agricultural ecosystems a number
of advantages, including increased yields (Katterer et al., 2016).

Soil Fertility

The initial soil values are listed in Table 3. The pH of the soil ranged from 5.0 to 5.9 among
different biochars. pH of all treatments was in a range of 5.0-6.8 for tropical soil (Udo &
Ogunwale, 1977). The resulting electrical conductivity content in the soil was in the range
0f 0.02-0.04 mScm ' and remained below the limit of the EC value for agricultural soil, 4
dSm! (Christiansen, 1977). Organic matter content ranged from 2.11 to 2.65%, showing
that it was optimum at the critical level between 1.5 and 3.5% for soils in the tropics. The
control group had the lowest score (1.16%). Total N varied between 0.08-0.16%, showing
that it was lower than the critical level between 0.3 and 0.6% for soils in the tropics
(Bremner & Mulvancy, 1982). Available P content extended between 22.0 and 138.0 mg
kg, showing that it was greater than the critical level between 10 and 15 mg/kg (Adeoye
& Agboola, 1985). The available K content ranged from 7.0 to 30.0% and was lower than
the critical level of 60-90 mg kg-1 (Adeoye, 1986).

Application of biochar increased soil pH, OM, N, and P values compared to the other
treatments. This indicates that OM and P are not required for optimal crop production.
However, soil requires the addition of nitrogen for optimal crop production. Direct
fertilisation impacts and an increase in soil nutrient stocks, particularly phosphorus (P),
have been demonstrated for biochar (Biederman & Harpole, 2013; Gul & Whalen, 2016;
Shepherd et al., 2017; Zhang et al., 2017).

Table 3
Soil analysis before planting

Treatment pH EC OM (%) Total N Avail. P Avail. K
(mSem) (%) (mgkg) (mgkg")

Control 5.1¢4 0.03 1.67¢ 0.08¢ 22.00f 17.00°
Rice hull biochar 5.4¢ 0.03 2.11¢ 0.112¢ 91.00¢ 30.00°
Rubber sawdust biochar 5.1¢4 0.02 2.11¢ 0.112¢ 29.00¢ 8.00%
Oil palm bunch biochar 6.4 0.04 3.36° 0.17¢ 138.00° 9.00¢
Rice hull 5.5° 0.03 2.06¢ 0.10%¢ 99.00¢ 7.00¢
Rubber sawdust 5.3¢ 0.02 3.29° 0.16% 22.00f 9.00¢
Oil palm bunch 6.32 0.04 2.33% 0.128 183.007 15.00¢
C.V. (%) 14.77 2.23 12.37 11.71 1.32 1.46
F_test sk ns sk k sk sk

Note. Numbers followed by the same letter in the same column are not significantly different from the DMRT
test at the 99% level
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Table 4
Soil analysis after planting
Treatment pH EC OM (%) Total N Avail. P Avail. K
(mScm) (%)  (mgkg') (mgkg")
control 5.0 0.03¢ 1.16¢ 0.06 12.00¢ 4.008
Rice hull biochar 5.7° 0.06° 1.84¢ 0.09 68.00° 434.00°
Rubber sawdust biochar 5.2¢ 0.03¢ 1.91° 0.10 12.00¢ 33.00f
Oil palm bunch biochar 5.7° 0.15° 2.65° 0.13 85.00* 90.00°
Rice hull 5.9° 0.05% 1.85¢ 0.09 51.00¢ 123-00°
Rubber sawdust 5.2¢ 0.05% 2.30° 0.12 14.00¢ 68.00°
Oil palm bunch 5.7° 0.06° 1.91¢ 0.10 56.00¢ 83.00¢
C.V. (%) 17.00 18.5 17.46 11.7 2.70 5.78
F-teSt koK kok kok ns ksk ksk

Note. Numbers followed by the same letter in the same column are not significantly different from the DMRT
test at the 99% level

Table 4 shows the soil analysis after baby corn was harvested; the pH of the soil ranged
from 5.0 to 5.7 among different biochars. pH of all treatments was in a range of 5.0-6.8
for tropical soil (Udo & Ogunwale, 1977). The resulting electrical conductivity content
in the soil was in a range of 0.03-0.15 mScm™ and remained below the limit of the EC
value for agricultural soil, 4 dS/m™ (Christiansen, 1977). Total N varied between 0.06-
0.13%, showing that it was lower than the critical level between 0.3 and 0.6% for soils in
the tropics (Bremner & Mulvancy, 1982). Available P content extended between 12.0 and
85.0 mg kg'!, showing that it was greater than the critical level between 10 and 15 mg kg'!
(Adeoye & Agboola, 1985). The available K content ranged from 4.0 to 434% and was
greater than the critical level of 60-90 mg kg! (Adeoye, 1986).

The soil was analysed before and after the baby corn was harvested. Soil increased
the availability of OM, N, and P after biochar application. Moreover, increased soil
organic matter content (Van Zwieten et al., 2007; Bera et al., 2016; Lashari et al., 2013;
Van Zwieten et al., 2010). The application of biochar to tropical soils makes the soil more
fertile. However, K decreased because much of the K in the biochar plots could have been
lost for plant uptake.

The Adoption and Barriers of using Biochar by Farmers

According to farmer field surveys in the sandy soil of Narathiwat Province, most farmers
were interested in using biochar (43.33%), followed by farmers who decided to adopt the
practice of applying biochar in their fields (30.00%). However, 26.67% of farmers hesitated
to use biochar in croplands (Table 5). Most farmers in this area are small-scale farmers
and have experience in crop cultivation for a long time. Similar to Latawiec et al. (2017),
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farmers who had operated agricultural
enterprises for 10-20 years were the most
familiar with biochar (40%), while people
who had operated agricultural businesses
for 5-10 years were the least familiar (17%).
Small-scale farmers in Brazil are more
likely to embrace innovation because their
operations yield greater profits than those of
larger farmers (Table 5).

Table 5
Interest in the adoption of using biochar by farmers
in Narathiwat Province

Interest adoption Frequency Percent
Interest 13 43.33
Practice (adopted) 9 30.00
Hesitate 8 26.67
Total 30 100

Table 6 presents Pearson correlation coefficients (r) between the biochar adoption

and economic, social, environmental, and barrier factors with interest in biochar adoption

in farmer fields at p < 0.05. can be classified into three groups of farmers with various

reasons to use biochar.

Table 6
The correlation of economic, social, environmental, and barrier factors with interest in biochar adoption in
farmer fields
Factors Interest in adopting
Interest Adopted Hesitate
Economic value
Creating a value-added agricultural waste product 0.107 0.347 -0.480"
Save chemical fertiliser cost 0.404" 0.400™ -0.867"
Increase income, yield 0.389" 0.342 -0.789"
Purchase of agricultural waste materials and processing 0.007 0.376" -0.398"
them to make money
Social value
Biochar creates local jobs 0.121 -0.064 -0.070
Enhance food security 0.112 0.492™ -0.635™
Improve livelihoods and reduce poverty for farmers 0.260 -0.050 -0.240
Environmental value
Biochar improves soil health in terms of enhancing the 0.586™ 0.040 -0.699™
physical, chemical, and biological properties of the soil
Utilising available agricultural waste biomass 0.340 0.173 -0.561
Carbon sequestration 0.569™ -0.277 -0.350
Barriers to adoption
Insufficient practical knowledge about biochar application 0.086 -0.308 0.223
Production methods are complicated -0.538™ -0.065 0.67"
Limited access to necessary equipment -0.339 -0.011 0.391"

Note. *Significant at five levels of probability (p < 0.05)
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First group: Farmers who were interested in using biochar showed that economic value
was positively correlated with saving chemical costs (0.404*) and increasing income and
yield (0.389**). Environmental values were positively correlated with biochar, which
improved soil health by enhancing the physical, chemical, and biological properties of
the soil (0.586**) and carbon sequestration (0.569**). However, barriers to adoption were
negatively correlated with complicated production methods (-0.538**). Biochar must be
profitable for farmers to be used extensively as a soil amendment. One of the primary
elements encouraging farmers to adopt new techniques is yield gains, as they directly
improve financial performance (Azzi et al., 2019). Moreover, selling biochar as a product
or using or selling the heat and other energy generated during pyrolysis are two other ways
for farmers to make money using a biochar system (Azzi et al., 2022).

In the second group, farmers willing to accept biochar and apply it in practice showed
that economic value was positively correlated with saving chemical costs (0.400**), and
farmers could purchase agricultural waste materials and process them to make money
(0.376*). Regarding social value, being positively correlated with biochar can enhance
food security.

The last group, farmers, was hesitant to use biochar in their field; it showed that
economic value was negatively correlated with creating a value-added agricultural
waste product (-0.480%), saving chemical costs (-0.867**), increasing income and yield
(-0.789*%*), and purchasing agricultural waste materials and processing them to make
money (-0.398**). Social value was negatively correlated with enhanced food security
(-0.635%%), Barriers to adoption were positively correlated with complicated production
methods (0.67**) and limited access to necessary equipment (0.391%).

Guideline for the Utilisation of Biochar in Sandy Soil

Guideline for Interest Group

The farmers in this group considered the economic and environmental values, including
saving costs of commercial fertiliser and biochar, which can increase income and yield, as
well as carbon storage in soil. However, farmers are concerned that the biochar method is
complicated. Therefore, the government should support farmers with training methods or
transfer new technologies for biochar production in an easy way. However, an alternative
way to improve sandy soil for farmers in this group in the first way is to use oil palm
bunches to improve soil; however, in treatment 7, the application of oil palm bunches
increased plant height not significantly with the biochar of rice hull and oil palm bunches.
Then, they exchange experiences with farmers who adopt biochar in their fields. Next,
we show the advantages or compare the growth and yield of biochar and raw oil palm
bunches and assess the interest in adopting biochar again. Compared to conventional crops,

120 Pertanika J. Trop. Agric. Sci. 49 (1): 111 - 126 (2026)



Biochar for Crop Productivity and Soil Fertility

biochar was shown to be more beneficial when applied to sandy soils and intensive crop
production systems (such as those that produce fruits and vegetables). In some regions, it
has been demonstrated that using biochar increases yields, giving farmers an extra revenue
stream (Jansen, 2023).

Guideline for Adopted Group

The farmers in this group are ready to practice applying biochar in their field because
they accept the economic and social value, including saving on chemical fertiliser costs
and purchasing agricultural waste materials and processing them to make money. This
encourages them to utilise para-sawdust biochar, followed by oil palm bunches and rice
hulls, because para-rubber is the main economic crop in Narathiwat Province, followed
by oil palm and rice. Therefore, every year, this agricultural waste is easily found in this
area, and the price for transporting it is low.

Guideline for Hesitant Group

Farmers in this group are most concerned about economic value, including creating value-
added agricultural waste products, saving chemical costs, increasing income and yield, and
purchasing agricultural waste materials and processing them to make money. Social value
farmers were negatively correlated with enhanced food security. Barriers to the adoption
of this group were production methods that were complicated and had limited access to the
necessary equipment. To overcome barriers to the adoption of biochar, the same interest
group was the government, which should support farmers with training methods or transfer
new technology for the production of biochar in an easy way and also support equipment
or credit access to them. Typically, in the local context of Narathiwat Province, a great
number of the farmers applied more chemical fertilisers in the long term, and most of the
farmers prefer to use chemical fertilisers rather than organic fertilisers to preserve crop yield
because they think the use of biochar requires more labor time and machine cost compared
with the use of chemical fertilisers, which have high nutrient content and faster growth;
however, biochar increases crop yield slowly in the short term. Therefore, organisations
should provide financial incentives to adopt biochar to address these challenges. Shackley
et al. (2016) discussed the societal effects of biochar attractiveness in relation to food
security, economics, health, and energy efficiency. According to their findings, social and
cultural factors are the primary obstacles to using biochar in agriculture. The socio-cultural
challenges identified included farmers' mistrust, a lack of biochar, a lack of equipment for
producing biochar, people's opposition to new development ideas, and a lack of knowledge
about the qualities of biochar. According to several studies, biochar is more likely to be
cost-effective in underdeveloped nations because of lower production costs (kilns and
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stoves) and the possibility of higher yield increases in tropical and sandy soils (Dickinson
et al., 2015; Pratt & Moran, 2010).

CONCLUSION

From the overall results, treatment with raw material and biochar (Treatment 2-7) as an
amendment resulted in the highest plant height, number of leaves, stem diameter, stem
fresh and dry weight, and root length when compared with the control. In contrast, the
treatment control showed the lowest overall growth response and yield performance in
plants. Thus, it can be concluded that the application of biochar has a significant effect on
plant growth, yield, and soil quality. The probability of using biochar in terms of adoption
is 30% of farmers will use biochar in their fields because they believe that biochar has
economic and environmental value in terms of saving chemical fertiliser costs, purchasing
agricultural waste materials and processing them to make money, and enhancing food
security. Moreover, 43% of farmers are interested in applying biochar in their fields, but
they are concerned about production methods being complicated and having limited access
to necessary equipment. This means that if the solution for the method and equipment of
biochar is 73% probable, farmers will use biochar in sandy soils. This is the first study
in Narathiwat Province and one of the first in sandy soil, showing a relationship between
applying biochar to soil on plant growth and yield and farmers’ interest in adopting it. This
is a possible choice for sustainable agricultural management of their farms. This information
will help small grower groups in Narathiwat Province.

LIMITATION

A limitation of this study was the lack of data on the number of baby corn ears per plant,
which is an important yield trait. Future research should include this measurement to fully
assess crop performance under different biochar treatments.
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