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ABSTRACT

The practice of intensive rice field cultivation and excessive chemical fertilizer use often leads to gradual declines
in soil quality and fertility, as well as environmental pollution. By employing Tetadi as an ameliorant technology
and adopting SRI cultivation techniques, we can mitigate the adverse effects on rice fields. This study aimed to
examine the effects of Tetadi soil ameliorant on the physical properties of paddy soil, growth, and rice yield using
the SRI method. The experiments were conducted in paddy fields in Pasar Ambacang, Kuranji, Padang city. Tetadi
soil ameliorant was applied at A=0, B=5, C=10, D=15, and E=20 t ha-1. Data on soil physical properties and plants
were statistically analysed using ANOVA. The results showed that the change has an insignificant impact on soil
physical properties, yet decreases BD (Bulk Density) by 28.2%; increases SOM (Soil Organic Matter) by 18.55%;
TPS (Total Pore Space) by 13.7%, moisture content by 5.6%, permeability by 34.2%, and Available Water Pores
(AWT) by 20%—application of 20 Mg ha-1. Tetadi increased the number of productive saplings by 52.65% and
yield by 69.46% compared to the treatment without Tetadi application.

INTRODUCTION

Paddy fields are land used for rice cultivation,
either continuously throughout the year or in rotation,
to support food production. However, the current
condition of rice fields is affected by declining
fertility due to intensive land cultivation and
excessive application of chemical fertilizers. In
general, farmers continuously cultivate their land and
apply relatively high levels of chemical fertilizer to
achieve maximum yields.

These practices often cause several problems,
such as land degradation and a gradual decrease in
soil fertility, and result in adverse environmental
impacts, including pollution. Intensive land cultivation
and high levels of fertilization yield maximum results
even in a short period, leading farmers to become
dependent on chemical fertilizers. As a result,
excessive fertilization can deplete plant nutrients and
lead to a gradual loss of soil fertility.

The solution to overcome this problem is to
implement sustainable agricultural practices that
maintain ecosystem balance and minimize negative
impacts on the land and environment. In rice fields,
the use of ameliorant technologies and cultivation
techniques is expected to reduce the adverse effects
of intensive processing and excessive fertilization.

One effort to provide ameliorant is by using
Terra Preta Biochar Rice Husk (Tetadi). Tetadi is a
combination of rice husk biochar and compost made
from manure and organic waste, which can improve
soil fertility (Gusmini et al., 2021; 2022). Biochar is
a soil amendment that can increase soil productivity
by improving soil physical properties. According to
Gusmini, Adrinal, Putri et al. (2021), biochar can
reduce soil bulk density, increase soil porosity, and
retain water and nutrients, thereby benefiting soil
fertility. Apart from that, biochar can increase
microbial activity and maintain nutrients in the soil
root zone by altering soil physical properties. Overall,
improvements in soil properties will contribute to
plant productivity.
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Manure compost derived from cow dung and
market waste always contains nutrients plants need
(Karim et al., 2020; Dewi et al., 2017). The
availability of nutrients plants need through manure
can increase soil organic matter. Apart from that,
the provision of market waste at this time will affect
the availability of soil microbes that support the
nutrient cycle for plant growth.

There is a combination of compost, which can
contribute nutrients needed by plants, and biochar
which can be a good adsorbant in retaining nutrients,
and can be used as an ameliorant to improve the
physical condition of the soil so that it can be an
alternative for farmers in reducing the dose of
artificial fertilizers which have the potential to
damage land and minimize environmental pollution.

The System of Rice Intensification (SRI) aims
to increase rice yields. SRI is a method of rice
cultivation that emphasizes soil, plant, and water
management through environmentally friendly
practices. SRI has the advantage of reducing
production costs and water use. Production costs
can be reduced by using 5-10 times fewer seeds
than in conventional planting methods (Rozen et al.,
2024; Rozen & Kasim, 2018) and by reducing
chemical fertilizer costs, as SRI emphasizes the use
of organic materials in its cultivation practices. The
SRI method can also save up to 50% of water
because it requires land in a moist condition, which
is very favorable for rice plant growth and
development.

Rozen & Kasim (2018) stated that the
Agricultural Ministry implemented the SRI method
on demonstration plots in the city of Padang and
several surrounding areas. The application of these
demonstration plots resulted in twice the average
production. Especially in the city of Padang, with
an average production of 4.5 Mg ha-1, it increased
to 8.5 Mg ha-1 in research conducted by Musliar
Kasim; this SRI research was then continued by
Nalwida Rozen, with results of 11.99 Mg ha-1. By
combining these ameliorants with the SRI method,
farmers can increase paddy field productivity
sustainably, without reducing soil fertility or polluting
the environment.

This research aims to examine the effect of
Tetadi on the physical properties of rice fields planted
with the SRI method and to determine the growth
and yield of rice plants in SRI method rice fields
planted with Tetadi.

MATERIALS AND METHODS

This research was carried out in the rice fields
of the Pasar Ambacang community, a sub-district

of Kuranji Padang City, and the Soil Physics
Laboratory, Faculty of Agriculture, Andalas
University, Padang.

This research used a Randomized Block Design
(RBD) with five groups and three replications, each
comprising 15 experimental units. Each plot was
given an ameliorant material. However, the full dosage
is as follows: A = No previous; B = 5 Mg ha-1 previous;
C = 10 Mg ha-1 previous; D = 15 Mg ha-1 previous;
and E = 20 Mg ha-1 previous.

The following are the implementation stages
undertaken to assess the achievement of research
indicators.

Tetadi Making

Production began with rice-husk biochar
produced by pyrolysis. Rice husks thaMg have been
burned produce charcoal through combustion. Then,
making cow dung compost involved air-drying,
adding dolomite lime at 1/20 the weight of the cow
dung, and evenly adding the bioactivator Tricoherma
sp. Meanwhile, city waste was shredded.

Next, the results from making rice husk biochar,
manure compost, and municipal waste were mixed
in a 2:2:1 ratio, then placed in a mixing machine.
The ingredients were thoroughly mixed and then
fermented for > 4 weeks. Compost thaMg has been
decomposed was characterized by a color
resembling soil, a temperature approaching room
temperature (25-30 °C), a C/N ratio < 15, and no
strong odor. Next, the mature compost was air-dried
and sieved.

Soil Sampling

Initial soil sampling was conducted before
application, when the land was plowed and dry,
while final soil sampling was conducted after
harvest. Two types of soil samples were taken: intact
and disturbed. For intact soil samples, they were
collected using a ring at 0-20 cm; for disturbed soil
samples, they were collected using a Belgie drill
at the same depth. Each was then repeated three
times and composited.

Research Location Preparation

The land used was previously plowed and then
flooded, forming mud. Then the rice field was divided
into 15 plots, each measuring 2 m × 3 m. The entire
plot consisted of 5 treatments with three repetitions;
we then gave each plot a mark.

Providing Treatment

Providing treatment to rice fields using Tetadi at a
dose of 0 Mg ha-1, 5 Mg ha-1, 10 Mg ha-1, 15 Mg
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ha-1, 20 Mg ha-1. This dosage refers to research by
Gusmini, Adrinal, Putri, et al. (2021), in which the
20 Mg ha-1 tetadi treatment was the best. After
spreading it over the experimental plot, the soil was
stirred to a uniform consistency and incubated for
14 days.

Seeding

Wet seeding was carried out for 1-4 days
directly in the rice fields by sowing seeds in the
provided plots. Sowing seeds must be spaced so
they can grow strong and be easily removed.

Planting and Maintenance of Plants

Rice seeds sown 14 days ago were planted
using the SRI method, with a spacing of 25 cm x 25
cm in each plot. Planting was carried out with one
seed per planting hole, removing the seeds from the
nursery area and transferring them to the field as
soon as possible. The recommended fertilizers for
rice plants using the SRI method were Urea at 100
kg ha-1, TSP at 100 kg ha-1, and KCl at 100 kg ha-1.
Urea fertilizer was applied three times: the first
application of 33.33 kg ha-1 was applied 2 days after
planting, along with TSP fertilizer at 100 kg ha-1 and
KCl at 50 kg ha-1. The second application of Urea
fertilizer was carried out at 30 HST at a rate of
33.33 kg ha-1, and the last application was carried
out at 40 HST at a rate of 33.33 kg ha-1.

The rice plants observed were marked with
stakes made from thin wooden sticks, 20 cm long,
embedded in the ground to a depth of 10 cm, leaving
10 cm from the stake tip to the ground surface. Apart
from being markers, stakes also help measure the
height of rice plants. Plant maintenance was done
by weeding. In the SRI method, weeds grow very
easily due to damp land and water conditions.

Harvest

Harvesting was carried out at 132 HST when
the rice panicles were 90-95% yellow. Rice
harvesting was done by cutting the rice stalks with
a sickle to a height of 10 cm above the ground.

Observation

a) Soil analysis

The observations made included analyses of the
initial and final soil samples, including texture, soil
organic matter, soil permeability, volume, total pore
size, soil moisture, and pore distribution.       Texture
analysis was performed only once for the initial
sample.

The data from this laboratory’s analysis of soil’s
physical properties were averaged. Then, the initial
soil data before treatment were compared with the
soil physical properties criteria table, while the soil
data after treatment were further analyzed using
statistical analysis.

b) Agronomic observations

Observations of plant growth thaMg have been
carried out were plant height, total number of tillers,
and number of productive tillers, while observations
of plant production results were crop yield (Mg ha-1).

The data obtained from the calculations were
analyzed using the F test. If the calculated F for the
treatment was greater than the F table value at the
5% level, the DMRT Multiple Range Test (DMRT)
was used at the 5% level.

RESULTS AND DISCUSSION

General Condition of Research Location

This research was carried out in the rice fields
of the people of Pasar Ambacang Village, Kuranji
District, Padang City, located at 100° 24' 41" E and
0° 55' 50" S, at an elevation of 54 meters above sea
level (masl). The land used was a rice field, generally
planted with rice and cultivated conventionally, using
3 to 5 seeds that were 4 to 5 weeks old after sowing
in one planting hole, and flooded continuously during
rice growth. Before planting, paddy fields were
muddied twice. In general, local farmers did not add
organic materials to their rice fields; they used only
inorganic fertilizers to support plant growth. The
remaining harvest is usually transported outside the
rice field area or burned to prevent the plants from
being affected by the weathering of the harvest
residue.

Physical Properties of Paddy Soil Before Being
Given the Previous Treatment

Based on the analysis of paddy fields before
treatment, the soil at this research location has the
following physical properties.

In the soil texture observations carried out on
the initial soil, see Table 1. The soil texture at the
research location is classified as clayey clay. Balai
Besar Penelitian dan Pengembangan Sumberdaya
Lahan (2011) stated that clay texture is very suitable
for lowland rice plants, as finer soil texture is more
suitable for rice fields. Soil with a fine texture will
accelerate the formation of plow-till layers in rice
fields. This plow tread layer will help ensure efficient
water use, preventing it from easily escaping
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downward and allowing it to be used for muddying.
Meanwhile, suppose the soil in rice fields has a rough
texture. In that case, it will be very water-wasteful
due to the lower number of micro pores compared
to macro pores, making it difficult to retain water
when cultivated for rice.

The soil bulk density (BD) at the research location
falls within the medium range at 0.92 g cm-3. This is
because rice fields are generally managed with mud,
which affects the soil’s Bulk Density (BD).
Research conducted by Sulistyo et al. (2016) found
that silting reduces the BD of clayey clay soils.
Meanwhile, the Total Pore Space (TPS) in paddy
fields at the research location is 71.7%, which is
classified as medium.

The organic matter content in the paddy soil at
the research location is 3.20%. The organic material
in the paddy soil at this research location is classified
as medium because there is no return of harvest
residues to the land; instead, they are generally
thrown outside the land or burned. Soil permeability
at the research location is classified as relatively
low, with a value of 0.50 cm h-1. This is because the

soil texture is classified as high clay, which makes
the soil dense. This decreases soil porosity and pore-
space distribution, resulting in reduced soil’s ability
to transmit water (permeability) (Prasetyo &
Suriadikarta, 2006).

Physical Properties of Rice Soil After Being
Given the Previous Treatment

In this research, an Analysis of the physical
properties of rice field soil was carried out 6 months
after administration of tetadi. There are five groups
of administration according to the treatment dose.
Analysis of soil physical properties consisting of
organic matter, volume weight, total pore size, soil
moisture, permeability, pore distribution, and available
pore water.

Soil Organic Matter

The soil’s organic matter content after treatment
is shown in Table 2. The results of analysis of
variance and further DMRT tests at the 5 % level
show that this application does noMg have a

Table 2. The Effect of Application of Tetadi on Soil Organic Matter
Content of The SRI Method Rice Fields.

Table 1. Initial Physical Properties of Paddy Soil.

Parameter Value Class / Criteria 

Soil Texture 
- Sand (%) 
- Dust (%) 
- Clay (%) 

 
40.33 
19.83 
39.83 

 
 
Clay Clay*** 

Soil Volume Weight (g cm-3) 0.92 Currently* 
Total Soil Pore Space (% Vol) 71.7 Currently* 
Organic Ingredients (%) 3.20 Currently** 
Soil Permeability 0.50 Somewhat Low* 

 Sources: *) Bogor Soil Research Institute (1979), **) Bogor Soil Research Institute (2009), ***)

USDA Texture Triangle

Previous Treatment 
(Mg ha-1) 

Soil Organic Matter 
(%) 

Without further ado 3.35 a 
5 3.46 a 
10 3.69 a 
15 3.86 a 
20 3.93 a 

CV = 18.56% 

 Note: Numbers followed by different lowercase letters in columns are
significantly different according to the DMRT test at the 5% level.
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significant effect on the organic matter content of
paddy soil.

This treatment does noMg have a significant
effect on the soil organic matter content. However,
Table 3 shows that this application tends to increase
soil organic matter content. However, the organic
matter content of the initial soil differed from that
of the previous 0 Mg ha-1 treatment. Even though
there was no additional application on the initial soil
or the 0 Mg ha-1 treatment, there was an increase in
organic matter value of 0.15 % in the 0 Mg ha-1

treatment due to the application of basic fertilizer at
the beginning of rice planting and the application of
the SRI method, which also caused a difference in
the value of organic matter content. Weeds are more
likely to grow on land that uses the SRI planting
AWPtern because it is always moist but not flooded.
Efforts to control weeds are carried out by immersing
them in the soil, so that weeds remain in the soil and
become rotten, as a result of which the organic
matter content in the soil also increases.

Rice cultivation using the SRI method
emphasizes the provision of organic materials in its
practical application. From Table 3, it can be seen
that the higher the tetadi dose, the higher the soil
organic matter content. This increase was compared
with the treatment with the lowest organic matter
value, namely 3.35%, found in the treatment without
Tetadi, and with the treatment with the highest
organic matter value, namely 3.93%, given with
Tetadi at 20 Mg ha-1. The compost in this tetadi
improves soil physical and biological properties by
supplying nutrients, especially N, P, and K (Vuong
et al., 2022). It will ultimately affect the long-term
availability of organic material and nutrients, as well
as the maintenance of the physical properties and
fertility of rice field soil. Biochar applied to soil can
bind other nutrients and slowly release them
(Gholamahmadi et al., 2023).

Bulk Density and Total Pore Space

The BD and TPS values for each treatment in
paddy soil are shown in Table 3. The results of
analysis of variance and further DMRT tests at the
5% level showed that this application had no
significant effect on the BD and TPS values in paddy
fields.

The application of tetadi had no significant effect
on BD and TPS in paddy fields, but there was a
tendency to decrease BD and increase TPS with
increasing tetadi dose. The highest BD value was
found in the 0 ton/ha treatment, namely 0.82 g cm-3,
followed by the lowest TPS value, namely 62.3%
by volume, then the lowest BD value was found in
the 20 Mg ha-1 treatment, namely 0.70 g cm-3,
followed by the highest TPS value, which was 66.4%
volume. The decrease in BD and increase in TPS
were due to increased organic matter (Table 3).

Indriani (2007) stated that the amount of organic
material influences changes in soil volume weight;
soil rich in organic material has a higher volume
weight. The decrease in soil volume weight is caused
by organic matter acting as a binding agent for soil
particles, improving soil aggregation and creating
pore space, thereby decreasing soil volume weight
(Lawenga et al., 2015).

Total Pore Space in soil reflects the level of
looseness and the number of pore spaces in the soil.
Thus, processing paddy fields, which is generally
carried out by puddling, will cause the pore space in
the soil to be disturbed. The increase in TPS value,
often accompanied by an increase in the dose
administered, is closely associated with a decrease
in the BD value in the soil (Yulnafatmawita et al.,
2011). Moreover, Yulnafatmawita et al. (2023) stated
that soil bulk density influences total pore space.
The higher the soil’s total pore space, the lower its
volume weight; conversely, the lower the soil’s total
pore space, the higher its volume weight.

Table 3. The Effect of Tetadi application  on BD and TPS of SRI Method Rice
Fields.

Previous Treatment (Mg ha-1) BD (g cm-3) TPS (% volume) 
0 0.82 a 62.3 a 
5 0.81 a 63.9 a 

10 0.78 a 64.9 a 
15 0.73 a 64.9 a 
20 0.70 a 66.4 a 

CV = 7.51% 4.39% 
 Note: Numbers followed by different lowercase letters in columns are significantly different ac-

cording to the DMRT test at the 5% level.
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One of the principles of the SRI method that is
very important to observe is prioritizing organic
material inputs to improve soil quality (Suswadi et
al., 2021). Organic material derived from tetadi helps
improve soil physical properties by increasing
microbial activity and reducing soil compaction. Soil
conditions with low BD and high pore space will
expand the root zone, allowing roots to absorb more
nutrients and leading to better plant development.

Increasing the pore space in soil can affect its
capacity to store water and air. In addition to the effect
of increased organic matter from tetadi application,
the increase in pore space also occurs because the
soil is moist, with pores filled with water. Soil in this
moist condition can support rice growth in accordance
with the requirements for SRI rice cultivation.

Soil moisture (SM)

SM values in paddy fields for each treatment
are shown in Table 4. Results of analysis of variance
and further DMRT tests at the 5% level show that
this application has no significant effect on the SM
value in paddy fields.

Giving Tetadi has not significantly increased soil
moisture in paddy fields, but there is a tendency for

soil moisture to increase with increasing dose. The
lowest soil moisture value was found in the treatment
without provision, namely 5.04%, and the highest in
the 20 ton/ha treatment, namely 5.34%. This is due
to the influence of organic matter contained in each
treatment, which affects the soil’s ability to store
water. The rice husk biochar found in Tetadi has a
large surface area, which allows it to bind water
more readily. Chairunnisa et al. (2019) and Adrinal
et al. (2021) found that rice husk biochar can bind
water and nutrients in soil due to its porous structure
and large surface area, thereby retaining nutrients
and improving soil physical properties.

Water management using the SRI method is
not always stagnant or intermittent. Irrigation in this
way will help improve soil aeration. With good soil
aeration, the groundwater balance will be maintained.
This condition will maintain soil water levels suitable
for supporting plant growth. Supporting this provision
will also increase soil moisture.

Soil Permeability

The permeability values for each treatment in
paddy soil are presented in Table 6. The results of
the analysis of variance and subsequent DMRT tests

Previous Treatment 
(Mg ha-1) 

Permeability 
(cm ha-1) 

0 0.61 a 
5 0.63 a 

10 0.70 a 
15 0.75 a 
20 0.76 a 

CV = 21.40% 
 Note: Numbers followed by different lowercase letters

in columns are significantly different according
to the DMRT test at the 5% level.

Table 5. The Effect of Tetadi Application on Soil
permiability of Rice Fields SRI Method.

Previous Treatment 
(Mg ha-1) 

Soil moisture 
(%) 

0                            5.04 a 
5   5.05 a 

10   5.19 a 
15   5.34 a 
20   5.34 a 

 Note: Numbers followed by different lowercase letters in columns. They are

significantly different according to the DMRT test at the 5% level.

Table 4. The Effect of Tetadi Application on Soil Moisture of
Rice Fields SRI Method.
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at the 5% level show that this application does noMg
have a significant effect on the permeability values.
To paddy fields.

Table 5 shows that applying Tetadi to paddy
fields does not significantly affect permeability, but
there is a tendency for permeability to increase with
increasing Tetadi dose. The lowest permeability
value was observed in the treatment without 0.61
cm h-1, and the highest was in the 20 Mg ha-1

treatment, namely 0.76 cm h-1. Nevertheless, it plays
an important role in increasing soil permeability by
providing organic matter. By creating looser soil
conditions—lower BD and greater porosity— the
soil will be able to pass water. According to
Yulnafatmawita et al. (2023), a decrease in soil bulk
density will increase soil permeability. In general,
the increase in permeability is caused by the
increasingly axial soil.

When applying the SRI method, the soil is not
always flooded with water; the soil is sufficiently
moist (Rozen & Kasim, 2018). In this case, the soil
pores are not quickly filled with water, and water
movement in the soil is better than in soil under
flooding. So the rate of soil permeability is better
than that of soil that is always flooded. Soil
permeability is determined by several factors,
including the method and intensity of soil processing
and soil texture (Handayani, 2004). Cultivating the
soil will create more macro pores filled with air, and
when the soil is saturated, these macro pores will
allow more water to enter. Based on the rate of soil
permeability after administration, this soil’s
permeability remains relatively low. According to
Ristanti & Edi (2023), the permeability of paddy

fields must be low enough to prevent water loss,
yet high enough to drain (wash away) toxic materials.

Pore Distribution

The distribution of soil pores into Fast Drainage
Pores (FDP), Slow Drainage Pores (SDP), and
Available Water Pores (AWP) resulting from tetadi
application in paddy fields is presented in Table 6.
The results of analysis of variance and subsequent
DMRT tests at the 5% level showed that this
application had no significant effect on FDP, SDP,
and AWP values in paddy fields.

The results of the variance analysis of drainage
pores showed that the administration of various
treatments had no significant effect on FPD and
SPD in the SRI method planting. The 5 Mg ha-1

treatment yielded the highest FPD. The opposite
situation occurred in SPD, where the 5 Mg ha-1

treatment produced the lowest SPD. The pores in
the soil are closely related to soil organic matter
content, with the influence of organic matter not
significant (Table 3). The soil’s ability to absorb
water, influenced by organic matter, affects its water
retention capacity, but this effect is not real.

Based on Table 6, this application increased the
available water pores (AWP) in the soil, with the
lowest value in treatment A (control) at 17.6%, then
increasing with additional treatments, reaching the
highest value in treatment E at 22.0%. The AWP
value is obtained from soil moisture measurements
at pF 2.5 and 4.2. The increase in the AWP value is
likely due to organic material in the soil, which
enhances the soil’s ability to retain water available
to plants. In line with the opinion of Jumin et al.

Table 6. The Effect of Tetadi Application on Soil Pore Distribution of Rice Field Soil with
the SRI Method.

Previous Treatment 
(Mg ha-1) 

Pori Drainage  Available Water 
 

Fast Slow  
-----------------(% Volume)----------------- 

0 24.2 a  5.7 a 17.6 a  
5 27.4 a 4.8 a 17.7 a 
10 25.3 a 6.3 a 19.4 a 
15 24.7 a 5.6 a 21.6 a 
20 25.8 a 6.1 a  22.0 a 

CV = 45.73% 30.05% 35.31% 
 Note: Numbers followed by different lowercase letters in columns are significantly different according to the

DMRT test at the 5% level.



196 Adrinal et al.: Assessing the Impact of Terra Preta from Rice Husk on Soil

(2024), which states that organic materials can bind
water up to 2-4 times their original weight, thereby
increasing water availability for plants.

The Effect of Giving Rice Tetadi on the Growth
and Yield of Rice Plants with the SRI Method

In this study, the agronomic parameters
observed were plant height, number of clump tillers,
number of productive tillers, and rice yield.

a) Plant Height

Analysis of variance showed that applicationof
Tetadi  had no significant effect on plant height. How-
ever, the increasing dose given tends to increase plant
height. As shown in Table 7, the tallest rice plants are
observed with Mg ha-1, namely 93.59 cm, while the
shortest were observed without the fixed applica-
tion, namely 74.26 cm.

Even though there is no significant difference
between the previous applications, applying 20 Mg
ha-1 of fixed plants increased plant height by 26%
compared to the control. Treatments C to E met the

height characteristics of IR-64 rice plants, which
have an average height of 85 cm (Romdhon et al.,
2021). This increase in plant height is due to
improvements in the physical properties of the soil
as a result of the application of tetadi, with the
condition of the soil having an increased total pore
space and a decrease in the volume weight of the
soil, allowing plant roots to penetrate deeper layers
of soil so that the root range is wider and able to
absorb nutrients. More of which is then used for
plant growth.

The increase in plant height is also influenced
by genetic factors within the plant and by
environmental factors during rice growth. One of
them is through photosynthesis, the process of cell
division in plant cells, which increases plant height.
The organic material in tetadi contributes to plants’
nutrient needs, so that the more nutrients plants
absorb, the higher their photosynthesis, which in turn
increases plant growth and development.

Applying the SRI method, seeds are
transplanted one by one so that each planMg has
space to spread and deepen its roots, reducing

Table 7. Effect of Tetadi Application on Rice Plant Height SRI
Method.

Table 8. Effect of  Tetadi application on the Number of
Rice Tillers with the SRI Method.

Previous Treatment 
(Mg ha-1) 

Number of Cubs 
(stem) 

0 24.8 0 a  
5 26.13 a 

10 27.80 a 
15 30.20 a 
20 31.87 a 

CV = 13.87 
 Note: Numbers followed by different lowercase letters in col-

umns are significantly different according to the DMRT

test at the 5% level.

Previous Treatment  
(Mg ha-1) 

Plant height  
(cm) 

0 74.26 a 
5 80.37 a 
10 88.04 a 
15 91.37 a 
20 93.59 a 

CV = 12.74% 

 Note: Numbers followed by different lowercase letters in columns are signifi-
cantly different according to the DMRT test at the 5% level.
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competition for growing space, light, and soil
nutrients (Maida, 2013). Light intensity is an
important component of plant growth, as it supports
photosynthesis. The wider the spacing between
planting holes, the more it minimizes competition for
sunlight and nutrients, allowing plant height and root
growth to be more optimal.

b) Number of Cubs

The results of the analysis of variance and fur-
ther DMRT test at the 5% level show that the treat-
ments have no significant effect on the number of
rice tillers. Table 8 shows that this provision in-
creased the number of tillers on rice plants, with the
lowest number observed without treatment (24.80
stems) and the number increasing with the number
of treatments applied. The highest tiller yield in the 20
Mg ha-1 treatment was 31.87 stems.

Although there is no significant difference
between the previous applications, providing 20
tonnes/ha of fixed rice increased rice seedling growth
by 28% compared to no fixed rice. The provision of
tetadi functions as an ameliorant, improving the
physical properties of the soil by reducing the volume
weight, increasing the pore space, organic matter,
and available pore water. By creating good physical
conditions for plants, optimal plant growth will result.
Good soil aeration conditions and the availability of
energy for soil microorganisms’ activities through
the addition of tetradia, so that plants can absorb
available plant nutrients and develop the growth of
clump seedlings.

According to Rahmayuni et al. (2023), the large
number of saplings produced using the SRI method
is influenced by the planting of young seedlings. The
seeds planted are 14-day-old seeds. Seedlings that
are less than 15 days old will adapt and recover
more quickly from stress resulting from being moved
from the nursery to the field. The number of rice
tillers is also closely related to the period during
which a set of stems, leaves, and roots forms from
the base of the plant (the phyllochron). The older
the seedlings are when moved to the field, the fewer
phyllochrons are formed; conversely, the younger
the seedlings are when moved, the more
phyllochrons are produced. Also increasing in
number (Chivenge et al., 2020).

Weed control using the SRI method is carried
out by turning or burying the weeds back into the
soil, as weed growth is particularly vulnerable
because the land is not flooded. This soil-turning
process will improve soil aeration. According to
Rozen and Kasim (2018), compared with
conventional methods that control weeds through

continuous flooding, this method inhibits plant
growth. As a result, the roots do not develop properly
because they form aerenchymatic tissue to channel
air, so many roots rot.

c) Productive Tillers

The results of analysis of variance and
subsequent DMRT tests at the 5% level show that
the application has a significant effect on the number
of productive tillers in rice plants using the SRI
method. In Table 9, it can be seen that the effect of
providing tetadi is able to increase the number of
productive tillers in one family with the lowest
number in the treatment without tetadi, namely 9.53
productive tillers, then increase along with the
increase in the value of the treatment given, and the
highest number of productive tillers is obtained in
treatment 20 Mg ha-1  that is 20.13 productive tillers.
However, it creates conditions for good soil physical
properties for plants by increasing soil fertility. Soil
fertility is crucial for rice productivity, and the SRI
method emphasizes managing plant nutrition. The
soil is low BD, high pore space, and sufficient pore
water availability will make it easier for roots to
absorb nutrients. Then, providing organic soil material
will increase nutrient availability.

The number of productive tillers is also directly
proportional to the total number of tillers. According
to Wijayanto & Briliawan (2022), the greater the
maximum number of tillers, the greater the number
of productive tillers. The application of the SRI
planting method, by moving seeds to a young age,
also affects the number of productive tillers in rice.
Research conducted by Gusmini et al. (2021) found
that transplanting seedlings at 7 and 14 days old
resulted in a greater number of productive tillers
than transplanting at 21 days old. This is because
seedlings that are younger at the time of transplanting
are less likely to experience root damage, allowing
the plants to reach a more optimal generative period.

d) Crop Results

The results of the analysis of variance and
further DMRT test (5%) show that this application
still has a significant effect on rice yields using the
SRI method. The lowest yield in the treatment
without the previous treatment is 1.82 Mg ha-1; it
increased with the addition of the previous treatment,
and the highest yield is obtained with 20 Mg ha-1 of
the previous treatment, namely 5.96 Mg ha-1 (Table
10). The yield of rice plants on application remains
20 Mg ha-1, with an average yield already higher
than that reported for IR-64. However, in other
treatments, it does not exceed the production yield
value in either variety description.
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The rice yileds in this study do not exceed the
average SRI method results. Research conducted
by Palanivell et al. (2015) found that SRI planting
produced 8.5 Mg ha-1, rising to 11.99 Mg ha-1 in a
subsequent study by Rozen & Kasim (2018).
Meanwhile, the best result obtained in this study is
5.96 Mg ha-1. This is caused by rat pest attacks,
which cause damage to rice plants due to
asynchronous planting. The breaking of rice plant
stems and leaves characterizes rat pest attacks
(Wang et al., 2013), resulting in a decrease in yield
per hectare.

There is an increase in rice yileds, allegedly due
to a higher Tetadi dose, attributed to the organic
material it contributed. So the role of tetadi as an
ameliorant in improving the physical properties of
the soil can be seen in increasing the total pore space
and decreasing the volume weight of the soil, thereby
creating more pore space and increasing the capacity
to absorb and store water. Thus, increasing available
soil moisture will stimulate better plant growth and
production by meeting adequate plant water needs.
Khodijah (2019) stated that if available water levels
increase, production will also increase.

Apart from the influence of tetadi, the SRI
planting method can yield higher crop yields than
conventional methods. With fairly wide planting
spacing, it will reduce population density at each
planting point, in accordance with Hermawan et al.
(2018), who stated that higher population density
limits space for plant growth, resulting in suboptimal
plant growth and development. With greater
distances between plants and lower population
densities, the root range of rice plants widens,
enabling them to absorb nutrients more efficiently
and affecting rice growth and production. According
to Purwanto et al. (2021), the SRI planting method
with one seed per planting hole reduces competition

among plants, allowing each plant to absorb water,
nutrients, CO

2
, O

2
, sunlight, and space to grow more

optimally. In addition to suitable soil texture and the
addition of teta, plants can obtain sufficient nutrients.

Under optimal growth conditions, there is a
relationship between the maximum number of tillers
and the number of productive tillers, resulting in
higher yields. In achieving maximum rice
productivity through the SRI system and the provision
of rice, three rice growth factors are synergistic.
These three factors are maximizing the number of
tillers, root growth, and providing an adequate supply
of nutrients, water, and oxygen for rice plants
(Adrianto et al., 2016).

CONCLUSIONS

This application of Tetadi on paddy soil managed
by The SRI methods resulted in   improvement of
soil physical properties, growth, and yierd of Rice.
Application of 20 Mg ha-1 Tetadi was reduced Bulk
Density from 0.92 to 0.66 g cm-3, increased soil
organic matter content (3.20% to 3.93%), increasing
total pore space (71.7% to 83.1% v/v), soil moisture
(5.04% to 5.34% w/w) and soil permeability (0.50
cm ha-1 to 0.76 cm ha-1), and  available water pores
(17.6% to 22.0%v/v).

Application of 20 Mg ha-1. Tetadi resulted in
20.13 productive tillers, (increased of 52.65%), and
yield 5.96 Mg ha-1, (increased of 69.46%) compared
to zero application of Tetadi.

REFERENCES

Adrianto, J., Harianto, & Hutagaol, M. P. (2016).
Peningkatan Produksi Padi Melalui Penerapan Sri
(System Of Rice Intensification ) Di Kabupaten Solok
Selatan. Jurnal Agribisnis Indonesia, 4(2), 107–122.

Previous Treatment 
(Mg ha-1) 

Productive Tillers 
(stem) 

0 9.53 c 
5 12.53 bc 

10 14.60 abc 
15 17.87 ab 
20 20.13 a 

CV = 22.15% 
 Note: Numbers followed by different lowercase letters in

columns are significantly different according to
DMRT test at the 5% level.

Yields
with the SRI Method.

Previous Treatment 
(Mg ha-1) 

Rice Yields 
(Mg ha-1) 

0 1.82 c 
5 3.41 bc 
10 4.25 ab 
15 4.59 ab 
20 5.96 a 

CV = 30.95% 
 Note: Numbers followed by different lowercase letters in col-

umns are significantly different according to DMRT test
at the 5% level.

Table 9. The Effect of Giving Tetadi on Productive
Tillers of Rice Plants SRI method.

Table 10. The Effect of Giving Tetadi on Rice 



199J Trop Soils, Vol. 30, No. 3, 2025: 189-200

Adrinal, Gusmini, Darfis, I., & Putri, E. L. (2021).
Performance of Some Soil Physical Properties of
Arabica Coffee Plantation in Solok Regency. IOP
Conference Series: Earth and Environmental
Science, 741(1). https://doi.org/10.1088/1755-1315/
741/1/012028

Chairunnisa, C., Munibah, K., & Widiatmaka. (2017).
Land Use Change and Land Expansion Potency for
Paddy Field in Cianjur Regency. J. IL. Tan. Linngk,
19(April), 33–40.

Chivenge, P., Angeles, O., Hadi, B., & Acuin, C. (2020).
Ecosystem Services In Paddy Rice Systems. In The
Role of Ecosystem Services in Sustainable Food
Systems, 1, 181–201.

Dewi, N. M. E. Y., Setiyo, Y., & Nada, I. M. (2017). The
Effect of Bulking Agent on The Quality of Compost
Cow Manure. Jurnal Beta (Biosistem Dan Teknik
Pertanian, 5(1), 76–82.

Firdausiah, S., Firdaus, Sulaeha, S., Rasyid, H., & Amalia,
S. F. (2023). Citronella Extracts: Chemical Composition,
In Vivo and In Silico Insecticidal Activity against Fall
Armyworm (Spodoptera frugiperda J.E Smith).
Egyptian Journal of Chemistry, 66(7), 235–243.
https://doi.org/10.21608/EJCHEM.2022.147926.6441

Gholamahmadi, B., Jeffery, S., Gonzalez-pelayo, O., Alegre,
S., Catarina, A., Jacob, J., & Verheijen, F. G. A. (2023).
Science of the Total Environment Biochar impacts
on runoff and soil erosion by water/ : A systematic
global scale meta-analysis. Science of the Total
Environment, 871(February), 161860. https://
doi.org/10.1016/j.scitotenv.2023.161860

Gusmini, Adrinal, Putri, E. L., Romadon, P., & Husna, F. E.
(2021). Phytoremediation Agents of Rice Biochar
and Cage Fertilizer in Ex-Gold Mining and The
Sunflower Growth Phytoremediation Agents of Rice
Biochar and Cage Fertilizer in Ex-Gold Mining and
The Sunflower Growth. IOP Conference Series:
Earth and Environmental Science. https://doi.org/
10.1088/1755-1315/741/1/012034

Gusmini, Adrinal, Yaherwandi, Putri, E. L., & Romadon,
P. (2021). Improvement Of Nutrient Status In Ex-Gold
Mining Land With The Application Of Rice Terra
Preta Biochar Technology Improvement Of Nutrient
Status In Ex-Gold Mining Land With The Application
Of Rice Terra Preta Biochar Technology. IOP
Conference Series: Earth and Environmental
Science, 741, 1–6. https://doi.org/10.1088/1755-
1315/741/1/012031

Gusmini, Arlius, F., Adrinal, Fauzan, R., & Putri, E. L. (2022).
Restoration Of Soil Chemical And Mercury Content
In Former Mining Land With The Application Of
Biochar , Manure And Clay For The Sunflower
Growth And Production Restoration Of Soil Chemical
And Mercury Content In Former Mining Land With
The Application Of. IOP Conference Series: Earth
and Environmental Science. https://doi.org/10.1088/
1755-1315/1160/1/012029

Gusmini, Arlius, F., Adrinal, Fauzan, R., & Putri, E. L.
(2023). Restoration Of Soil Chemical And Mercury
Content In Former Mining Land With The
Application Of Biochar, Manure And Clay For The
Sunflower Growth And Production. IOP Conference
Series: Earth and Environmental Science, 1160(1).
https://doi.org/10.1088/1755-1315/1160/1/012029

Handayani, I. P. (2004). Soil Quality Changes Following
Forest Clearance. 22.

Hermawan, B., & Agustian, I. (2018). Application of a
Dielectric Measurement Technique for Calculating
Water Loss from Two Texture - contrasting Soils
Grown with Upland Rice. TERRA Journal of Land
Restoration, 0207(1), 8–14.

Hermawan, B., Muktamar, Z., Setyowati, N., & Sujatmiko,
S. (2024). Changes in Soil Physical Properties
Following Applications of Vermicompost
Superimposed with Liquid Organic Fertilizer. J Trop
Soils, 29(2), 107–113. https://doi.org/10.5400/
jts.2024.v29i2.107-113

Jumin, H. B., Rahman, A., M. Nur, E., & Maharani, T.
(2024). The Optimal Production of Long-Beans in
the Swamp Land by Application of Rhizobium and
Rice. International Journal of Agricultural and
Biosystems Engineering, 18(2), 15–19.

Karim, A., Sugianto, S., Rusdi, M., Manfarizah, Fazlina,
Y. D., & Hifnalisa. (2020). Land Arrangement for
Citronella ( Cymbopogon nardus ) and Arabica
Coffee in the Cultivation Area in Gayo Lues District
, Aceh Province Indonesia/ : A Land Suitability
Approach. Aceh International Journal of Science
and Technology, 9(3), 207–215. https://doi.org/
10.13170/18495

Khodijah, S., & Soemarno, S. (2019). Studi kemampuan
tanah menyimpan air tersedia di Sentra Bawang Putih
Kecamatan Pujon, Kabupaten Malang. Jurnal
Tanah Dan Sumberdaya Lahan, 6(2), 1405–1414.
https://doi.org/10.21776/ub.jtsl.2019.006.2.21

Lawenga, F. F., Hasanah, U., & Widjajanto, D. (2015).
Pengaruh Pemberian Pupuk Organik Terhadap Sifat
Fisika Tanah Dan Hasiltanaman Tomat (
Lycopersicum esculentum Mill .) Di Desa
Bulupountu Kecamtan Sigi Biromaru Kabupaten
Sigi. E-J.Agrotekbis, 3(5), 564–570.

Maida, E. (2013). Mikroorganisme Lokal Dalam Pembuatan
Kompos Dapat Meningkatkan Populasi Mikroba
Tanah ( Studi Kasus Di Desa Sidodadi Kabupaten
Deli Serdang ). Jurnal Agrium, 10(2), 56–60.

Novita, A., Harahap, F. S., Ritonga, Z., Triyanti, V. R., &
Mariana, M. (2024). Growth and Yield Dynamics of
Rainfed Rice Fields by Providing Municipal Solid
Waste Compost. J Trop Soils, 29(2), 101–105. https:/
/doi.org/10.5400/jts.2024.v29i2.101-106

Novita, E., Fathurrohman, A., & Pradana, H. A. (2018).
Pemanfaatan Kompos Blok Limbah Kulit Kopi
Sebagai Media Tanam. Jurnal Agrotek, 2(2), 61–72.



200 Adrinal et al.: Assessing the Impact of Terra Preta from Rice Husk on Soil

Patria, D. G., Sukamto, & Sumarji. (2021). Rice Science
and Technology. Literasi Nusantara.

Pertanian, B. B. P. dan P. S. L. (2011). Petunjuk Teknis
Evaluasi Lahan untuk Komoditas Pertanian.

Prasetyo, B. H., & Suriadikarta, D. A. (2006). Karakteristik,
potensi, dan teknologi pengelolaan tanah ultisol
untuk pengembangan pertanian lahan kering di
indonesia. Jurnal Litbang Pertanian, 25(2), 39–47.

Purwanto, S., Gani, R. A., & Suryani, E. (2021). Characteristics
of Ultisols derived from basaltic andesite materials and
their association with old volcanic landforms in
Indonesia. Sains Tanah, 17(2), 135–143. https://doi.org/
10.20961/STJSSA.V17I2.38301.

Rahmayuni, E., Anwar, S., Nugroho, B., & Indriyati, L. T.
(2023). Chemical Characteristics of Exchangeable Al
, Fe , Mn , and Inorganic P Fraction Ultisols at Forest
, Dry Land and Rice Fields Land Use in Jasinga ,
Indonesia. International Journal of Environmental
Science and Development, 14(4), 228–233. https://
doi.org/10.18178/ijesd.2023.14.4.1438.

Ristanti, D., & Edi, P. (2023). Sifat Fisika Tanah Pada Tipe
Penggunaan Lahan Yang Berbeda Di Kecamatan
Pujon , Jawa Timur , Indonesia. Jurnal Ilmu-Ilmu
Pertanian Indonesia, 25(1), 27–33.

Romdhon, M. M., Nusril, & Setiawan, D. (2021). Di
Kabupaten Kepahiang Provinsi Bengkulu Robusta
Coffee Supply Chain System In Kepahiang Regency,
Bengkulu Province Kopi robusta merupakan
komoditas per- kebunan unggulan pada dataran
tinggi di Provinsi Bengkulu , sebagai salah satu
produsen kopi robusta. Agric Jurnal Ilmu
Pertanian, 33(2), 129–142.

Rozen, N., & Kasim, M. (2018). Teknik Budidaya Tanaman
Padi Metode SRI (The System of Rice Intensification).

Rozen, N., Kasim, M., Dwipa, I., Syarif, A., & Sutoyo.
(2024). Substitution Of Inorganic Fertilizer With
Liquid Organic Fertilizer. Jurnal Pertanian Agros,
26(1), 5352–5360.

Sulistyo, S. R., & Alfa, B. N. (2016). Modeling Indonesia’s
Rice Supply and Demand Using System Dynamics.
IEEE IEEM, 415–419.

Suswadi, And, R. D. K., & Prasetyo, A. (2021). Cabbage
farming feasibility study ( Brassica oleracea .) in Conto
Village, Bulukerto District, Wonogiri Regency,
Indonesia Cabbage farming feasibility study (Brassica
oleracea.) in Conto Village, Bulukerto District, Wonogiri
Regency, Indonesia. IOP Conf. Ser.: Earth Environ.
Sci, 824(012110), 1–7. https://doi.org/10.1088/1755-
1315/824/1/012110.

Vuong, H., Minh, T., Lavane, K., Ty, T. Van, Downes, N.
K., Thi, T., Hong, K., & Kumar, P. (2022). Evaluation
of the Impact of Drought and Saline Water Intrusion
on Rice Yields in the Mekong Delta , Vietnam. Water
MDPI, 14(3499), 1–20.

Wang, Y., Tang, C., Wu, J., Liu, X., & Xu, J. (2013). Impact
Of Organic Matter Addition On Ph Change Of Paddy
Soils. J Soils Sediments, 13, 12–23. https://doi.org/
10.1007/s11368-012-0578-x.

Wijayanto, N., & Briliawan, B. D. (2022). Study on the
Growth of Falcataria moluccana at 14-Month-Old
and the Productivity of Rice Plant (Oryza sativa)
IPB 3S in Agroforestry System. Jurnal Sylva Lestari,
10(3), 372–388.

Yulnafatmawita, Maira, L., Gusmini, & Edwin. (2023). Role
Of Coffee Plantation In Reducing Erosion Under
Coarse Textured Soil In Wet Tropical Region Role Of
Coffee Plantation In Reducing Erosion Under Coarse
Textured Soil In Wet Tropical Region. IOP Conference
Series: Earth and Environmental Science. https://
doi.org/10.1088/1755-1315/1160/1/012030.

Yulnafatmawita, Y., Adrinal, A., & Hakim, A. F. (2011).
Pencucian Bahan Organik Tanah Pada Tiga
Penggunaan Lahan Di Daerah Hutan Hujan Tropis
Super Basah Pinang-Pinang Gunung Gadut Padang.
Jurnal Solum, 8(1), 34. https://doi.org/10.25077/
js.8.1.34-42.2011.

Palanivell, P., Ahmed, O. H., Muhamad, N., Majid, A.,
Jalloh, M. B., & Susilawati, K. (2015). Improving
Lowland Rice ( O . sativa L . cv . MR219 ) Plant
Growth Variables , Nutrients Uptake , and Nutrients
Recovery Using Crude Humic Substances. The
Scientific World Journal, 2015(1), 1–14. https://
doi.org/10.1155/2015/906094.


