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ABSTRACT

This study aims to obtain N levels and N absorption as well as the growth and yield of mustard plants in ultisol soil-
applied vermicompost cattle or goats. This research has been conducted from April 2020 — May 2020. Implementation
of research on UNIB garden and Soil Science Laboratory of Faculty of Agriculture, University of Bengkulu. This
study used a Complete Randomized Design (CRD) with a smgle factor conszstmg of 7 treatments, namely control,
vermicompost cow dung Wlth a dose of 10 tons ha”, 20 tons ha', and 30 tons ha™, and vermicompost goat manure
with a dose of 10 tons ha’, 20 tons ha and 30 tons ha The results showed that the administration of vermicompost
cow dung at a dose of 30 tons ha™ gave the best results for N tissue levels, N absorption, and mustard results zn
Ultisol. The same result was obtained from the administration of vermicompost goat manure at a dose of 20 tons ha™.
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INTRODUCTION

Ultisol is one type of land spread in Indonesia,
with a distribution of 45,794,000 ha or equal to
25% of the land area of Indonesia (Subagyo et al.,
2004). Ultisol generally has alkaline saturation
<35%, sour to very sour reaction (pH 5-3.1), good
drainage, smooth to medium texture, low soil nutrl—
ent content, and clay CEC <12 me 100 g' clay
(Hermawan et al., 2014). Ultisol in Bengkulu Prov-
ince has a cross—section of land in a flat to moun-
tainous form, slopes of 1-40%, with an area of
706,000 ha which is the second widest type of land
after inceptisol. From this description, it can be
concluded that ultisol fertility potential is low to
very low.

Soil fertility quality can be improved by add-
ing organic matter. Organic materials can improve
the properties of Ultisol and also able to increase
crop yields. The addition of organic matter to the
soil has a very important function in fertilizing the
topsoil layer, increasing the population of microor-
ganisms in the soil, increasing the absorption of
water by the soil, and overall improving the quality
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of soil fertility and there are important supporting
factors in organic farming is organic fertilizer.

Vermicompost is an organic fertilizer obtained
through a process involving earthworms in the pro-
cess of decomposition or decomposition of organic
matter. Although most of the decomposition is done
by the bodies, the presence of worms helps facilitate
the decomposition process. Because the material that
will be decomposed by the decomposing bodies has
been decomposed first by worms. The composting pro-
cess involving earthworms is known as vermicom-
post (Agromedia, 2007 ; Nusantara ef al., 2010).

Mustard (Brassica rapa L.) is a leaf vegetable
that requires a lot of nitrogen in vegetative growth.
This condition will also be encouraged if it contains
a lot of organic matter and enough moisture (Yulia
et al., 2011). Mustard also grows both in the low-
lands and highlands, so it is suitable for cultivation
in Indonesia (Haryanto et al., 2006). The addition of
organic matter to mustard planting has the potential
to replace the use of synthetic chemical fertilizers
(Agustina et al., 2012)

One of the sources of N that is widely used is
Urea with a content of 45% N, so it is good for the
growth process of mustard plants, especially plant
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harvested leaves. Also, Urea fertilizer has hygroscopic
properties easily soluble in water and reacts quickly
so that, quickly also absorbed by the roots of plants.
The dose of Urea applied to plants will determine the
growth of mustard plants (Lingga & Marsono, 2007).

The purpose of this study is to obtain N levels
and N absorption, as well as the growth and yield of
mustard plants on ultisol soil, applied vermicompost
cattle or goats .

MATERIALS AND METHODS

This research has been conducted from April
2020 — May 2020. The implementation of research in
the garden of UNIB and Soil Science Laboratory of
the Faculty of Agriculture, University of Bengkulu.

This study used a Complete Randomized De-
sign (CRD) with a single factor consisting of 7 treat-
ments and 3 tests, resulting in 21 experimental units.
Each experimental unit consists of 3 plants so that
there are a total of 63 polybags. The treatment tested
successive control equlvalent to 0 ton ha™ (V,), ver-
mlcompost cow 10 ton ha" equivalent to 25 g poly-
bag™! (V)), Verm1cornpost cow 20 ton ha™' equivalent
to 50 g polybag™ (V>), Vermlcompost cow 30 ton ha
! equivalent to 75 g polybag™ (V), Verrmcompost
kambing 10 ton ha” equivalent to 25 g polybag
(V4), Vermicompost kambing 20 ton ha™ equivalent
to 50 g polybag-1 (Vs), and Verrnleompost goat 30
ton ha! equivalent to 75 g polybag™ (V).

The stage of implementation of this research
began from the manufacture of vermicompost with
worm growing media consisting of animal feces and
sifted soil with a sieve of 2 mm with a ratio of 1 : 3
Animal manure used is cow dung and goat manure
mixed to homogeneous with soil and placed in a
plastic bucket container with a diameter of 45 cm,
the lower diameter of 32 cm, and height of 16 cm.

Further preparation of the soil is carried out.
Soil samples were taken compositely with a hoe in
the ground at 20 cm. furthermore the soil that has
been taken is then wind-cooled and sifted with a 2
mm sieve. Then the soil is taken 1 kg to be analyzed
in the laboratory. Initial soil samples were analyzed
to determine nutrient characteristics including N-
total, P-available, K-dd, pH, C-organic, CEC, and
moisture content.

After that seed seedlings can be done by using
topsoil soil. Before sown the seeds are soaked with
water for one night. Then the mustard seed is
inserted into a small size polybag, then covered with
soil 1-2 c¢m thick, and water with a sprayer.

The preparation of mustard seeds is done two weeks
before planting in the planting media. Mustard
seedlings are selected with the same size height then
planted 1 grain/polybag size 5 kg, after planting
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given basic fertilizer Urea, SP36, and KCl, and given
half a dose or 50% reeommendatlon of mustard
plants so that each to 50 kg ha' Urea, 50 kg ha™
SP36, and 37.5 kg ha™ KCI.

Maintenance of mustard plants includes
watering with water that is done every day in the
morning and evening. Embroidery is done to replace
dead seedlings 3-7 days after planting. Harvesting is
done after mustard at the age of 32 dap. Observation
Variable consists of the main variable consisting of
absorption, plant height (cm), number of leaves
(strands), leaf width (cm), the weight of upper fresh
biomass weight (g), dry root weight (g), fresh root
weight (g) and supporting variables consisting of
initial soil analysis, vermicompost analysis, and
precipitation (mm).

The observation data were analyzed by variance
using F test at 5% level. The average difference
between treatments tested with DMRT was 5%.

RESULTS AND DISCUSSION
Mustard Plant Growth

Observation of mustard plant growth starts
from the age of 1 wap to 5 wap presented in Figures
1, 2, and 3. The results showed that the height of the
plant increased sharply at the age of 2 wap and 3
wap, but after that, the height of the plant tended not
to increase. The application of 30 tons ha' of
vermicompost from goat manure resulted in higher
plant height compared to other treatments at all
observation times (Figure 1).
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Figure 1. Graph of plant height due to vermicompost ap-
plication at each observation week

Leaf width continued to experience a sharp
increase until 4 wap observations, but at 5 wap the
leaf width did not tend to experience a sharp
increase. When the plants were 1 wap and 2 wap,
giving 20 tons of ha-1 vermicompost from goat
manure tended to be wider than the other treatments.
However, when the plants were 3 wap, 4 wap, and 5
wap, the application of 30 ton ha-1 vermicompost
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from cow dung tended to be wider than the other
treatments (Figure 2)
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Figure 2. Graph of leaf width due to vermicompost appli-
cation at each observation week

The number of leaves continued to experience
a sharp increase until 4 wap observations, but at the
age of 5 the number of leaves did not tend to experi-
ence a sharp increase. When the plants were 1 wap
and 2 wap, giving 20 tons of ha-1 vermicompost
from goat manure tended to produce more leaves
compared to other treatments. However, when the
plants were 3 wap, 4 wap, and 5 wap, the provision
of 30 tons ha-1 of vermicompost from goat dung
tended to be more numerous than the other treat-
ments (Figure 3).
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Figure 3. Graph of the number of leaves due to the
application of vermicompost at each observation week

In general, the results showed that mustard
growth covering plant height, leaf width, and leaf
count showed an increase in each observation. The
increase in mustard growth which includes the height
of the plant, the width of the leaves, and the number
of leaves indicates the pattern tends to be the same on
each observation. The rate of growth of a plant
changes by time. Therefore, if the rate of growth
ordinate and the time of abscess, then the graph is a
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curve in the form of a sigmoid curve .

Analysis of Variance Results

The results of the variant analysis showed that
the administration of vermicompost had a noticeable
influence on N tissue levels, N absorption, plant
height, leaf width, number of leaves, fresh weight,
and dry upper plant, but had no noticeable effect on
the fresh and dry weight of the roots (Table 1).

Table 1. Results of variance analysis of observed
variables

Vanable F-calc F-table 5% CV (%)
N levels of plant tissue 9.44% 285 5.07
N uptake 6.58* 285 15.46
Plant height 8.52% 285 10.39
Leaf width 6.62* 2.85 13.61
Number of leaves 8.00* 2.85 9.7
UpPer fresh biomass 793¢ 285 15.68
weight

Fresh root weight 0.59ns 285 23.81
Upper biomass dry weight  7.72*% 285 10.93
Dry root weight 0.66 ns 2.85 20.77

n3= doss not differ significantly. *= diflerent significantly at the F-table level at 5%
N levels of plant tissue and N uptake

The results showed that vermicompost pro-
duced N levels of plant tissue and N uptake that were
significantly different. N levels of plant tissue is the
highest in the treatment of vermicompost from cow
dung with a dose of 30 tons ha' which is 2.75%.
While the lowest N levels of plant tissue produced by
vermicompost application with a dose of 10 tons ha™
is 2.17%, although it differs not significantly from
other treatments except by the administration of ver-
micompost from cow manure at a dose of 30 tons ha
(Table 2). The results showed that the treatment of
vermicompost from cow dung with a dose of 30 tons
ha™! is the right one in increasing the availability of N
in the soil so that its absorption increases. The results
of laboratory analysis showed that vermicompost cow
dung has an N level of 1.66%, then N levels in vermi
compost goat manure by 1.90%. The application of
organic fertilizer provides the advantage of increasing
the availability of essential nutrients in addition to im-
proving soil properties and processes that occur in the
soil, so that soil nutrient absorption increases (Purakayastha ez
al., 2008). Yuka et al. (2017) reported that admin-
istration of vermicompost at a dose of 30% (1.75 kg
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10 kg-' media) increases N levels of plant tissue in
cucumber plants.

Table 2. Effect of vermicompost on N levels plant
tissue and N uptake

Treatment [ lev
reatmen Nlevels N uptake
Vermi Dose (ton  plant (mg)
ermicompost ha1) tissue (%)

Control 0 224b 3633 b
Cow dung 10 22206 3762b
Cow dung 20 2.18b 41.09b
Cow dung 30 275a 10246 a

Goat manure 10 2170b 38.58b
Goat manure 20 222b 73.68 ab
Goat manure 30 221b 91.8%9a

The number of each colomn followed with the
same character were not significantly different
(P>0.05)

N levels plant tissue has a close relationship
with N uptake mustard plant, the higher N levels
plant tissue than the greater N uptake plant. This is
evident from the results of research that shows that
in addition to producing the highest N levels of plant
tissue, the administration of Verm1compost from cow
dung at a dose of 30 tons ha” also produced the
highest N uptake of 102.46 mg although equally
good as the application of Vermwompost from goat
manure at doses of 20 tons ha™ and 30 tons of ha
(Table 2). In line with the results of research
Kurniawati et al. (2017) showed that the high level
of plant tissue N has an impact on the high N uptake
in mustard plants. The uptake of N, P and K in plant
tissues is strongly influenced by the application of
vermicompost. Plant nutrient uptake highly depends
on the nutrient release from the soil solid phase in
the form of mineral and organic materials to the soil
solution. The release of nutrients from organic mat-
ter occurs biochemically through the balance of min-
eralization and immobilization processes, while
from mineral materials occurs physicochemically
through adsorption and desorption, and precipitation
and dissolution (Nurhidayati et al., 2018).

Growth and yield of mustard plants

The results showed that the treatment of ver-
mlcompost from goat manure at a dose of 30 tons
ha™' produced the highest plant height of 17.61 cm
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and the most number of leaves was 14.89 strands,

while the widest leaf produced Vermlcornpost from
cow dung at a dose of 30 tons ha” which is 6.42 cm.

Nevertheless, the administration of vermicompost
from goat manure at a dose of 30 tons ha-1, as well
as from the application of Verm1compost of goat ma-
nure at doses of 20 tons ha™ and 30 tons of ha™ pro-
duce plant height, leaf width, and some leaves
equally well (Table 3). This is due to the admin-
istration of Verm1compost from goat manure at a
dose of 30 tons ha™, as well as from the application
of Verlmcornpost of goat manure at doses of 20 tons
ha™' and 30 tons of ha™ supplying nutrients especial-
ly N for higher plants compared to other treatments
indicated by N levels plant tissue and N uptake bet-
ter (Table 2). Higher of N uptake has an impact on
improving the growth of mustard plants. Nitrogen is
the main nutrient for plant growth, which is general-
ly indispensable for the formation and growth of
vegetative parts of plants such as leaves, stems, and
roots (Sutedjo, 2002). Nitrogen is an important part
of the formation of chlorophyll, protoplasm, pro-
teins, and nucleic acids. This element has an im-
portant role in the growth and development of all
living networks (Brady & Weil, 2002). Sarif et al.
(2015) report that the addition of nitrogen to plants
can encourage the growth of photosynthetic-related
organs such as leaves. In addition, the effects of ver-
micompost on plants are not only due to the quality
of mineral nutrients available but also to other
growths such as regulating plant growth hormone
and humic acid (Norman et al., 2005). Organic ferti-
lizer using a vermicompost system can increase
plant growth (Talkah, 2010). Vermicompost can
minimize the quantity of inorganic fertilizers, recy-
cle the farm waste, and increase the physical proper-
ties of soil (Kansotia et al., 2015)..

Table 3. Effect of vermicompost on plant height,
leaf width and number of leaves

Lreatment Plant height Leaf width Number of
Vermicompost Dose(ton  (cm) (cm) leaves
ha-1)

Control 0 11.84b 440b 10330
Cow dung 10 12266 3940 10.78b
Cow dung 20 12970 4330 11.00b
Cow dung 30 174%a 642a 1422a

Goat manure 10 1266 b 4260 10.67b
Goat manure 20 1580a 5.79a 1356a
Goat manure 30 1761a 6.042a 148%a

The number of each colomn followed with the same character were
not significantly different (P>0.05)
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The results showed that the application of ver-
micompost from cow dung at a dose of 30 tons ha™
produced the heaviest fresh biomass fresh weight
upper of 39 g, while the heaviest dry weight upper
biomass was produced by Vermwompost of goat
manure on the dose of 30 tons ha™ which is 3.60 g.
Vermicompost application of cow dung and goat
manure at doses of 20 tons ha™ and 30 tons of ha™
produces an equally good and heavier upper fresh
biomass weight and upper biomass dry weight compared
to other treatments (Table 4). This is because
vermicompost used contains N elements so that it's
feeding into the soil directly increases the availability
of N for plants and the absorption of N also increases.
According to Wijaya (2008) that the application of
nitrogen in plants will encourage the growth of organs
related to photosynthesis, namely leaves. Plants that
get enough nitrogen supply will form leaves that have
a wider leaf with higher chlorophyll content so that
plants can produce carbohydrates in sufficient quantities
to support their vegetative growth.

Vermicompost has many advantages when
compared to other organic fertilizers because vermi-
compost is rich in macro and micro essential nutrients and
contains plant growth hormones such as auxin,
gibberelin, and cytokines that are needed for maximum
plant growth (Marsono & Sigit, 2001). The same
results were shown by Bosekeng's research (2019)
that the increase in vermicompost dose in the range
of 50% and 100% was followed by an increase in the
number of leaves, the height of the plant, length of
leaves, leaf width, leaf area, and leaf weight. The
increased leaf change due to the application of
vermicompost makes the process of photosynthesis
take place better.

Table 4. Effect of vermicompost on fresh and dry
biomassa weight

Treatmen Fresh biomass weight (g)  Dry biomass weight (g)

Dose (ton

Vermicompost ha 1) Upper Root Upper Root
Control 0 1533 b 0.44 1.29% 0.35
Cow dung 10 1167 ¢ 0.72 1.00b 0.69
Cow dung 20 15.03 be 0.51 1.38% 0.52
Cow dung 30 39.00a 0.81 328a 0.45
Goat manure 10 13.78 ¢ 0.63 1.26 b 0.51
Goat manurs 20 25.67 ab 0.73 27%a 0.53
Goat manurs 30 36.67a 0.76 360a 0.55

The number of each colomn followed with the same character were not
significantly different (P>0.05)

The provision of organic materials in the form
of vermicompost is also able to increase the availability of
water in the soil so that plants are sufficient for their
water needs which leads to increased fresh biomass
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plants. This is following the results of research Lawenga
et al. (2015) that organic matter can improve the
physical properties of soil, especially on soil content
weight, porosity, and permeability. According to Habi
(2015) that organic matter can spur the formation of
soil aggregates indicated by a decrease in soil bulk density
and increased soil pore space. Therefore, it is natural that
the provision of organic fertilizer in the form of cow
dung is proven to increase plant growth (Ramadhani
etal., 2019).

CONCLUSION

Based on the evaluation of the results and dis-
cussion above can be concluded that the administra-
t10n of vermicompost cow dung at a dose of 30 tons
ha” provides the best results for N tissue levels, N
absorption, and mustard results in Ultisol. The same
result was obtained from the administration of ver-
micompost goat manure at a dose of 20 tons ha™ .
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