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ABSTRACT
Background: Ginger is a highly demanded commodity that serves multiple purposes, including as a spice and a key ingredient in
medicine. Since Indonesia has experienced a decrease in ginger production from 307,241.52 tons in 2021 to 247,455.49 tons in
2022, it is imperative to boost productivity. Kalimantan is dominated by peatlands, so farmers in West Kalimantan must optimize their
management of peat soil to achieve the greatest possible yield.
Methods: Research was conducted in Tanjungpura University, Pontianak City, Indonesia from May 1st to November 28th 2023. The
study used a factorial randomized block design, with ash type (cow manure, rice husk, wood and coconut fiber) and NPK fertilizer
dose (600-1200 kg/ha).
Result: Different types of ash have varying effects on the growth and yield of ginger plants in peat soil. Cow manure ash is the
most effective based on the dry weight of the plant, the number of tillers and the fresh weight of the rhizomes. However, NPK
fertilizer doses did not significantly impact the growth and yield variables of ginger plants in peat soil.
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INTRODUCTION
Ginger (Zingiber officinale) is a versatile commodity that is
in high demand for various purposes. Apart from its use as
a spice, ginger is also an important raw material for
medicines used to treat multiple diseases (Rahmani
et al., 2014). Therefore, the demand for ginger raw
materials is expected to continue rising, both for domestic
needs due to the increase in population and for exports.
In 2021, ginger production in Indonesia was 307,241.52
tons, but in 2022, it declined to 247,455.49 tons (Badan,
2023). Based on this data, it is necessary to make efforts
to increase ginger productivity to meet the needs of the
community and export demand. In West Kalimantan, peat
soil is used for ginger cultivation, but farmers still need to
manage it optimally to achieve the highest yield.

Proper management of peat soil as a growing medium
for ginger plants has excellent prospects for supporting
increased productivity. The peat land used for cultivation in
West Kalimantan is 694,714 ha out of a total peat area of
1,729,980 ha (Agus et al., 2011). Furthermore, according
to (Miettinen et al. 2016), peat land used as agricultural
land in West Kalimantan reached 550,340 ha. Based on
the results of analysis by the Chemistry and Soil Fertility
Laboratory of the Faculty of Agriculture, Tanjungpura
University, in 2023, the chemical content of peat soil has a
pH value of 3.46, a total N content of 1.79, P2O5 65.92 ppm
and potassium 0.24 (cmol(+)kg-1). The condition of the peat
soil is very acidic, the total nitrogen and phosphorus levels
are very high and potassium is low (LPT, 1983).

The acidity level of peat soil can be an essential factor
in determining the availability of nutrients for plants and
can cause decreased plant productivity (Astuti et al., 2022;
Sinaga et al., 2022). Several studies have found that the

application of cultivation technology through the use of
organic materials and fertilizer regulation can increase
peat soil fertility and support increased plant growth and
yields (Fiasconaro et al., 2022; Ismaeili 2022; Utami and
Indrawati 2024).

Providing ash as an ameliorant material can be an
appropriate strategy for improving the quality of peat soil.
This is because ash is alkaline and can increase the pH of
peat soil and the high Na content can help neutralize organic
acids that are toxic to plants, such as carboxylic acids and
phenolic acids (Prasetyo 1996). In addition, ash’s role in
the soil can add nutrients to plants, significantly increasing
growth plant (Saarsalmi et al., 2010; Błońska et al. 2023).
According to Dhindsa et al. (2016) ash supports
improvements in soil properties, namely texture, structure
and bulk density, which are crucial for plant growth and
development. There are several types of ash based on the
raw material from which it is made, which can be used to
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increase peat soil fertility and plant growth (Marlina 2015;
Nurvitha 2016; Navarin et al., 2021). However, the best type
of ash that can increase ginger productivity in peat soil has
yet to be discovered.

NPK fertilization can be a supporting factor in supplying
nutrients to ginger plants on peat soil because the
availability of nutrients for plants may need to be utterly
sufficient due to the application of ash. The application of
NPK fertilizer can accelerate and optimize plant growth and
development (Fiolita et al., 2017). NPK fertilizer applied to
plants can increase nutrient absorption of plants, as well
as increase the growth and development of plant (Bernstein
et al., 2019; Yamika et al., 2021; Bentamra et al., 2023).
This is related to the role of nitrogen in preparing amino
acids, nucleic acids, nucleotides and chlorophyll,
phosphorus plays a role in storing and transferring energy
and potassium as an enzyme activator and helps transport
assimilation results from the leaves to all plant tissues
(Mato et al., 2022). Therefore, to manage peat soil to
increase the growth and yield of ginger plants, further
studies are needed regarding the treatment of ash types
and doses of NPK fertilizer.

MATERIALS AND METHODS
The research was conducted in Tanjungpura University,
Pontianak City, West Kalimantan Province, Indonesia. The
research is from May 1st to November 28th 2023. Peat soil
is used with a level of fabric decomposition and ginger
seeds are used with white ginger. The experiment was
carried out with a factorial randomized block design. The
first factor was treating ash type with 4 levels (cow manure
ash, rice husk ash, wood ash and coconut fiber ash). The
second factor was NPK fertilizer with 4 doses (600 kg ha-1,
800 kg ha-1, 1,000 kg ha-1, 1,200 kg ha-1). Each treatment
combination was set for 3 repetitions.

The research was carried out by clearing the peat
land from shrubs and the next stage was processing the
land and creating experimental plots with an area of 1.2 m
 5 m and a distance between plots of 1 m. Each type of
ash is applied at the beginning of land preparation by
making a row on the treatment plot. The ash used is 20
tons ha-1 and then the treatment plot (planting media) is
incubated for 2 weeks.

The ginger seeds that have been sown are then
transplanted into each treatment plot at a distance of
30 cm  40 cm. Embroidery of dead seeds is carried out a
maximum of 7 days after planting (DAP). NPK fertilization
is carried out in 3 stages, namely when transplanting, when
the plants are 1 month and when the plants are 2 months.
The dose of NPK fertilizer applied is adjusted to each
treatment. Ginger plant care is done by weeding weeds
and controlling pest and disease attacks.

The growth and yield of ginger plants were observed
by measuring plant height using a meter starting from the
base of the stem to the highest growing point at the plant
age 20 weeks after planting (WAP). The dry weight of the

top of the plant was observed by drying it in an oven at 90C
for 24 hours and weighing it using an analytical balance.
The number of tillers was counted from the shoots that
appeared on each clump and the fresh weight of the
rhizomes was weighed using an analytical balance.

The statistical analysis used the analysis of variance
(ANOVA) to test the level of influence of the treatment factors,
type of ash and dose of NPK fertilizer on the growth and
yield of ginger plants. Furthermore, the honestly Significant
difference is carried out to determine if there is a real effect
on the observed variable with a confidence level of 95%,
intending to test the level of difference that occurs at each
treatment level (Gaspersz, 1991).

RESULTS AND DISCUSSION
The study of the growth of ginger plants is described based
on the variables of plant height and dry weight of the top of
the plant and this is a result of the process of cell division
and enlargement, which will form an expansion of plant
tissue in the vegetative phase so that in the long term it
will increase plant biomass (Hilty et al., 2021). Meanwhile,
the yield of ginger plants in the research was described
based on the increase in the number of tillers and the
fresh weight of the rhizomes. The formation of saplings in
each ginger clump will form new rhizomes positively
correlated with increased rhizome weight (Putri and Maizar
2023). The formation and enlargement of ginger rhizomes
is caused by the increasing accumulation of starch
collected in the sink (Krishnamurthy and Kandiannan
2021), ultimately increasing the economic value obtained
(Patra and Podar, 2023).

Height of plants
The height of the ginger plants was significantly influenced
by the use of various types of ash, while NPK fertilizer
showed the same results. The HSD test results showed
that the ash from wood waste obtained the highest plant
height growth, significantly higher by 4.09% compared to
rice husk ash but not different from the plant height in
treating cow manure ash and coconut fiber ash (Table 1).

Dry weight of the top plants
The dry weight of the top part of the ginger plants showed a
significant influence from the use of various types of ash,
while NPK fertilizer showed the same results. The results
of the HSD test showed that the dry weight of the top part of
the plant from cow manure ash obtained the highest results
and was significantly heavier by 5.79% than the dry weight
with the rice husk ash treatment, but was not different
compared to the wood ash and coconut fiber ash
treatments (Table 2).

Number of tillers
The number of ginger tillers showed a significant influence
from using various types of ash, while NPK fertilizer showed
the same results. The HSD test results showed that the
highest number of tillers in the cow manure ash treatment
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was significantly greater by 8.98% compared to the
number of tillers in the rice husk ash treatment. Still, they
were not different in the wood ash and coconut fiber ash
treatments (Table 3).
Fresh weight of rhizomes
The fresh weight of ginger rhizomes in the ash treatment
showed a significant effect. Still, the same results were
obtained when using various doses of NPK fertilizer. The
HSD test results showed that the fresh weight of rhizomes
was highest in the cow manure ash treatment, which was
significantly heavier by 2.28% compared to the new weight
of rhizomes in the rice husk ash treatment, but not different
compared to the wood ash and coconut fiber ash
treatments (Table 4).

The use of various types of ash for the growth and
yield of ginger plants in this study showed a significant
influence on all variables observed in the development
and yield of ginger plants on peat soil. Ash improves soil
physicochemical properties, such as pH, CEC, BD and PD
and increases the availability of macro and micro soil
nutrients, which are beneficial for the growth and
development of plants (Doli et al., 2020). However, each
type of ash used on plants has a different nutrient content
(Table 5). Various types of ash used for plants have
different abilities in increasing soil fertility, which in the
end will have other effects depending on the ash source
provided (Riono and Apriyanto 2020; Ermiwati et al., 2021;
Suharti et al., 2021).

Table 1: The height of plants produced in the treatment of various types of ash and doses of NPK fertilizer.

                                 NPK fertilizer (kg ha-1)

Type of ash 600 800 1,000 1,200 Average

                              (cm)

Cow manure 89.80 86.70 93.50 81.30 87.80ab
Rice husks 77.80 86.50 74.00 66.30 76.20b
Wood Ash 93.30 84.50 94.30 88.30 90.10a
Coconut fiber 87.50 89.50 81.20 84.30 85.60ab
Average 87.10a 86.80a 85.80a 80.10a

Note: The numbers followed by the same letters according to the column or row are not significantly different based on the HSD test
in the 5% level.

Table 2: The dry weight of the top plants produced in the treatment of various types of ash and doses of NPK fertilizer.

                                 NPK fertilizer (kg ha-1)

Type of ash 600 800 1,000 1,200 Average

                              (g)

Cow manure 27.70 22.10 27.70 26.40 25.80a
Rice husks 19.90 23.20 19.40 19.60 20.50b
Wood ash 26.20 21.00 23.10 20.50 22.70ab
Coconut fiber 21.30 22.20 20.80 25.70 22.50ab
Average 23.80a 22.10a 22.60a 23.10a

Note: The numbers followed by the same letters according to the column or row are not significantly different based on the HSD test
in the 5% level.

Table 3: Number of tillers produced in the treatment of various types of ash and doses of NPK fertilizer.

                                 NPK fertilizer (kg ha-1)

Type of ash 600 800 1,000 1,200 Average

                              (tiller)

Cow manure 14.00 13.30 15.50 14.20 14.30a
Rice husks 7.20 13.00 9.80 10.20 10.00b
Wood ash 10.80 10.70 12.00 11.30 11.20ab
Coconut fiber 12.50 12.50 11.50 13.20 12.40ab
Average 11.10a 12.40a 12.20a 12.20a

Note: The numbers followed by the same letters according to the column or row are not significantly different based on the HSD test
in the 5% level.
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The height of ginger plants treated with wood ash
obtained better results than other treatments. However, it
was not significantly different from the treatment with cow
manure ash and coconut fiber ash. This is because wood
ash has higher potassium levels than other ash types
(Table 5). Potassium is a macronutrient that plants need
in abundant amounts besides phosphorus and nitrogen
(Rawat et al., 2022).

The higher availability of potassium elements in the
soil can cause the plant’s ability to absorb potassium to
be higher so that it can support the increase in plant height
and this is related to the role of potassium in stimulating
cell division and encouraging plant growth and
photosynthesis processes (Hasanuzzaman et al., 2018;
Sardans and Peñuelas, 2021). Plants that lack the element
potassium cause photosynthetic CO2 fixation to decrease,
which ultimately results in the utilization of assimilate for
plant growth not being optimal (Waraich et al., 2012).

The dry weight of the top of plants, the number of tillers
and the fresh weight of the rhizomes showed that the
application of ash sourced from cow manure was better.
However, it was similar to the treatment of wood ash and
coconut fiber ash (Table 2, Table 3, Table 4). This is because
the phosphorus nutrient content in cow manure ash is
higher than in other ash (Table 5). Phosphorus, as a plant
macronutrient, is vital in producing adenosine triphosphate
(ATP), which provides energy for photosynthesis (Malhotra
et al., 2018).

Lack of phosphorus for plants can cause ATP
production to be hampered, resulting in photosynthesis in
plants not running optimally, ultimately impeding plant
growth and development (Khan et al., 2022). Several studies

have found that plants experiencing a lack of phosphorus
cause the rate of plant photosynthesis to be hampered,
causing plant development and production to decrease
(Carstensen et al., 2018; Iqbal et al., 2023; Saengwilai et al.,
2023). In general, the effect of NPK fertilizer in this study
did not have a significant impact in increasing the growth
and yield of ginger plants, as seen from various doses of
NPK fertilizer, there was no difference in yield in plant height,
dry weight of the top of the plant, number of tillers and fresh
weight of rhizomes. The ash can cause this applied being
able to increase the soil pH, as observed in peat soil that
has been incubated using ash, there was an increase with
an average pH value of 7.2 and the conditions for growing
ginger plants require a soil pH of 6.8-7.4 (Balai, 2010).

According to Wijayanti et al. (2023), the increasing pH
value in peat soil is the cause of the higher availability of
nutrients for plants. So, in this condition, NPK fertilization
with a low dose still produces the same plant growth and
production as treatment with a higher NPK fertilizer dose
because the plant’s nutrient requirements are already
available in the soil.

CONCLUSION
The research reveals that the type of ash used in the soil
has a significant impact on the growth and yield of ginger
plants in peat soil. The study found that different types of
ash have varying effects on plant growth and productivity.
Among all the types of ash used, cow manure ash was
found to be the most effective for producing growth and
yield of ginger plants. This conclusion was drawn after
considering several factors such as the dry weight of the
plant, the number of tillers and the fresh weight of the

Table 4: Fresh weight of ginger rhizomes produced in the treatment of various types of ash and doses of NPK fertilizer.

                                 NPK fertilizer (kg ha-1)

Type of ash 600 800 1,000 1,200 Average

                              (g)

Cow manure 423.50 370.30 433.10 431.40 414.60a
Rice husks 297.90 404.80 312.70 330.50 336.50b
Wood ash 386.20 375.80 383.00 325.30 367.60ab
Coconut fiber 324.20 392.50 315.60 408.60 360.20ab
Average 357.90a 385.90a 361.10a 374.00a

Note: The numbers followed by the same letters according to the column or row are not significantly different based on the HSD test
in the 5% level.

Table 5: Nutrient content in various types of ash.

Type of ash pH
Neutralization power Phosphor Potassium Calcium Magnesium

(%)

Cow manure 10.92 53.13 2.48 1.83 2.41 0.48
Rice husks 8.97 13.75 0.28 0.94 0.28 0.06
Wood ash 10.63 21.14 0.76 2.03 2.50 0.87
Coconut fiber 10.41 43.00 1.45 1.71 0.47 0.31

Source: Soil chemistry and fertility laboratory, Faculty of Agriculture, Tanjungpura University.
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rhizomes. On the other hand, the use of different doses of
NPK fertilizer did not have a significant impact on the growth
and yield of ginger plants in peat soil. This implies that the
use of cow manure ash can be a more effective approach
for enhancing the productivity of ginger plants in peat soil.
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