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ABSTRACT

The productivity of shallots could be increased through environmental factors manipulation. Mulching may
inhibit the growth of the weed and preserve soil moisture, causing to the improvement of plant growth. Besides,
organic fertilizers such as vermicompost could be used to increase the productivity of shallots. This study
intended to determine the effect of the types of mulch and the dose of vermicompost on the shallots' growth and
yield. The research was carried out from October to December 2017 at the Experimental Station, Department of
Crop Production, Faculty of Agriculture, The University of Bengkulu, at an altitude of + 19 meters above sea
level. The experimental design was a randomized complete block design (RCBD) with two factors. The first
factor was the types of mulch, which consisted of no mulch as a control, oil palm leaf mulch, and black silver
plastic mulch. The second factor was the vermicompost dose consisted of 0 ton/ha as a control, 10 and 20 ton/ha.
The results showed that oil palm leaf mulch resulted in higher plant height and leaves numbers than black silver
plastic mulch. The plants fertilized with vermicompost at a dose of 20 ton/ha had higher plants and more leaves
than the control. It was also confirmed insignificant effect of either mulch types or compost dose on the shallot
bulbs number or weight. The combination of oil palm leaf mulch and vermicompost at a dose of 20 ton/ha
resulted in higher leaves number than other treatments.

Keywords: shallots, mulch type, vermicompost, oil palm mulch, plastic mulch.

1. INTRODUCTION

Both genetic and environmental factors influence
plant growth and vyields. Shallot (Allium
ascalonicum) are not drought-tolerant crops because
of their short root system. The plants are not resistant
to saturated water during tuber growth and
development [1]. The unfavorable growing
environment can be manipulated with the application
of mulch. Mulch prevents erosion, retains soil
moisture, and inhibits weed growth [2,3,4,5].
Besides, mulch also decreases the soil temperature up
to 3°C [6]. The application of mulch increased the
growth of vegetable crops such as potatoes [7],
chilies [8], cucumbers [3], and corn [4].

Two types of mulch are organic and inorganic.
Sources of organic mulch include plant debris or
other organic substances. Organic mulch type

includes the rice straw mulch, Imperata cylindrica
mulch, rice husk mulch, and corn stem mulch [9].
Palm oil, including the fruit, stems and its waste, on
the other hand, can be processed into different types
of products. The production of solid and liquid waste
from Indonesian palm oil processing plants has
increased.

The increase in waste production is associated
with the increased production of fresh fruit bunches
and oil palm plantation. Oil palm biomass, such as
fronds, roots, shells, mesocarp fibers and empty
bunches have been used previously, but their
utilization still needs to be improved. Qil palm leaves
have not been used and are piled around the plant,
causing the environmental problem. Oil palm waste
can be used as a source of organic mulch in cultivated
plants. Also, inorganic mulch has been commonly
used as the similar purposes.
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Several types of inorganic mulch include black,
black silver, blue, and red plastic mulch [10,11,12].
Black-silver, silver, and black plastic mulches also
increase the growth of potato [13]. Plastic mulch
affects the growth and yield of melons [14]. Previous
studies also reported that the shallots' growth and
yield were higher in black silver mulch treatment
than rice straw mulch and without mulch [15,16,17].
However, another study showed that mulching did
not affect the growth and yield of shallots in the
coastal environment [18].

Besides mulch, the application of organic
amendments such as compost, vermicompost and
other forms of organic matter has been commonly
used to improve plant productivity
[19,20,21,22,23,24]. Vermicompost is the
deterioration of the organic material by earthworms
[25,26]. Vermicompost contains growth hormones,
including gibberellin 2.75%, cytokinins 1.05%, and
auxins 3.80%, nutrients, and Azotobacter sp. N-fixing
non-symbiotic bacterium enriching the plant's N
required [27]. The application of vermicompost
improves soil quality, available plant nutrients,
organic matter, plant growth, and crop vyield
[28,29,30,31,32]. Vermicompost contained 1.1-4.0%
N, 0.3-3.5% P, 0.2-2.1% K, 0.24-0.63% K, 0.3-0.63
% K and 0.4-1.6% K (33,25). Study by [34] also
concluded that vermicompost from dairy cattle
wastes enhanced growth and yield of sweet corn.

This study's objectives were to determine the type
of mulch for the growth and yield of shallot,
determine vermicompost dose for the growth and
yield of shallot, and determine the combination of the
type of mulch and vermicompost for the growth and
yield of shallot.

2. MATERIALS AND METHODS

The experiment was carried out in October -
December 2017 at the Experimental Station Faculty
of Agriculture, The University of Bengkulu, located
at the altitude of approximately 19 meters above sea
level. The study used a randomized complete block
design (RCBD) with two factors. The first factor was
the types of mulch, which were MO (without mulch),
M1 (oil palm leaf mulch), M2 (silver-black plastic
mulch). The second factor was the vermicompost
dose consisting of VO (control treatment or 0
tons/ha), V10 (10 tons/ha), V20 (20 tons/ha). There
were nine treatment combinations, and each
combination repeated three times.
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2.1. Land Preparation

The land was plowed to the depth of 20 cm and
plots were established. The experimental plots' size
was 1m x 1.2m, with a distance between plots of 50
cm and between replicates 50 cm. Vermicompost was
applied one week before planting, while silver-black
plastic mulch was installed at a planting date.

2.1. Field Experiment

Onion seeds were planted at a spacing of 20 cm x
20 cm, one seed per planting hole. Oil palm leaf
mulch was inserted between the planting holes.
Subsequent fertilization of urea at a dose of 0.3
o/plant, SP 36 0.22 g/plant, and KCI 0.3 g/plant was
completed 10-15 days after planting (DAP).
Irrigation was conducted to maintain the soil moist,
and manual weeding was performed at 2 weeks after
planting (WAP). Pests and diseases were chemically
controlled with the active ingredient insecticide
Metomil 25% in 1.5g/L dose, a fungicide with active
ingredient Mankozeb 80% in 3 g/L dose, and Benlox
50% in 1.5 g/L dose. The shallots were harvested at 55
days after planting.

Observed variables included plant height, number
of leaves, number of fresh tubers per plant, fresh
weight of tubers per plant, and dry weight of tubers
per plant. The soil temperature and precipitation
during the experiment were collected from Badan
Meteorologi, Klimatologi dan Geofisika (Board of
Meteorology, Climatology, and Geophysics). Data
were analyzed using the Analysis of Variance
(ANOVA), F-test at a 5% level. Means of the
treatment were separated using the LSD test at
probability level of 5%.

3. RESULT AND DISCUSSION

The results showed that the types of mulch
affected plant height at 3, 4, and 5 WAP, the number
of leaves at 3 and 4 WAP, but did not affect other
variables. On the other hand, the vermicompost dose
affected plant height 3, 4, and 5 WAP and the number
of leaves at 3 WAP. Interaction between mulch type
and vermicompost dose was observed on the number
of leaves at 3 WAP (Table 1).
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Table 1. Analysis of variants of mulch types and
vermicompost dose on shallot growth and yield.

Variables F-value cv

(%)
Mulch  Vermicompost Interaction

Plant height ~ 4.81*  3.33* 1.45™ 11.15

(5 WAP)

Leaves 11.68* 3.99* 3.32* 14.38

number (3

WAP)

Lueaves 0.27  0.50™ 1.47 14.26

number (5

WAP)

Bulb 1.46™ 0.67™ 1.64™ 11.76

number

Bulb fresh 1.83™  2.45™ 0.78" 19.94

weight/plant

Bulb dry 259" 1.42™ 0.55" 30.07

weight/plant

Note. * = significantly different; ns = no significant different

3.1. Mulch Type and Vermicompost Effect on
Plant Growth

Table 2 showed the combination of oil palm leaf
mulch and vermicompost at a rate of 20 ton/ha
produced more leaves than black-silver plastic mulch
at a vermicompost dose of 10 ton/ha or without
mulch with a vermicompost dose of 20 ton/ha. At a
vermicompost dose of 10 tons/ha. the control
treatment yielded a higher number of leaves than
black silver mulch.

The treatment of oil palm leaf mulch in
combination with vermicompost at dose of 20 tons/ha
had the greatest plant height at 3 WAP in comparison
to the other treatment combination. Black silver
plastic mulch treatment yielded the lowest plant
height for all dose of vermicompost. The lowest plant
height was obtained from black silver mulch
treatment. The plant height increased 12% in the oil
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Table 2. Mulch type and vermicompost effects on the
number of shallots 3 WAP.

Vermicompost dose (ton/ha)

Mulch types

0 10 20
Control (no 9.8 bc 12.2ab 10.3bc
mulch) (A) (A) (B)
Oil palm leaf 9.13cd 10.2bc 13.1a
mulch (AB) (AB) (A)
Black silver plastic 7.4d 94cd 7.2d
mulch (B) (B) (©)

Note: The same lowercase letter following the numbers at the same
row designates insignificant differences. The same capital letter
following the numbers at the same column indicates insignificant
differences.

palm leaf mulch treatment than the black silver
plastic mulch at 5 WAP. Meanwhile. those fertilized
with vermicompost at a dose of 20 ton/ha. the plant
height increased by 14.3% compared to control
treatment (Figures 2 and 3).

There was no significant difference in
vermicompost dose and the type of mulch on the
leaves number at 5 WAP (Table 4). In general, the
findings indicated that the black silver plastic mulch
treatment produced fewer leaves than oil palm leaf
mulch or without mulch. On the other hand the
number of leaves was not substantially different
when treated with vermicompost at a dose of 10 or 20
ton/ha (Figureb). 3.2. The influence of Mulch Type
and Vermicompost on Crop Yield.

Table 5 shows no significant difference in the
number of bulbs, bulbs fresh weight, or bulbs dry
weight, both for non-mulching and mulching
treatment or at different doses of vermicompost. 3.3.
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Figure 2. Mulch effect on plant height at 3. 4 and 5 Figure 3. Effect of vermicompost dose on plant

WAP. MO: without mulch. M1: oil palm leaf mulch.

M2: black silver plastic mulch.

height at 3. 4 and 5 WAP
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Table 3. Mulch type and vermicompost effects on the number of leaves at 4 and 5 WAP

Treatment Leaf number
Mulch types 4WAP 5WAP
Control (no mulch) 12.8a 12.9
Oil palm leaf mulch 135 13.7
Black silver plastic mulch 10.0b 12.3
Vermikompost dose (ton/ha)

0 10.8 17.8
10 12.7 13.5
20 12.8 134

Note: The same letter following the numbers at the same column indicate no significant differences at the 5% LSD test.

3.3. Discussion

3.3.1. Interaction between mulch type and
vermicompost dose on leaf number at 3 WAP.

Interaction  between  mulch  types and
vermicompost dose on the number of leaves was
observed at 3 WAP. Oil palm leaf mulch and
vermicompost at a rate of 20 ton/ha yielded the
highest number of leaves (as much as 13.1), while
black plastic mulch silver with a vermicompost dose
of 20 ton/ha had the least number of leaves (as much
as 7.2) (Table 3).

Oil palm leaf mulch can maintain temperature and
humidity around roots. and makes it suitable for plant
growth. The use of mulch had a positive impact on
plants due to soil temperature, soil humidity, and
water availability for plant growth and nutrient
translocation from roots to leaves [35]. The results
indicated that vermicompost increased the number of
leaves.
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Figure 4. Mulch effect on leaf number at 4 and 5 WAP.
MO: without mulch. M1: oil palm leaf mulch. M2: black
silver plastic mulch.

Application of vermicompost at the precise dose
could increase the number of leaves due to the
vermicompost content of essential plant nutrients
such as N. P. K. Ca. Mg. S. Fe. Mn. Zn. Cu and B for
plant growth and development. The nutrients affect
the chlorophyll content of leaves and the
photosynthesis process, bringing about an increase in
the growth of roots, shoots, and fruit [36].

3.3.2 Effect of mulch on the growth and yield
of shallot.

The results indicated that except for plant height,
the types of mulch treatment did not affect the
number of leaves at 5 WAP and the yield shallot
plants (Tables 5 and 6). Thus, manual weed control
(control treatment) is effective in controlling weeds
compared to the use of mulch, both oil palm leaf

mulch  and  black  silver plastic  muich.
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Figure 5. Effect of vermicompost dose on leaf number at
4 and 5 WAP
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Table 4. Effect of mulch types and vermicompost dose on the number, fresh weight and dry weight of shallot bulbs

Treatment Variables

Mulch types Bulbs number Bulbs fresh weight (g) Bulbs dry weight (g)
Control (no mulch) 4.8 9.2 6.1

Oil palm leaf mulch 54 10.0 6.8

Black silver plastic mulch 4.7 6.9 3.7

Vermikompos dose (ton/ha)

0 4.6 6.6 4.0

10 53 9.8 6.6

20 5.0 9.6 6.1

In the control treatment, weeds were controlled
manually so that there was no competition for
nutrients between plants and weeds. As a result,
nutrients are available for the growth and yield of
shallots.

The increase in plant height observed at 3, 4, and
5 MST, both in the mulch treatment and the
vermicompost dose. Control treatment and oil palm
leaf mulch resulted in higher plant height than the
silver black plastic mulch treatment. Figure 2 shows
that plant height increased by 17% and 12% in the
control treatment and oil palm leaf mulch than the
silver black plastic mulch treatment respectively.

Figure 4 shows that palm oil leaf mulch treatment
had more leaves than control. The mulch application
enhances plant growth and yield. This result is in
agreement with that found by [38] and [39].
Therefore, the oil palm leaf mulch can suppress the
growth of weeds, maintain soil humidity, and create
environmental conditions for plants' growth.
Nonetheless, mulch does not affect the yields of
shallots, although it affects plant height.

Table 5 shows that the mulch type has no
significant effect on the yield of shallot plants.
However, the number of bulbs produced by oil palm
leaf mulch tended to be higher than the control
treatment and black silver plastic mulch which is 5.4.
This result was lower than the potential bulbs number
of red onions Bima varieties, which is between 7-12.
This result is primarily related to environmental
condition such as high humidity and high soil
temperature.

3.3.3. Vermicompost effect on growth and
yield of shallot

Application of vermicompost at different doses
only affected plant height, but did not influence the

number of leaves at 4 and 5 MST, number of tubers,
and the weight of bulbs (Table 5). Higher dose of
vermicompost leads to the greater plant height
(Figure 3). The higher the fertilizer dose, the higher
N of plants [40]. Nitrogen is an essential nutrient for
plant growth, including for the development and
division of cells in leaves, stems and roots.
Vermicompost produced greater plant height at a
dose of 20 tons / ha (28.18 cm) while in control
treatment were 24.66 cm. However, the shallot
variety Bima has plant height up to 44 cm.

Vermicompost does not influence the number of
leaves, number of tubers, fresh weight of the plant,
and dry weight of the plant. However, vermicompost
fertilized plants yielded more than not fertilized
plants. The leaves vary from 10.8 to 17.8.
Vermicompost at a 10 ton/ ha dose produced more
bulbs (5.3) and higher fresh and dry bulbs weight (9.8
and 6.6 g/plant). Nevertheless. the results are lower
than potential number of leaves for Var. Bima which
is 14-50 and the weight of fresh bulbs is 35-51
g/clump.

The growth and yield of vermicompost fertilized plants
generally tend to be better than those not fertilized.
These results show that vermicompost has a positive
effect on shallot plants. However, during the study,
environmental factors affected the growth of plants
causing the yield of shallot yield less than its potential.

3.3.4. Environmental effect on the growth and
yield of shallots

The high soil temperature and precipitation were
among the reasons for the low yield of shallot in this
study. During the study the rainfall was 359.9
mm/month, bringing about very high soil moisture
and more likely to accelerate high infection of plant
diseases.
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In addition to high precipitation, high soil
temperatures also influenced shallots' growth and
yield. For the period of the study, the soil temperature
averaged 36 °C. however, bulb formation of the
shallot requires soil temperature between between 25-
30 °C. This high temperature inhibits plants' growth
and formation of bulb.

High humidity and soil temperature lead to the
infection of plant diseases, including Fusarium
oxysporum f.sp. cepae (Hanz.) Snyd. & Hans [41].
Fusarium wilt to develops rapidly in moist soils, high
humidity, and low soil pH [42]. Symptoms of
fusarium wilt disease include yellowing of the leaves,
twisted leaves, and rotting roots [43].

Another reason for low yield of the shallot is low
fertility of Ultisol, leading to that the plant has not
reached the maximum productivity. Shallot prefer to
grow well in soil with high organic matter, around
neutral pH and good drainage/aeration [44].

4. CONCLUSION

Oil palm leaf mulch produced higher leaves
number, bulbs number, fresh and dry weight of bulbs
than black silver plastic mulch. Vermicompost at
dose of 20 tons/ha had greater plant height and
number of leaves than that at dose of 10 tons/ha or
without fertilization. The highest number of leaves
was produced using oil palm leaf mulch treatment
with a vermicompost dose of 20 tons/ha.
Nonetheless. the result was lower than the potential
yield of shallot var Bima.

REFERENCES

[1] E. Rahayu, N. Berlian, Bawang Merah, Penebar
Swadaya, 1999. [In Bahasa Indonesia]

[2] D. Chalise, L. Kumar, R. Sharma, P.
Kristiansen, Assessing the impacts of tillage and
mulch on soil erosion and corn yield, Agronomy
10(1) (2020) 63. DOI:
https://doi.org/10.3390/agronomy10010063

[3] E. Testani, C. Ciaccia. G. Campanelli, F. Leteo,
L. Salvati, S. Canali. Mulch-based no-tillage
effects on weed community and management in
an organic vegetable system. Agronomy 9(10)
2019 594. DOl:
https://doi.org/10.3390/agronomy9100594

[4] M.Y. Nugraha, M. Baskara, A. Nugroho,
Pemanfaatan mulsa jerami padi dan herbisida
pada tanaman jagung (Zea mays L.), Jurnal
Produksi Tanaman 5(1) 2017 68-76. [In Bahasa
Indonesia]

(5]

(6]

(7]

(8l

(9]

[10]

[11]

[12]

[13]

Advances in Biological Sciences Research, volume 14

P. Harsono, N. Setyowati, M. Qhorijantoro, Z.
Muktamar,Weed inhibition and sorghum yield
as affected by organic mulch in tropical coastal
environment, International ~ Journal of
Agricultural Technology 15(6) 2019 891-900.

S.S Deschamps, S. Agehara, Metalized-striped
plastic mulch reduces root-zone
temperatures during establishment and increases
early-season yields of annual winter strawberry,
HortScience 54(1) 2019 110-116. DOI:
https://doi.org/10.21273/HORTSCI13583-18

S.A. Shehata, H.F. Abouziena, K.F.
Abdelgawad, F.A. Elkhawaga, Weed control
efficacy, growth and yield of potato (Solanum
tuberosum L.) as affected by alternative
weed control methods, Potato Research 62(2)
2019 139-155. DOI:
https://doi.org/10.1007/s11540-018-9404-1

O. Arogundade, A. Salawu, A. Osijo, K.T.
Kareem, Influence of mulching on
virus disease incidence, growth and yield of
sweet pepper (Capsicum annuum),
Poljoprivreda 25(2) 2019 38-44. DOI:
http://dx.doi.org/10.18047/poljo.25.2.6

H. Firdaus, Penggunaan berbagai jenis mulsa
organik untuk menekan pertumbuhan gulma dan
meningkatkan hasil tanaman padi (Oryza sativa
L) Metode SRI (the System of Rice
Intensification), Diploma Thesis, 2019. [In
Bahasa Indonesia]

B. Lakitan, Hortikultura 1. Teori Budidaya dan
Pasca Panen, Raja Grafindo Persada, 1995. [In
Bahasa Indonesia]

N. Setyowati?, U. Nurjanah, Z. Muktamar, F.
Fahrurrozi, S. Sudjatmiko, M. Chozin, Weed
seed inhibition under solarization treatment with
different mulch color in tropical highland
organic farming system, International Journal
on Advanced Science Engineering Information
Technology 7(5) 2017 1894-1899. DOI:
https://doi.org/10.31219/0sf.io/vawqz

N. Setyowati®, U. Nurjanah, S. Sudjatmiko, Z.
Muktamar, F. Fahrurrozi, M. Chozin, Soil
solarization with color plastic mulch influences
weed growth and soil temperature in tropical
highland, International Journal of Agricultural
Technology 13(7.2). 2017 2053-2063.

K.M.Prayoga, M.D. Maghfoer, A. Suryanto,
Kajian penggunaan mulsa plastik dan tiga
generasi umbi bibit yang berbeda pada
komoditas kentang (Solanum tuberosum L.)

varietas granola, Jurnal Produksi Tanaman,
4(2) 2016 137-144. [In Bahasa Indonesia]

56


https://doi.org/10.3390/agronomy10010063
https://doi.org/10.3390/agronomy9100594
https://doi.org/10.21273/HORTSCI13583-18
https://doi.org/10.1007/s11540-018-9404-1
http://dx.doi.org/10.18047/poljo.25.2.6
https://doi.org/10.31219/osf.io/vawqz

ATLANTIS
PRESS

[14]

[15]

[16]

[17]

(18]

[19]

[20]

[21]

Advances in Biological Sciences Research, volume 14

B. Amir, A. Abdillah, Respon pertumbuhan dan
hasil tanaman melon (Cucumis melo L.) melalui
pemberian POC kotoran sapi dan mulsa plastik,
Perbal: Jurnal Pertanian Berkelanjutan 7(3)
2019 234-241. DOl:
http://dx.doi.org/10.30605/perbal.v7i3.1420 [In
Bahasa Indonesia]

O.M. Samosir, Karakterisasi  morfologi
pertumbuhan dan produksi  bawang  merah
(Allium ascalonicum L) dengan

pemberian jenis mulsadan  pupuk  organik

cair, Jurnal Agrotekda, 2(1) 2020 16-23. [In
Bahasa Indonesia]

E. Hawayanti, Pemberian jenis mulsa dan
takaran kompos kotoran ayam yang
berbeda pada tanaman bawang merah
(Allium ascalonicum L.), Klorofil: Jurnal
Penelitian llmu-llmu Pertanian 14(1) 2019 41—
46. DOI: https://doi.org/10.32502/jk.v14i1.1889
[In Bahasa Indonesia]

S. Mahmudi, H. Rianto, H. Historiawati,
Pengaruh mulsa plastik hitam perak dan jarak
tanam pada hasil bawang merah (Allium cepa
fa. ascalonicum, L.) varietas Biru Lancor,
Vigor: Jurnal Ilmu Pertanian Tropika dan
Subtropika  2(2) 2017 60-62. DOI:
http://dx.doi.org/10.31002/vigor.v2i2.490.9397
[In Bahasa Indonesia]

P.P.A. llham, Pengaruh pemakaian beberapa
jenis mulsa terhadap pertumbuhan dan hasil
bawang merah (Allium ascalonicum L.) di
dataran rendah. Doctoral dissertation. 2019. [In
Bahasa Indonesia]

F. Fahrurrozi, Z. Muktamar, M. Chozin, N.
Setyowati, S. Sudjatmiko, Relationships
between  potassium  uptakes and yield
performances of sweet corn grown under
organic production system. International Journal
of Agricultural Technology 14(7) 2018 1171-
1180.

N. Setyowati, S. Sudjatmiko, Z. Muktamar F.
Fahrurrozi, M. Chozin, P. Simatupang, Growth
and vyield responses of cauliflower on tithonia
(Tithonia diversifolia) compost under organic
farming practices, International Journal of
Agricultural Technology 14(7) 2018 1905-
1914.

M. Chozin, S. Sudjatmiko, Z. Muktamar, N.
Setyowati, F. Fahrurrozi, Variability in growth
and yield among sweet corn genotypes grown
under organic crop management. 1OP
Conference Series: Earth and Environmental
Science 347 (2019) 012007 6th International

[22]

[23]

[24]

[25]

[26]

[27]

[28]

[29]

Conf. on Sustainable Agriculture, Food and

Energy. 2019. DOl: 10.1088/1755
1315/347/1/012007
P.D. Lestari, W. Widodo, N. Setyowati,

Pertumbuhan dan hasil jagung manis pada
berbagai jarak tanam dan jenis mulsa organik in:
D. D. Matra, N.F. Devy (Eds.), Prosiding
Seminar  Nasional  Perhorti:  Sinergisme
Mambangun Kawasan Hortikultura Tangguh
dan Menyehatkan, Perhimpunan Hortikultura
Indonesia, 2020, pp. 355-365. [In Bahasa
Indonesia]

R.l. Hutasoit, M. Chozin, N. Setyowati,
Pertumbuhan dan hasil delapan genotipe jagung
manis yang dibudidayakan secara organik di
lahan rawa lebak, Jurnal Ilmu-limu Pertanian
Indonesia  22(1) 2020 45-51. DOI:
https://doi.org/10.31186/jipi.22.1.45-51 [In
Bahasa Indonesia]

P. Prasetyo, N. Setyowati, U. Nurjanah U, Y.
Marlina, M. Chozin, Respon pertumbuhan dan
hasil bawang merah (Allium ascalonicum L.)
terhadap pupuk organik sekam kopi dan pupuk
nitrogen dengan dosis berbeda. Gontor
Agrotech Science Journal 6(1) 2020 35-54.
DOl:
http://dx.doi.org/10.21111/agrotech.v6i1.3630
[In Bahasa Indonesia]

Mashur, Vermikompos (Kompos Cacing Tanah)
Pupuk Organik Berkualitas dan Ramah
Lingkungan, Instalasi Penelitian dan Pengkajian
Teknologi Pertanian (IPPTP), 2001. [In Bahasa
Indonesia]

Suharyanto, Vermikompos, Fakultas Pertanian.
Universitas Bengkulu, 2002.

A. Zahid, Manfaat Ekonomis dan Ekologi Daur
Ulang Limbah Kotoran Ternak Sapi Menjadi
Kascing. Studi Kasus di PT. Pola Nusa Duta,
Ciamis, Fakultas Kedokteran Hewan, Institut
Pertanian Bogor, 1994. [In Bahasa Indonesia]

N.Q. Arancon, C.A. Edwards, R. Atiyeh, J.D.
Metzger, Effects of vermicomposts produced
from food waste on the growth and yields of
greenhouse peppers, Bioresource Technology
2(3) 2004 44-46. DOI:
https://doi.org/10.1016/j.biortech.2003.10.015

H. Zhao, J. Luo, Y. Shan, A. Wang, P. Liu,
Effects of vermicompost organic and inorganic
mixed fertilizer on yield and quality
components of cucumber cultivated in
greenhouse, Plant Nutrition and Fertilizer Sci
16(5) 2010 1288-1293.

57


http://dx.doi.org/10.30605/perbal.v7i3.1420
https://doi.org/10.32502/jk.v14i1.1889
http://dx.doi.org/10.31002/vigor.v2i2.490.g397
https://doi.org/10.31186/jipi.22.1.45-51
http://dx.doi.org/10.21111/agrotech.v6i1.3630
https://doi.org/10.1016/j.biortech.2003.10.015

ATLANTIS
PRESS

[30]

[31]

(32]

[33]

[34]

[35]

[36]

[37]

(38]

[39]

Advances in Biological Sciences Research, volume 14

Z. Muktamar, T. Adiprasetyo, Y. Sari, S.
Suprapto, N. Setyowati, F. Fahrurrozi, Residual
effect of vermicompost on sweet corn growth
and selected chemical properties of soil from
different organic farming practices,
International Journal of Agricultural
Technology 14(7) 2018 1471-1482.

Z. Muktamar, L. Lifia, T. Adiprasetyo,
Phosphorus availability as affected by the
application of organic amendment in Ultisols,
Sains Tanah: Journal of Soil Science and
Agroclimatology 17(1) 2020 16-22. DOI:
https://doi.org/10.20961/stjssa.v17i1.41284

S. Sudjatmiko, Z. Muktamar, M. Chozin, N.
Setyowati, F. Fahrurrozi, Changes in chemical
properties of soil in an organic agriculture
system, IOP Conference Series: Earth and
Environmental Science. 2018. DOI:
10.1088/1755-1315/215/1/012016.

Palungkun. Sukses Berternak Cacing Tanah
Lumbricus rabellus. Penebar Swadaya. 1999.
[In Bahasa Indonesia]

Z. Muktamar, S. Sudjatmiko, M. Chozin N.
Setyowati, F.  Fahrurrozi, Sweet corn
performance and its major nutrient uptake
following  application  of  vermicompost
supplemented with liquid organic fertilizer,
International Journal on Advanced Science
Engineering Information Technology 7(2) 2017
602-608. DOI:
http://dx.doi.org/10.18517/ijaseit.7.2.1112

Wiryanta BTW. Bertanam Cabai pada Musim
Hujan. Agromedia Pustaka. 2006. [In Bahasa
Indonesia]

J. Theunissen, P.A. Ndakidemi, C.P. Laubscher,
Potential of vermikompos produced from plant
waste on the growth and nutrient status in
vegetable production, Int. J. Phys. Sci. 5(13)
2010 1964-1973.

J. Ruijter, F. Agus, Mulsa: Cara Mudah untuk
Konservasi Tanah. PIDRA (Participatory
Integrated Development in Rainfed Areas).
World Agroforestry Center. 2004. [In Bahasa
Indonesia]

M. Mahmood, K. Farrog, A. Hussain, R. Sher,
Effect of mulching on growth and yield of
potato crop, Asian J. of Plant Sci. 1(2) 2002
122-133.

Y.R. Suradinata, Respon tanaman kentang
(Solanum tuberosum L.) c.v. Granola terhadap
pemberian pupuk bokashi, kalium dan mulsa di

[40]

[41]

[42]

[43]

[44]

dataran medium, Agrikultura 17(2) 2006 96—
101. [In Bahasa Indonesia]

Mahrita, Pengaruh pemupukan N dan waktu
pemangkasan pucuk 30 terhadap pertumbuhan
dan hasil kacang nagara. Skripsi. Fakultas
Pertanian Universitas Lambung Mangkurat.
2003. [In Bahasa Indonesia]

B. Nugroho, Optimalisasi  konsentrasi
mikrokonidium dalam formulasi agens hayati
Fusarium oxysporium f.sp.cepae Avirulen dan
dosis penggunaannya untuk pengendalian
penyakit moler pada bawang merah, J AgriSains
4(6) 2013 10-19. [In Bahasa Indonesia]

N. Tjahjadi, Hama dan Penyakit Tanaman,
Kanisius Press. 1989. [In Bahasa Indonesia]

W.W.  Hadisoeganda, Suryaningsih, E.
Moekasan, Teknologi Produksi Bawang Merah.
Pusat Penelitian dan Pengembangan
Hortikultura, Badan Penelitian dan
Pengembangan Pertanian, 1995. [In Bahasa
Indonesia]

H. Zulkarnain, Budidaya Sayuran Tropis, Bumi
Aksara Press, 2013. [In Bahasa Indonesia]

58


https://doi.org/10.20961/stjssa.v17i1.41284
http://dx.doi.org/10.18517/ijaseit.7.2.1112

