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ABSTRACT

Japanese cucumber (Cucumis sativus) is one of the high-value crops cultivated by farmers at small farms in
Sumedang, West Java. The preferences of the customer to health and organic cucumber encourage the
development of an organic cultivation system for this crop. One of the most important components of crop
production is fertilizer. In this study, three types of organic fertilizers (1) bokashi, (2) vermicompost, and (3)
coffee testa that was composted by application of black soldier fly (Hermetia illucens) as a decomposer. The
growth parameters (plant height and leaves number), harvest (number and weight of fruits), and productivity
efficiency (calculated by mass and energy balance) of application of organic fertilizer compared to the control
group (only soil). The cucumber was planted in a polybag filled with a 4.5 kg growth medium (3 kg soil and 1.5
kg organic fertilizer for treatment groups and full soil for control). The result showed vermicompost group has
the best growth parameter and harvest. On the other hand, the control group had slightly higher production
efficiency than other groups, the possible factors that affect the production will be discussed.

Keywords: Bioconversion, Japanese cucumber, organic fertilizer, production

1. INTRODUCTION which is the residue of organic waste bioconversion
process by insect larvae. Studies already reported the
Japanese cucumber (Luffa acutangular) is one of the  benefit of these fertilizers for the improvement of soil
premium horticulture products cultivated in the West conditions for crops [3-5].
Java area. However, the production of this commaodity
highly depends on the energy input from outside of the
system, such as synthetic fertilizer. This condition leads
to increased production cost which causes a heavy

burden for the smallholder farmer, a dominant farmer
group in West Java. 2. MATERIALS AND METHODS

The study aimed to investigate the effect of the
application of each of these organic fertilizers on the
growth and harvest quality of the Japanese cucumber.

Developing new production practices to reduce the 2 1. Material
production cost burden for smallholder farmers is of o

great interest. Among various possible strategies, there In this study, 48 seedlings of Japanese cucumber
is increasing interest in the potential application of  var. Tosca F1 was used as a study subject. There were
organic fertilizer as plant growth media and soil  three types of fertilizers applied in this study, such as (1)
amendments [1,2]. Furtherly, fertilizer originated from Vermicompost) originated from cow’s manure, (2)
livestock,  agricultural, and  municipal  waste Bokashi, and (3) Residue of coffee testa from

management gain more interest. There are three types of  bjoconversion process by black soldier fly larvae.

these fertilizers, which are [1] Bokashi which originated

from the fermentation process of livestock manure, [2] 2.2. Method

vermicompost which produced from the decomposition

process of manure through the interaction of Complete random sampling was applied for this
earthworms and microorganism, and [3] insect frass study with 4 groups (1 control and 3 application groups)
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and 12 repetitions. The groups were consisted of: P1
= control (only soil as growth medium); P2 = 3 kg
soil + 1,5 kg bokashi as growth medium; P3 = 3 kg
soil + 1,5 kg vermicompost as growth medium; and
P4 = 3 kg soil + 1,5 kg BSF residue as growth
medium (compost produced from bioconversion of
coffee testa by black soldier fly larvae).

Before the study, the basic nutrient of each
growth medium was analyzed in Laboratorium Kimia
Tanah dan Nutrisi Tanaman Universitas Padjajaran.
The result showed in Table 1

Table 1. Nutrient of growth medium used in this
study

Nutrient P1 P2 P3 P4
N-Total (%) | 0.2 0.8 0.71 0.46
P,O, HCI| 3063 | 1133 | 100.83 | 66.33
25%

(mg/100g)

P,O, (Olsen) | 7.99 [ 97.07 [ 7288 | 24.85
(ppm P)

K,0 HCl | 4891 | 76.66 | 69.88

25%

(mg/100g)

C-organic 1.89 10.12 | 9.93 3.85
(%)

pH 7.96 7.81 7.38 8.43
CEC 2541 | 40.14 | 4297 | 2641
(cmol/kg)

C/N Ratio 9 13 14 8

Each growth medium was kept inside a polybag
(30 x 40 cm) individually. In total, there were 48
polybags used in this study. Cucumber seedling with
three leaves was planted in the polybag and cultivated
until all plants died.

2.3. Data collection

Data collected in this study were (1) plant height,
(2) number of leaves, (3) number of male flowers, (4)
number of female flowers, (5) total fruit numbers, (6)
average fruit weight, (7) average fruit length, and (8)
average fruit diameter. Data were collected every 3
days until all fruit produced and mature.

2.4. Data analysis

All collected data was subject to statistical
analysis. The differences in the variance among data
were calculated by ANOVA with a confidence level
of 95%. All calculation was conducted by a macro
program of Microsoft Excell.
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3. RESULTS AND DISCUSSION

3.1. Plant height

All plants that received organic fertilizer were
significantly taller than the control group with the
vermicompost group had the highest height (256 cm)

(Fig. 1).
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Figure 1. Height of plant received different types of
organic fertilizer

This result showed the benefit of the
vermicompost to the growth of the plant which was
reported in various plants [2]. The improvement of
the height could be caused by an increasing amount
of auxin which could be found in vermicompost
[6,7].

3.2. Leaf numbers

The vermicompost group had the highest number
of leaves compared with other groups although at the
end of observation the average amount of leaf per
plant was similar to the bokashi group (Fig. 2).
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Figure 2. Leaf numbers of the plant received
different types of organic fertilizer

The benefit of vermicompost for improving the
number of leaves in cucumber also reported by
various studies [2,8]. A higher number of leaves for
both vermicompost and bokashi group may be related
to the level of nitrogen content which higher
compared to BSF residue and control. High nitrogen
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levels showed a positive effect on the leaves
production in cucumber [9].

An increasing number of leaves may improve the
photosynthesis and amount of photosynthate
produced by the plant which may improve the quality
of the plant products.

3.3. Number of male and female flowers

In general, all plants that received organic
fertilizer showed significantly higher numbers of
male flowers than the control group. Among
fertilized groups, the plant that received
vermicompost (average number of male flowers
produced per plant was 9 flowers) produced more
flowers per plant (Fig. 3). There was a similarity in
the pattern of male flower production as the highest
production level reached between day 38 and 41 for
all groups.
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Figure 3. Average male flower numbers per plant of
the plant received different types of organic fertilizer.

On the other hand, only vermicompost, bokashi,
and BSF residue group (albeit only one flower on the
final observation day for BSF group) (Fig. 4). Among
these groups, vermicompost produced a significantly
higher number of female flowers (the average
number of flowers produced was 2 flowers).
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Figure 4. Average female flower numbers per plant
of the plant received different types of organic
fertilizer.
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There was a similarity in the positive effect of the
application of vermicompost and bokashi to the
production of flowers although the effect of
vermicompost was much stronger. The positive effect
of vermicompost on flowering was also reported in
various plants and crops [10,11]. This positive effect
may be related to the enhancement of nutrient uptake
by the plant [12] and the availability of some plant
hormones, like gibberellins, auxin, and cytokinin, in
the growth medium which encourages flower
production [13,14].

3.4. Number of fruits

Plants that received organic fertilizer produced
fruits while no fruit was produced for the control
group. Vermicompost group produced more fruit than
other groups although the number not significantly
different from the bokashi group (Fig. 5).
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Figure 5. A total number of fruits produced for each
study group.

The higher number produced by the
vermicompost group could be related to the number
of flowers produced. There is a positive correlation
between flower numbers and fruit numbers as fruit
originated from the flower.

3.5. Fruit weight

The average weight of the fruits produced by the
vermicompost group was higher than others although
the differences among groups were not significant

(Fig. 6).
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Figure 6. The average weight of fruits produced for
each study group.
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3.6. Fruit length

There was no significant effect on fruit length
detected among application groups although the
vermicompost group produced slightly longer fruit
than others (Fig. 7).
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Figure 7. The average length of the fruits produced
for each study group.

Control

3.7. Fruit diameter

The vermicompost group produced bigger fruit
than other groups but not significantly bigger than
others (Fig. 8).

45

40 T
- 35 T
£ I
-:— 30 1 J J_
£ 25
E 20 35.91
£ 15 33.53 ' 31.23
2
“ 10
5
0
Control Bokashi  Vermicompost BSF Residue
Figure 8. The average diameter of the fruits

produced for each study group.

In terms of harvest quality, the quality of the
harvested product of bokashi was slightly better than
the vermicompost group. It may be related to the
availability of more varied microorganisms in the
bokashi. Diverse microorganisms may lead to [1]
increase enzymatic activity which allows more
macronutrients available for plants and [2] enhance
the growth of root structure that reflects the ability of
plants to resist water stress conditions [15]

4. CONCLUSION

The application of organic fertilizer improves the
growth and quality of the harvested products of the
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Japanese cucumber. Although the effect of BSF
residue on the growth and harvest quality of Japanese
cucumber lower than bokashi and vermicompost, the
differences was insignificant. This indicated the
potency of BSF residue as an alternative to solid
organic fertilizer. More studies are required to
implement this method on the open field condition
where the interaction with the environment condition
more complex.
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