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ABSTRACT

Shallot (Allium cepa L.) is one of the important horticultural commodities
with high economic value in Indonesia. The extent of planting areas in
marginal land requires technological innovation for the development of
shallot such as improvement and location-specific technological innovation.
This research aims to observe the effect of various doses of inorganic
fertilizers complemented with organic fertilizer and rice husk charcoal
on the production and shelf-life of shallot. The study was conducted from
March to June 2019 in East Lombok using a completely randomized block
design with 1 factor and 5 levels of treatment: A1 (farmer’s practices:
0 kg/ha organic fertilizer; 0 kg/ha rice husk charcoal; 300 kg/ha urea;
250 kg/ha NPK+Zn; and 100 kg/ha SP-36), A2 (10,000 kg/ha organic
fertilizer; 10,000 kg/ha rice husk charcoal; 75 kg/ha urea; 62.5 kg/ha
NPK+Zn; and 25 kg/ha SP-36), A3 (10,000 kg/ha organic fertilizer;
10,000 rice kg/ha husk charcoal; 150 kg/ha urea; 125 kg/ha NPK+Zn;
and 50 kg/ha SP-36), A4 (10,000 kg/ha organic fertilizer; 10,000 kg/ha
rice husk charcoal; 225 kg/ha urea; 187.5 kg/ha NPK+Zn; and 75 kg/ha
SP-36) and A5 (10,000 kg/ha organic fertilizer; 10,000 kg/ha rice husk
charcoal; 300 kg/ha urea; 250 kg/ha NPK+Zn; and 100 kg/ha SP-36).
Results showed that plant height and leaf number were not significantly
different in various treatments. The bulb number showed that at the age of
20 and 70 days after sowing, the highest value was shown in the A3, and the
lowest value was shown in A1 and A2 treatments. Meanwhile, treatment of
A5 can reduce weight loss of the prospective seeds.
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1. Introduction

The shallot crop (Allium cepa L.) is considered to be one
of the most important horticultural commodities [1]. Shal-
lot belongs to the spice vegetable crop and is usually used
as food seasonings [2] as contains proteins, sugars, fatty
acids, carbohydrates, and other minerals which needed
by the human body [3]. In Indonesia, shallot is one of
the prominent crops and is grown year-round by nearly a
million of small-scale farmers [4], therefore it is categorized
among the seven strategic commodities [5] as it affects
farmers’ lives, macro-economy, and rate of inflation [1], [6].

The Province of Nusa Tenggara Barat (NTB) is one of
the major shallot production areas in Indonesia after the

provinces of Jawa Tengah (Central Java) and Jawa Timur
(East Java). The average shallot productivity in NTB
Province during the last 5 years (2015–2019) reached 11.04
tons/ha, this is still higher than the average productivity in
East Java (8.80 tons/ha), Central Java (10.17 tons/ha), and
West Java Province (10.56 tons/ha) [7]. The contribution
of NTB Province to the Indonesian shallot production has
reached 12.34% with the NTB’s harvested area in 2019
reaching 19,341 ha and the production reaching 184,551.8
tons [7]. This productivity is categorized as low because
due to the potential yield of new improved varieties such
as Trisula and Bima Brebes reached 15 to 23.21 tons/ha [8].
The shallot planting areas in NTB Province are in Bima,
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Sumbawa and East Lombok regencies [9]. East Lombok
Regency is one of the shallot production centers in NTB
with a production of 9,787.4 tons [10] and is one of the
horticultural areas, especially shallot commodities [11].

Based on its use, dryland area is relatively more dom-
inant, which reaches almost four times the area of rice
fields [12]. The basic problems of dryland farming are
very fast land degradation, low soil fertility, limited water
resources and infrastructure support, lack of specific tech-
nological innovations and low knowledge of farmers on
dryland farming which are pockets of poverty [13]. The
use of dryland in Indonesia is still relatively small, while
the potential for land that is considered marginal is quite
large for agricultural development. Considering that as one
of the Indonesian strategic commodities, shallots must be
developed through some strategies, including the intensive
use of marginal land [14].

To support high production for the development of
shallot in dryland, improved and site-specific technological
innovations are required with the application of site-
specific improved technologies such as the use of adaptive
varieties, fertilization as well as pest and disease control,
water management and cropping patterns are expected to
increase production, land productivity, farming efficiency
and farmers’ income as well as other environmentally
friendly farming systems [15]. In agricultural cultivation
systems, fertilizer is one of the important factors affecting
plant growth. For optimal plant growth, the nutrients
contained in the soil alone are not sufficient, however over
application of inorganic fertilizers may result in decreased
of land productivity. One of the ways to solve the further
impacts that will arise from the excessive use of inorganic
fertilizers is through the application of inorganic fertilizers
with the right dose [16].

In addition, technological innovation is needed in the
application of fertilizer therefore it is hoped that the effect
of fertilizer application can be seen in growth and increas-
ing shallot production. The addition of rice husk charcoal
and organic matter is expected to influence increasing shal-
lot production. Rice husk charcoal is one of the organic
materials that contains various types of organic acids,
besides the high silica content can be beneficial for plants
because it becomes more resistant to pests and diseases
due to tissue hardening [17]. Organic fertilizer contains low
nutrients and has a slow response therefore it takes a long
time to improve the level of soil fertility [18]. The com-
bination use of organic and inorganic fertilizers was able
to produce tomato production of 21.5 tons/ha compared
to the use of inorganic fertilizers which only reached 10
tons/ha [19].

The aims of this research were to investigate the effect of
various doses of inorganic fertilizers complemented with
organic fertilizer and rice husk charcoal on the growth,
production, and shelf-life of shallot in dryland.

2. Materials and Methods

The research was conducted from March to June 2019 at
the IAAT research station in East Lombok Regency, Nusa
Tenggara Barat (NTB) Province, Indonesia. The research
station is located at coordinates of −8º30′47, 116º39′14,

TABLE I: Dose of Fertilization Treatment on Shallot
Cultivation in Dryland of Eastern Lombok in 2019

Fertilizers A1
(Farmers’
practices)

A2 A3 A4 A5

—————– kg/ha ————–

Organic fertilizer 0 10.000 10.000 10.000 10.000
Rice husk charcoal 0 10.000 10.000 10.000 10.000

Urea 300 75 150 225 300
NPK+Zn 250 62.5 125 187.5 250

SP-36 100 25 50 75 100

TABLE II: The Fertilization Package Per Plot (20 m2) Applied at
the Experimental Site of Eastern Lombok in 2019

Fertilizers A1 (Farmers’ practices) A2 A3 A4 A5

—————– kg/plot ————–

Organic fertilizer 0 20 20 20 20
Husk charcoal 0 20 20 20 20

Urea 3.3 0.8 1.7 2.5 3.3
NPK+Zn 2.8 0.7 1.4 2.1 2.8

SP-36 3.6 20 1.8 2.7 3.6

56.4 ft at an altitude of 46.0 meters above sea level (masl).
The Batu Ijo variety was planted using a 1 factor Ran-
domized Completely Block Design (RCBD) with 5 levels of
fertilization dose treatment as presented in Table I. While
the fertilization package per plot is presented in Table II.

The were 7 sample plants/treatment observed with ran-
domly selected following a zig-zag pattern. Fertilizers were
applied by spreading it over the soil surface. Organic
fertilizer, rice husk charcoal, and SP-36 fertilizers were
applied during land cultivation, while ZA and NPK plus
Zn fertilizers were applied 3 times at the age of 15, 30 and
45 days after sowing (DAS).

The implementation of the research includes clearing
the land, beds making and drainage channels arranging.
The application of basic fertilizers in the form of organic
fertilizer as much as 10 tons/ha, SP-36 100 kg/ha and
rice husk charcoal 10 tons/ha were given 7 days before
sowing. While NPK+Zn 250 kg/ha and Urea 300 kg/ha
were given together with rice husk charcoal, and SP-36
were distributed at the age of plants 15, 30 and 45 DAS.
Before sowing, the shallot bulbs were treated by cutting off
the ends 1/3 of the bulbs and sprinkled with fungicide.

Planting activities were conducted manually by planting
one bulb/hole with 20 cm × 15 cm spacing. Maintaining of
the plants includes weeding, which was conducted 2 times,
irrigation was applied 2 times/7 days, fertilization at the
plant ages of 15, 30, and 45 DAS, and controlling the pests
and diseases according to the attacking level in the field.

The observed parameters included plant height, leaves,
and bulbs numbers which were carried out at the age of 20
and 70 DAS. The sampling of fresh weight yield parameter
was carried out at the age of 70 DAS (during harvest time),
the shrinkage weight of the prospective shallot seed at the
age of 30 and 60 Days After Harvest (DAH). To find out
the differences between treatments, all the collected data
were analyzed using ANOVA and followed by 5% level of
an honest significant test.
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3. Results and Discussion

3.1. General Conditions of the Experimental Site

The research was conducted at the experimental station
in Labuhan Lombok Village, Subdistrict of Pringgabaya,
East Lombok Regency with a flat topography with an
altitude of 46.0 masl.

Based on soil analysis results prior to the experiment,
it shows that soil pH of the experimental site was neutral
which is an ideal condition for plant growth. In addition,
total NPK nutrient content in the soil was very low, but the
P and K nutrients available were very high. The detailed
results of the pre-liminary soil analysis of the experimental
site are presented in Table III.

Cation Exchange Capacity (CEC) at the experimental
site was low with a value of 16.26 cmol/kg, however, it is
still above the average CEC of sandy soils, which is usually
2–4 cmol/kg [21]. Some factors that may influence CEC are
based on the amount of clay and organic matter [22].

3.2. Shallot Growth Performances

The parameters of agronomic observation included
plant height and leaf number. The performance of agro-
nomic parameters is shown in Tables IV and V. Plant
height was measured from the soil surface to the tip of
the highest leaf (cm), and 15 sample plants in each exper-
imental plot were measured at the age of 20 and 70 DAS.
Based on the ANOVA results, it shows that plant height
at the age of 20 and 70 DAS in each treatment did not
differ significantly (Table IV), but the highest value was
shown in the A3 treatment both at the age of 20 and
70 DAS. The lowest value from the observation of plant
height was shown at the age of 20 DAS in treatment A2,
but at the age of 70 DAS, namely in treatment A1. This

TABLE III: Results of Pre-Liminary Soil Analysis at the
Experimental Site of Eastern Lombok in 2019

Parameters of
analysis

Unit Value Criteria∗) Method

pH H2O – 8.41 Slightly alkaline Electrode pH-meter
N total % 0.11 Very Low Kjeldahl
P total % 0.05 Very Low Spectrofotometer
K total % 0.45 Very Low AAS

P available ppm 23.97 Very high Spectrofotometer
K available ppm 101.31 Very high AAS

CEC cmol/kg 16.26 Low Percolation

Note: ∗) based on Indonesian Soil Research Institute 2009 [20].

TABLE IV: Analysis of Variance (ANOVA) of Plant Height During
the Field Experiment in Eastern Lombok in 2019

Treatments Plant height
at 20

DAS (cm)

Std Plant height
at 70

DAS (cm)

Std

A 1
(Farmers’
practices)

43.143 a 3.237 42.143 a 16.41

A 2 42.714 a 5.491 47.143 a 5.08
A 3 46.857 a 4.706 45.143 a 4.22
A 4 45.143 a 5.242 43.143 a 4.22
A 5 45.286 a 5.589 44.571 a 4.721

Note: The average values followed by the same letters in the same column
means that it is not significantly different at the 5% Tukey’s Test.

TABLE V: Analysis of Variance (ANOVA) Number of Leaves of
Shallot at the Experimental Site in Eastern Lombok in 2019

Treatments Number of
leaves (20

DAS)

Std Number of
leaves (70

DAS)

Std

A 1 (Farmers’
practices)

23.86 a 8.63 17.286 a 7.718

A 2 24.43 a 5.62 17.143 a 7.988
A 3 39.29 a 12.76 29.429 a 8.018
A 4 36.29 a 10.87 19.143 a 7.862
A 5 36.43 a 16.96 22.286 a 10.797

Note: The average values followed by the same letters in the same column
means that it is not significantly different at the 5% Tukey’s Test 5%.

shows that the treatment dose of farmers’ practices of
100% using inorganic fertilizers without the application of
organic fertilizer and rice husk charcoal was not able to
provide optimal growth of plant height.

It was argued that the increase in plant height occurs due
to cell division and an increasing number of cells requiring
energy in the form of ATP [23]. In this study, the dose of
phosphorus as much as 50% of the dose of farmers has
been able to provide a response to plant height. Phospho-
rus is a macro nutrient that plays a role in the formation of
ATP (Adenosine Tri phosphate). ATP is needed by plants
in every cell activity such as cell elongation, cell enlarge-
ment and cell division which affects plant height [24]. The
concentration determination and fertilization dose are very
important because they will have an adverse effect on
growth if it does not match the needs of the plant [25].

Based on ANOVA results, the number of leaves observed
in Table V showed that at the age of 20 and 70 DAS in
each treatment did not show a significant difference, but
the highest value was shown in the A3 treatment both at the
age of 20 and 70 DAS. The lowest value from plant height
observation was shown at the age of 20 DAS in treatment
A1. At the age of 70 DAS, the lowest value was in treatment
A2, which is the same as treatment A1. This shows that the
farmers’ practices dose of 100% use of inorganic fertilizers
without application of organic fertilizer and rice husk
charcoal was not able to provide optimal growth of the
leaves.

The increase in plant height and leaf number can be
caused by the addition of fertilizer given because the
fertilizer will add nutrients to the soil, and the amount
of additional nutrients depends on the type and dose of
fertilizer used [26]. Another research also found that a
50% reduction of NPK fertilizer in soybeans could increase
soybean production [27]. In addition, it was reported that
organic fertilizers contained in the soil can grow microor-
ganisms in the soil so that the soil will become more
fertile [28].

3.3. Bulb Numbers and Shallot Yields

Based on ANOVA results in Table VI, the number of
bulbs shows that at the age of 20 and 70 DAS, the high-
est values shown in the A3 treatment, where the use of
50% inorganic fertilizers with the application of organic
fertilizer and rice husk charcoal. The lowest values were
shown in the farmer’s treatment, namely A1 and A2 treat-
ment using 25% inorganic fertilizers with the application
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TABLE VI: Analysis of Variance (ANOVA) Number of Bulbs and Yields During the Field Experiment in Eastern Lombok in 2019

Treatments Bulbs number (20 DAS) Std Bulbs number (70 DAS) Std Yield (kg/m2) Std

A 1 (Farmers’ practices) 4 b 1.528 4.286 b 1.704 2.226,7 ab 543.5
A 2 6.857 ab 2.116 4.143 b 1.345 1.955 b 267.8
A 3 7.571 a 1.988 8.286 a 2.215 2.831 a 165.3
A 4 6.714 ab 3.773 7.857 a 1.864 2.301,7 ab 40.7
A 5 4 b 1.155 5.286 ab 2.87 2.341,7 ab 385.1

Note: The average values followed by the same letters in the same column means that it is not significantly different at the 5% Tukey’s Test.

of organic fertilizer and rice husk charcoal. According to
[29], the more tillers number, the more bulbs produced. In
addition, the availability of nutrients in plants can affect
the number of tillers.

Table VI also shows that the highest yield of shallot in
the treatment A3, where the use of 50% inorganic fertilizers
with the application of organic fertilizer and rice husk
charcoal, and the lowest in the treatment A2 where the
use of 25% inorganic fertilizers with the application of
organic fertilizer and rice husk charcoal. Another research
[30] showed that the application of the recommended
dose of NPK combined with organic fertilizer was quite
prospective and good for the growth and yield of shallot.
According to [31], the formation and development of shal-
lot bulbs require a high and balanced NPK fertilization.

It was not different significantly between the control
treatment and the application of organic fertilizer and rice
husk charcoal; although the use of fertilizers was reduced
from 50%–75%, it was not even significantly different
from the treatment of giving 100% inorganic fertilizer
with added organic fertilizer and husk charcoal, presum-
ably due to the high availability of P and K in the soil.
According to [32], the high availability of P-soil causes
the addition of P fertilizer not to significantly increase
the yield of shallot. The availability of sufficient P in the
soil is very important for increasing plant growth because
P is needed for the improvement of carbohydrate con-
tent and the development of plant roots. Potassium acts
as an enzyme activator in photosynthetic reactions. The
availability of sufficient potassium for plants will increase
plant height growth. Nitrogen and Potassium will encour-
age plant metabolic activities and promote the growth of
new cells. Other research [9] stated that potassium would
increase the absorption of nutrients and play a role in
respiration, transpiration of enzymes, and translocation of
carbohydrates.

The availability of sufficient nutrients for plants and
the power of rate of photosynthesis, so that the photo-
synthate produced increases. The results of [33] on shallot
showed that the application of rice husk charcoal only
had a significant effect on bulbs volume and the dose of
rice husk charcoal gave the best effect on bulbs volume,
where the application of rice husk charcoal at a dose of 20
tons/ha. According to [32], shallot is a type of plant that
requires a lot of silica. Silica plays an important role in
plant metabolism where it is related to several parameters
that determine nutritional quality of vegetable crops. The
results from other research [34] showed that rice husk
charcoal has a high silica content in the form of a chemical
compound silicon dioxide (SiO2), where 46.96% is needed
for bulbs formation.

TABLE VII: Analysis of Variance (ANOVA) Weight Loss of
Prospective Shallot Seed

Treatments 0 DAH Std 30 DAH Std 60 DAH Std

A1
(Farmers’
practices)

2227 ab 544 1473 a 388 1265 b 227

A2 1955 b 268 1421.7 a 171.9 1315 b 169
A3 2831.7 ab 108 1710 a 269 1520 ab 191
A4 2301.7 ab 40,7 1738 a 71.1 1601.67 ab 5.77
A5 2342 ab 385 1900 a 158 1793.3 a 145

Note: The average values followed by the same letters in the same column
means that it is not significantly different at the 5% Tukey’s Test.

3.4. Weight Loss of Prospective Shallot Seeds
Table VII shows that the lowest weight loss until the

shallot bulbs were 60 days after harvest (DAH) was in the
A5 treatment, where the application of 100% inorganic
fertilizers combined with the application of organic fertil-
izer and rice husk charcoal as much as 10,000 kg/ha. The
highest loss at the age of 60 DAH was in the A1 treatment,
namely the treatment of farmers using 100% inorganic
fertilizers without being combined with the application
of organic fertilizer and rice husk charcoal. According to
[35], large planting material indicates that the food reserves
it contains are relatively large, so it is useful as a basic
material for energy formation for plant growth processes.
Other research also stated that organic matter is useful as a
nutrient provider for plants that can increase production,
and is also useful in improving the physical, chemical, and
biological properties of the soil [36].

Based on [36], the application of rice husk charcoal did
not affect all observed variables, it was suspected that the
shallot response was less responsive to rice husk charcoal
treatment.

4. Conclusion

Based on the results of this research, it can be concluded
that the treatment with a reduced dose of 50% inorganic
fertilizers combined with application of organic fertilizer
and rice husk charcoal as much as 10,000 kg/ha was able
to increase plant growth and production of shallots with
a sampling yield of 2,831 kg/100 m2 and this result is
higher than the control treatment of farmers’ practice with
a dose of 100% inorganic fertilizers without application
of organic fertilizer and rice husk charcoal with a yield
of 2,226.7 kg/m2. Meanwhile, analysis of prospective seed
losses indicated that the application of 100% inorganic fer-
tilizers combined with the application of organic fertilizer
and rice husk charcoal as much as 10,000 kg/ha could
reduce the weight loss of prospective seeds.
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