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Subsoil soil which is at a depth of more than 30 cm below the
topsoil is a marginal soil for agricultural cultivation but has great
potential for utilization. Improvement of subsoil soil with the use

g:z) \:fl]?l‘dS : of organic fertilizers alone has been widely carried out. However,
Compos'iﬁon, the use of moringa leaf bokashi fertilizer is thought to be able to
Dosage, improve the subsoil physically and chemically. The aim of the
Moringa leaves, research was to find out the composition of the best moringa

Moringa seedling. leaf bokashi fertilizer and the right dosage for the growth of

moringa. Research using Completely Randomized Design. The
first factor was the composition of moringa leaf bokashi, biochar
and cow manure (K), namely K1 ratio of moringa leaves: biochar:
cow manure (1:1:1); K2: (2:1:1); K3 (3:1:1). The second factor is
the dose of moringa leaf bokashi fertilizer. Bo: control 5; B1:10;
B2: 20; B3: 30; B4: 40 tons per hectare. The results showed that
the K1 composition showed the highest plant height, number of
primary roots, and canopy wet weight. A dose of 10 tons per
hectare (B1) showed the best growth of Moringa seedlings with
nurlianti.pertiwi@gmail.com the highest dry weight of canopy.

MCorresponding Author:

1. INTRODUCTION

Topsoil has the best physical, chemical and biological soil properties and contains a lot of
organic matter compared to sub-soil. The continuous use of topsoil and its location on the
soil surface causes frequent erosion, so an alternative is needed to replace top soil,
namely using subsoil (Firmansyah et al., 2020).  Subsoil is located in the second layer
after topsoil, this soil layer has great potential and is rarely used, but low fertility (Andri et
al., 2016). Hidayat et al. (2020) stated that subsoil is a type of soil that is not good for use
as a planting medium if it is not corrected first. This is caused by soil acidity, nutrient
availability, and insufficient organic matter content for plants. Acidity in subsoil soil is
caused by the high aluminum content in the soil, which disrupts nutrient uptake
(Dalimointhe, 2013). Mukhtarruddin et al. (2015) stated that subsoil with poor soil
characteristics can be improved by using organic fertilizers.
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Tambunan et al. (2014) stated that the role of organic fertilizers can improve soil
structure and reduce erosion and can provide nutrients for plants. Improvement of
subsoil is done by adding organic matter to make the soil better. Organic materials
derived from plant waste and livestock waste can be used as organic fertilizer. Bokashi
is an organic fertilizer produced from the fermentation of organic materials by utilizing
the help of decomposing microorganisms and the result is organic fertilizer in
decomposed conditions containing more macro and micro nutrients which are ready to
be absorbed by plant roots (Tallo & Sio, 2019). Differences in the composition and
types of raw materials used to make bokashi will result in different nutrient content
(Nurseha et al., 2015).

Moringa (Moringa oleifera) is a garden plant that is widely grown in Indonesia areas.
This plant is a long-lived tree-sized plant reaching a height of 12 m, small egg-shaped
leaves, 1-3 cm long and 4 mm to 1 cm wide, blooms all year round with white, cream,
or red flowers depending on the species (Isnan & Nurhaeidah, 2017). The benefits of
this plant are numerous, namely as medicine and food ingredients. Moringa leaves are
used to prevent disease (Misrah et al., 2016).

Moringa plants that are propagated using seeds require fertile planting media at the
beginning of their growth (Isnan & Nurhaedah, 2017). The use of subsoil that is not
fertile can be used as a planting medium after being treated with Moringa leaf bokashi
fertilizer. Moringa leaves that cannot be used for food and medicine are used as
ingredients to make bokashi (Lubis et al., 2019). In making moringa leaf bokashi rice
husk should be added as a mixture in order to produce good bokashi. However,
processing rice husks into biochar and added as a basic ingredient for making bokhasi
can provide nutrients for plants more quickly (Widiastuti & Lantang, 2017).

The use of cow manure into the soil will regulate the temperature of soil moisture
in and on the ground (Arifah, 2013). Cow manure helps meet the need for nutrients
(Prastyo, 2014). Cow manure can be absorbed more quickly by plants (Yuliana et al.,
2015). Treatment with a dose of 15 tons per hectare of bokashi cow manure without a
mixture of other ingredients accelerates the chili plants to flower (Kusuma et al., 2021).
Whereas the dose of palm frond bokashi with the addition of Moringa leaves of 20 tons
per hectare gave better results on red chili plants (Kinasih et al., 2021). Ramadhani et
al. (2020) reported that giving 20 ton/ha of cow manure and 20,000 L/ha of pineapple
liquid waste contributed to phosphate-dissolving microorganisms that were able to
improve utisol soil. The application of cow manure and biochar independently has
been carried out for soil improvement, but the combination of the cow manure and
biochar with the addition of moringa leaf bokashi is expected to improve the quality of
fertilizer produced.

The demand for moringa plants is increasing due to their benefits and uses, and it is
necessary to improve cultivation techniques. Moringa cultivation techniques include
selecting suitable planting media, using good seeds, and providing organic matter (Hilal
et al., 2018). The role of the planting medium determines the quality of roots; good
rooting media will produce good plants (Ningsih, 2014). Hence, the study aimed to
determine the effect of moringa leaf bokashi composition and dosage, as well as to
identify the best composition for making Moringa leaf bokashi fertilizer and the proper
dosage for moringa growth. Moringa leaf waste which is available in large quantities as
a result of the expansion of moringa plants allows for the continuity of making moringa
leaf bokashi which will be returned to agricultural land in an effort to sustainably
cultivate moringa plants.
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2. MATERIALS AND METHODS

The research was conducted from January 2021 to April 2021 in Sembayat Village, East
Seluma District, Seluma Regency, Bengkulu Province. The materials to be used in this
study were Moringa seeds, subsoil, Biochar, EM4, manure, molasses, Moringa leaves,
polybags, tissue. The tools that will be used in this study are hoes, machetes, buckets,
plastic trays, scissors, pegs, labels, ropes, stationery, measuring instruments, ovens,
tarpaulins, cameras, and other supporting tools.

2.1. Research Design

This study used a completely randomized design (CRD) with two factors. The first factor
was the composition of the bokashi ingredients, which consisted of 3 levels, while the
second factor was the dosage of bokashi, which consisted of 5 levels as shown in Table
1. Each treatment has three replications, and a total of 45 experimental units. Each
experimental unit consisted of 5 sample plants, so 225 experimental units were
obtained.

Table 1. Treatment of the composition and dosage of moringa leaf bokashi

Treatment
Notation Bokashi composition Dosage of bokashi
(Manure biochar: moringa leaves) (Tones per hectare)
K1 1.1:1
K2 2:1:1
K3 3:1:1
Bo Control without moringa leaves 5
B1 bokashi moringa 10
B2 bokashi moringa 20
B3 bokashi moringa 30
B4 bokashi moringa 40

Observations included plant height (cm), number of leaves, root length (cm),
number of primary roots, fresh weight of roots (g), dry weight of roots (g), and wet
weight of plant canopy (g). the dry weight of plant canopy (g). Data was analyzed using
ANOVA (analysis of variance). If the results of the ANOVA showed significant effect, to
see the difference between the treatments, a further test is carried out using a 5%
honest significant difference (HSD) test.

2.2. Research Procedure

2.2.1. Moringa Leaves Bokashi Production

Making moringa leaf bokhasi is carried out as shown in the chart below (Kinasih et al.,
2021). The stages of the research, namely germination and nursery of Moringa were
carried out as shown in the chart below (Kurniawan, 2019).
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[ Biochar H Rice husk }
Manure I Moringa Leaf

Molasses +EM-4

Fermentation
14 days

Y

Moringa leaf bokashi
is ready

Figure 1. Steps to prepare moringa leaves bokashi

Moringa leaf bokashi
according to treatment

} (germinate the seeds on a
subsoil depth 50 paper towel until roots
em J appear. After 4 days
transplanting to polybags
v

1 week before The 7 kg
poly bag was filled

L 4
Moringa seedling are
maintained and
observed

Figure 2. Steps of moringa leaves bokashi application on moringa seedlings

3. RESULTS AND DISCUSSION

The results of the analysis of variance (ANOVA) on all observed variables are presented
in Table 2. The interaction treatment between moringa leaf bokashi composition and
dose showed no significant effect on all observed variables. The bokashi composition
treatment showed a significant effect on the variables of plant height, canopy wet
weight and number of primary roots. However, it showed no significant effect on the
number of leaves, root wet weight, root length, root dry weight, and canopy dry weight
variables. The dose treatment showed a significant effect on the variables of plant
height, number of leaves, root dry weight and canopy dry weight.
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Table 2. ANOVA recapitulation of the effect of the composition and dosage of
moringa leaf bokashi fertilizer on the growth of moringa seedlings

No Variable Composition Dosage Interaction
Plant Height (cm)
Age 2 Weeks After Planting (WAP) 5.68 ** 1.36 ns ns
1 b. Age 4 Weeks After Planting (WAP) 9.45 ** 6.04 ** 0.77 ns
c. Age 6 Weeks After Planting (WAP) 244 * 5.79 ** 0.57ns
Age 8 Weeks After Planting (WAP) 3.81* 7.41 ** 1.41ns
Number of Leaves
Age 2 Weeks After Planting (WAP) 0.00 ns 0.95 ns 0.41ns
2 Age 4 Weeks After Planting (WAP) 1.60 ns 7.73 *¥* 1.02 ns
Age 6 Weeks After Planting (WAP) 0.21ns 3.38* 1.15ns
Age 8 Weeks After Planting (WAP) 0.26 ns 1.25ns 0.58 ns
3 Root wet weight (g) 1.37 ns 2.84 * 0.62 ns
4  Canopy Wet Weight (g) 3.64 * 1.76 ns 0.92 ns
5  Root Length (cm) 0.83 ns 2.36ns 0.78 ns
6  Number of Primary Roots 3.48 * 2.08 ns 0.80 ns
7  Root Dry Weight (g) 1.19ns 2.00 ns 0.88 ns
8  Canopy Dry Weight (g) 1.16 ns 348 * 0.54 ns
F-Table 5% 3.32 2.69 2.27
F-Table 1% 5.39 4.02 3.17

Note: ** = very significant, *= significant, ns = non-significant

3.1. Plant Height (cm)

Based on the ANOVA in Table 2 the treatment of the moringa leaf bokashi composition
had a very significant effect on plant height at age 2 and 4 WAP and had a significant
effect at age 8 WAP. Treatment of moringa leaf bokashi dose alone gave a very
significant effect on plant height aged 4,6,8 WAP. The composition of the K1 treatment
showed the highest plant height, significantly different from the K2 and K3 treatments
at the ages of 2, 4, and 8 WAP. Treatments K1 and K3 showed no significant difference
in plant height at 8 WAP, as shown in Figure 3.

WKL mK2 K3

47.86 a
4991a

3147 a
33,97 a
41.22b

33,89a

16.57 a
14.77b
16.09 b

20,15a

1752 b

18.55b

—

2 WAP 4 WAP 6 WAP 8 WAP

Figure 3. The influence of the composition of Moringa leaf bokashi on plant height
Growing media factors influence the growth of plant height in moringa. The

planting media mixed with soil with moringa leaf bokashi fertilizer with K1 treatment,
which consisted of a ratio of moringa leaves to biochar, and cow manure was 1:1:1
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giving a higher moringa plant height as the K2 treatment, namely the same
composition as a ratio of 2:1:1. Plant height given one part of moringa leaf bokashi was
not different from that of moringa leaf bokashi which was added twice or even three
times. The cytokinin content in the K1 treatment as a growth regulator in moringa
leaves is sufficient to encourage plant height growth (Lubis et al., 2019) and functions
to prevent plant stunting (Maryani, 2012).

WEBO mBl WB2 mB3 mB4

51,2b

49,54b
48,79b
50,3b

36,02b

33,43b
35,59b

33,48b

31.8a

23,51a

19,28b
18,21b

19,74b

19,41b

16,43a

ﬂﬂﬂﬂﬂ

2WAP 4AWAP GWAP 8WAP

Figure 4. The effect of moringa leaf bokashi dosage on plant height at different plant
age

Bokashi fertilizer without applying Moringa leaves, namely the composition of
biochar and cow manure at a controlled dose of 5 tons per hectare, gave lower plant
height growth than moringa leaf bokashi fertilizer at a dose of 10 tons per hectare.
Giving a dose of 10 tons per hectare is enough for the growth of moringa plant height
because the height of Moringa plants will not increase even though the dose is
increased to 40 tons per hectare as shown in Figure 4.

Similar research results reported by Kinasih et al., (2021) also showed that a dose of
20 tons per hectare of bokashi from palm fronds with moringa leaves in a ratio of 1: 1
tons per hectare on the height of red chili plants. Adding moringa leaves to bokashi has
led to savings in using only 10 tons per hectare. Based on research reported by Kusuma
et al. (2021), using cow manure without a mixture of moringa leaves at a dose of 15
tons per hectare speeds up harvest time for chili plants is significantly different from
the above, namely 20 and 25 tons per hectare. Adding moringa leaves to the bokashi
fertilizer mixture causes lower fertilizer doses resulting in savings in using organic
fertilizers.

3.2. Number of Leaves

The treatment of the composition of moringa leaf bokashi fertilizer showed no effect
on the number of leaves as shown in Figure 3. The average number of leaves of
moringa plants at 2 WAP was 7.5. At 4 WAP increased to 10.3 to 11.0, increased at 6
WAP to 10.5, and to 11 at the age of 8 WAP.

The dose of 10 tons per hectare showed the same number of leaves as the
treatment at the higher dose, namely the 20-40 tons per hectare treatment, but
significantly different from the control dose of observations 4 and 6 WAP, as shown in
Table 3.
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WK1 mK2 mK3

10,27
10,97
10,43
10,53
10,66
10,43
11,04
11,4
11,07

7,49
7,49
7,49

Number of leaves

2WAP 4WAP 6WAP SWAP

Plant age

Figure 5. Number of leaves at the age of 2, 4, 6, dan 8 WAP

Table 3. The effect of Moringa leaf bokashi dosage on the number of leaves

Number of leaves

Doses (tons per hectare)

2WAP 4WAP 6WAP SWAP
BO (control) 7.48a 8,17b 9,70 b 11.24a
B1(10) 7.46a 11,16 a 11,36 a 11.17a
B2 (20) 7.52a 11,36 a 10,48 a 11.14a
B3 (30) 7.50a 11,18 a 10,5a 11.11a
B4 (40) 7.49a 10.78 a 10.7 a 11.26a

Note: Numbers followed by the same letter in the same column are not significantly different at the 5%
BNJ test level

Giving a dose of 5 ton/ha (control) without the use of moringa leaves showed that
the number of leaves formed was less than in other treatments. Giving a dose of
moringa leaf bokashi of 10 ton/ha was able to accelerate leaf formation because it was
not significantly different from the above dose treatment. Gardner et al. (2008) said
that the number of leaves and leaf size are influenced by genotype and environment.
The application of moringa leaf bokashi fertilizer at a dose of 10 ton/ha is enough to
improve subsoil chemically, namely the provision of nutrients for photosynthetic
activities (Fitter & Hay, 1991). The resulting photosynthate is used to form leaf organs
so that the number of leaves produced is significantly different from the control dose.

3.3. Canopy Dry Weight and Root Wet Weight

Based on the ANOVA treatment of moringa leaf bokashi doses showed a significant
effect on canopy dry weight and root wet weight. The control dose (B0O) showed the
lowest canopy dry weight of 8.41 g and the 10 tons per hectare treatment (B1) showed
the highest canopy dry weight of 16.43 g. Treatment doses above 10 tons per hectare,
namely treatments B2, B3, and B3, showed significantly different dry weights with a
dose of 10 tons per hectare (B1) and a control dose (B0). Canopy dry weight at a dose
of 20-40 tons per hectare, which is 15.5-14.9 g, is lower than canopy dry weight at a
dose of 10 tons per hectare, which is 16.43 g, as shown in Figure 6.

A dose of 10 tons per hectare has been able to chemically improve the subsoil as
proven that the dry weight of the canopy is higher than the control and the other three
treatments. The dry weight of the plant canopy is the accumulation of the results of
photosynthetic activities stored in the plant because of the accumulation of nutrients
absorbed by the roots and then translocated throughout the plant body and finally
stored as a food reserve which will be measured in the dry weight of the plant canopy
(Maryani, 2012).
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M Root wet weight  m Canopy dry weight

63,58a

55,76b

o
o
o
i

53,6b

Weight (g)
33,8c

16,43a
14,8b
14,1b

Bl B2 B3 B4

Bokashi compost treatment

Figure 6. Effect of moringa leaf bokashi dosage on shoot dry weight (red) and root
wet weight (blue)

The dose treatment of moringa leaf bokashi fertilizer showed a significant effect on
the fresh weight of the roots as shown in Figure 6. The treatment of the dose of
moringa leaf bokhasi fertilizer at a dose of 10 ton/ha with a root wet weight of 63.58 g
was significantly different from the control, which was 33.8 g. The treatment dose of
B1, which is 10 tons per hectare, has been able to improve the physical properties of
subsoil, which was originally dense and dense in structure, to become more crumbly
and friable. Hidayat, et al. (2020) stated that subsoil soils cause inhibition of root
growth as a result of the physical properties of the soil which are not good which can
be corrected by bokashi moringa leaves.

Improvement of subsoil chemically is indicated by more root growth. The wet weight
of the roots at the dose of B3 was significantly different from the doses of B2 and BA4.
The addition of moringa leaf bokashi fertilizer at a dose of 30 tons per hectare showed
a higher fresh root weight of 55.76 g compared to treatments B2 and B4, namely 52.8 g
and 53.6 g. The addition of moringa leaf bokashi doses is an effort to add nutrients to
plants in the hope that they will be absorbed by plants, but the increasing doses are
not in line with plant absorption because Moringa seedlings are only observed until the
age of 8 WAP. increased (Gardner et al., 2008).

3.4. Canopy Wet Weight and Number of Primary Roots

Based on the ANOVA treatment, the composition of the moringa leaf bokashi showed a
significant effect on shoot wet weight and number of primary roots as shown in Figure
7.

M Canopy wet weight B Number of primary roots

85,89

Canopy wet weight (g)
and
Number of primary root
62,55b
51,95

Aa
7.3b
8ab

K1 K2 K3

Bokashi composition

Figure 7. Effect of moringa leaf bokashi composition on shoot wet weight and number
of primary roots.
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The treatment of the composition of the moringa leaf bokashi fertilizer had a
significant effect on the wet weight of the shoots, and it was seen that the K3
composition showed the highest total shoot weight compared to the other treatments.
The composition of K3 contains more raw materials for moringa leaves, two times
compared to treatment K2 and three times compared to treatment K1. Based on the
nutrient test in the laboratory of Bengkulu University, the total nitrogen nutrient
content for K3 was 1.42%, K2 was 1.40%, and K1 was 1.25% above the SNI standard,
namely >0.40%. Nitrogen nutrient content, which is above SNI, is very good for the
vegetative growth of Moringa plants because it can stimulate the formation of green
leaf substances which are very important for photosynthesis.

The content of the C/N ratio for the composition of K3 is 15.1, K2 is 13.8, K1 is 14.3,
and it meets SNI standard No. 19-7030-2004 C/N ratio is 10-20. These data show that
even though the wet weight of K3 is higher than K1 and K2, the nitrogen nutrient
content is not too different. The C/N ratios of K1, K2, and K3 are just as good, meaning
that nutrients are readily available to plants (Yuniwati et al., 2012). According to
Gardner et al., (2008), wet plant weight is affected by plant humidity. Vegetative
growth requires much water, marked by an increase in fresh plant weight, the
microorganisms contained in the moringa leaf bokashi fertilizer are entirely active to
help fertilize the soil.

Moringa leaf bokashi fertilizer uses EM-4, which is a complete microorganism that
functions to accelerate plant growth. The application of moringa leaf bokashi fertilizer
allows microbial activity to increase rapidly because moringa leaves, roasted husks, and
cow manure are easily decomposed, optimal air, temperature, reasonable humidity,
and sufficient oxygen causing the microbes in the bokashi fertilizer to develop better
(Tallo & Sio, 2019).

K1 composition showed the highest number of primary roots compared to other
treatments. The K1 treatment with 9.4 more roots than the K2 and K3 treatments with
8 and 7 primary roots. The application of bokashi fertilizer with a K1 composition with a
1:1:1 ratio between moringa leaves, biochar and cow dung was able to improve the
physical properties of the subsoil soil which was originally Soil structure that is dense
and clay and low fertility is better (Andri et al., 2016).

4. CONCLUSIONS

The conclusion of this study is that the composition and dosage of Moringa leaf
bokashi have a significant effect on the growth of Moringa seedlings independently.
The composition of bokashi K1 fertilizer, namely the ratio of moringa leaves, cow dung,
and biochar 1:1:1 showed the highest plant height, longest number of primary roots,
and highest crown wet weight. Treatment with a dose of 10 ton/ha showed the best
results on plant height, number of leaves, wet weight of roots, and dry weight of
canopy. It is recommended to use Moringa leaf fertilizer with the composition of
moringa leaves, cow manure, and biochar in a ratio of 1:1:1 (K1) and the dose of
Moringa leaf fertilizer 10 ton/ha (B1) independently is very good for the growth of
moringa plants.

ACKNOWLEDGEMENT
Thank you to the Faculty of Agriculture, University Prof. Dr. Hazairin, SH Bengkulu, and

all its supporting units, especially the laboratory of Soil Science University of Bengkulu
and to Ovian Ade Putra who have helped carry out this research.

673



Jurnal Teknik Pertanian Lampung Vol 12, No. 3 (2023) : 665-675

REFERENCES

Andri, S., Nelvia, N., & Saputra, S.I. (2017). Pemberian kompos TKKS dan cocopeat pada
tanah subsoil ultisol terhadap pertumbuhan bibit kelapa sawit (Elaeis guineensis
Jacq.) di pre-nursery. Jurnal Agroteknologi, 7(1), 1-6. https://doi.org/10.24014/
ja.v7i1.2242.

Arifah, S.M. (2013). Aplikasi macam dan dosis pupuk kandang pada tanaman kentang.
Jurnal Gamma, 8(2):80-85

Fitter, A.H., & Hay, R.K.M. (1991). Fisiologi Lingkungan Tanaman (translated by Andini,
S., & Purbayanti, E.D. from Environmental Physiology of Plant). Gadjah Mada
University Press. Yogyakarta: 321 pp.

Gardner, F.P., Pearce, R.B., Brent, R.,, Michel, R.L, & Susilo, H . (2008). Fisiologi
Tanaman Budidaya, Jakarta, Universitas Indonesia (UI-Press).

Hilal, S., Parwata, I.G.M.A., & Santoso, B.B. (2018). Pertumbuhan bibit tanaman kelor
(Moringa oleifera Lam.) asal biji pada berbagai fase pindah tanam semai. Jurnal
Sains Teknologi & Lingkungan. 4(1), 54-63.

Hidayat, F.S.M., Pradiko, L., & Rahutomo,S. (2020). Aplikasi kotoran sapi untuk
perbaikan sifat kimia tanah dan pertumbuhan vegetatif bibit kelapa sawit (Elaeis
guineensis Jacq.) pada Media Sub Soil. Jurnal Penelitian Kelapa Sawit, 28(1), 51-
58. https://doi.org/10.22302/iopri.jur.jpks.v28i1.107.

Isnan, W., & Nurhaedah, N. (2017). Ragam manfaat tanaman kelor (Moringa oleifera
Lamk) bagi masyarakat. Info Teknis EBONI, 14(1), 1-13.

Kinasih, N.LLW., Nurseha, N., & Pertiwi, N. (2021). Respon tanaman cabai merah
(Capsicum annum L.) terhadap komposisi dan dosis bokashi pelepah sawit dan
daun remunggai. Jurnal Agroqua: Media Informasi Agronomi dan Budidaya
Perairan, 19(2), 300-310. https://doi.org/10.32663/ja.v19i2.2166.

Kurniawan, H. (2019). Pertumbuhan semai kelor (moringa oleifera lam) asal nusa
tenggara timur dengan perlakuan perbedaan media tumbuh. Wahanan
Forestra: Jurnal Kehutanan, 14(1), 1-9

Lubis, N., Refnizuida, R., & Fauzi, H.I. (2019). Pengaruh pemberian pupuk organik daun
kelor dan pupuk kotoran puyuh terhadap pertumbuhan dan produksi tanaman
kacang panjang (Vigna cylindrica L.). Talenta Conference Series: Science and
Technology (ST), 2(1), 108-117. https://doi.org/10.32734/st.v2i1.327.

Dalimounthe, S.I. (2013). Pengaruh media tanam organik terhadap pertumbuhan dan
perakaran pada fase awal benih teh di pembibitan. Jurnal Penelitian Teh dan
Kina, 16(1), 1-11

Maryani, A.T. (2012). Pengaruh volume pemberian air terhadap pertumbuhan bibit
kelapa sawit di pembibitan utama. Bioplantae, 1(2), 64-74.

Misra, A., Srivastava, S., & Srivastava, M. (2014). Evaluation of anti diarrheal potential
of Moringa oleifera (Lam.) leaves. Journal of Pharmacognosy and
Phytochemistry, 2(5), 43-46.

Mukhtaruddin, M., Sufardi, S., & Anhar, A. (2015). Penggunaan guano dan pupuk NPK
Mutiara untuk memperbaiki kualitas media subsoil dan pertumbuhan bibit
kelapa sawit (Elaeis guineensis Jacq). Jurnal Floratek, 10(2), 69-82.

Ningsih, E.P. (2014). Respon penggunaan media tanam pada pembibitan selada
(lactuca sativa l). Jurnal llmu Pertanian dan Perikanan, 3(2), 111-116.

Nurseha, N., Sunarti, S., & Mulatsih, S. (2015). Aplikasi formula bokashi kotoran sapi
dan TKKS dari SISKA Bengkulu pada tanaman kelapa sawit menghasilkan (TM)
Elaeis guinnensis Jack. Jurnal Agroqua, 13(2), 6-14.

674


https://doi.org/10.24014/ja.v7i1.2242
https://doi.org/10.24014/ja.v7i1.2242
https://doi.org/10.22302/iopri.jur.jpks.v28i1.107
https://doi.org/10.32663/ja.v19i2.2166
https://doi.org/10.32734/st.v2i1.327

Nurlianti et al. : Moringa Growth Response in Treatment of ...

Prasetyo, R. (2014). Pemanfaatan berbagai sumber pupuk kandang sebagai sumber n
dalam budidaya cabai merah (Capsicum annum L.) di tanah berpasir. Planta
Tropika: Journal of Agro Science, 2(2), 125-132. https://doi.org/10.18196/
pt.2014.032.125-132.

Ramadhani, W.S., Handayanto, E., Nuraini, Y., & Rahmat, A. (2020). Aplikasi limbah cair
nanas dan kompos kotoran sapi meningkatkan populasi mikroorganisme pelarut
fosfat di ultisol, Lampung Tengah. Jurnal Teknik Pertanian Lampung, 9(2), 78-84.
https://doi.org/10.23960/Jtep-L.V9i2.78-84.

Tambunan, S., Siswanto, B., & Handayanto, E. (2014). Pengaruh aplikasi bahan organik
segar dan biochar terhadap ketersediaan p dalam tanah di lahan kering malang
selatan. Jurnal Tanah dan Sumberdaya Lahan, 1(1), 89-98

Tallo, M.L.L,, & Sio, S. (2019). Pengaruh lama fermentasi terhadap kualitas pupuk
bokashi padat kotoran sapi. Journal of Animal Science, 4(1), 12-14. https://
doi.org/10.32938/ja.v3i1.646

Widiastuti, M.M.D., & Lantang, B. (2017). Pelatihan pembuatan biochar dari limbah
sekam padi menggunakan metode retort kiln. Agrokreatif Jurnal Illmiah
Pengabdian kepada Masyarakat, 3(2), 129-135. https://doi.org/10.29244/
agrokreatif.3.2.129-135.

Yuliana, Y., Rahmadani, E., & Permanasari, I. (2015). Aplikasi pupuk kandang sapi dan
ayam terhadap pertumbuhan dan hasil tanaman jahe (Zingiber officinale Rosc.) di
media gambut. Jurnal Agroteknologi, 5(2), 37-42. https://doi.org/10.24014/
ja.v5i2.1353.

Yuniwati, M., Iskarima, F. & Padulemba, A. (2012). Optimasi kondisi proses pembuatan
kompos dari sampah organik dengan cara fermentasi menggunakan EMA4. Jurnal
Teknologi, 5(2), 172-181.

675


https://doi.org/10.18196/pt.2014.032.125-132
https://doi.org/10.18196/pt.2014.032.125-132
https://doi.org/10.23960/Jtep-L.V9i2.78-84
https://doi.org/10.32938/ja.v3i1.646
https://doi.org/10.32938/ja.v3i1.646
https://doi.org/10.29244/agrokreatif.3.2.129-135
https://doi.org/10.29244/agrokreatif.3.2.129-135
https://doi.org/10.24014/ja.v5i2.1353
https://doi.org/10.24014/ja.v5i2.1353

