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Abstract

'.) Check for updates

This study aims to determine the effect of the best types of mulch and organic fertilizer on the growth and yield of local Eban garlic. This research was conducted
from May to October 2022 on the land of the Melati Women Farmer Group (WFG), Salu Village, West Miomaffo District, North Central Timor Regency, East Nusa Tenggara,
and the Laboratory of the Faculty of Agriculture, University of Timor. The experimental design used was a spit-plot design with three replications. The treatment consists
of two factors: The first factor is the use of mulch, which consists of three levels, namely: TO = without mulch; T1 = organic mulch (rice straw mulch); and T2 = inorganic
mulch (plastic mulch). The second factor was the use of cow manure, consisting of four levels, namely: PO = no fertilizer (without treatment), P1 = cow manure (20 t/ha)
+ rice husk biochar, P2 = cow manure (20 t/ha) + biochar compost, and P3 = cow manure (20 t/ha) + biochar compost tea. The treatment combinations were TOPO, TOP1,
TOP2,TOP3, T1PO, T1P1,T1P2, T1P3, T2P0, T2P1, T2P2, and T2P3 with 3 replications, so that 36 units were obtained. The results of the study showed that the combination
treatment of straw mulch and cow manure (20 t/ha) plus rice husk biochar gave the best results on the local garlic yield index parameter eban (9.92).

Introduction

Garlic (Allium sativum L.) is a root vegetable that is widely
grown in various countries around the world. In Indonesia,
garlic has many nicknames; the people of Manado call it lasuna
moputi, the people of Makasar call it lasuna kebo, and the
Javanese call it bawang (Wibowo, 2007). North Central Timor
Regency has a local garlic cultivar that is commonly cultivated
by the community. Local Eban garlic in the North Central Timor
district, known as Peo Aij, is quite common in West Miomaffo
District, North Central Timor (TTU) district. Garlic production
in West Miomaffo District, North Central Timor Regency,
fluctuates greatly every year, based on the data obtained for
the last 3 years, namely: in 2014, it produced 8 tons of garlic; in
2015, it produced 14 tons; and in 2016, it produced 5.6 tons [1].
However, the results obtained at the time of harvest are still
far below expectations. One of the reasons is that the method
of cultivating plants is still not optimal and does not use good
technology. Technology in cultivation affects the growth and

yield of garlic plants [2]. Local garlic grown by the community
is a type that has been planted for generations. Minimal
processing of land and lack of fertilization cause results that
are not optimal. The growth of wild garlic is correlated with
the physicochemical properties of the soil, for example, the
availability of phosphate and calcium. Similarly, soil mineral
concentrations correlate with plant growth and wild garlic
bulbs [3]. Local people in North Central Timor Regency usually
cultivate without tillage and do direct planting, which causes
low growth and yield. The aim of Knowing the effect of various
types of mulch and the composition of biochar in compost
as a basic fertilizer ingredient and as a basic ingredient for
compost tea application on the optimal growth and yield of
garlic (Allium sativum L.). Many studies have proven that the
use of mulch and organic fertilizers can increase the growth
and yield of garlic plants. Cropping system has a significant
effect on garlic growth, yield, and yield-increasing properties
[4]. Tillage, mulching, and fertilizer application are ways
to increase the growth and yield of garlic plants. There are
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prospects for the practical application of catchment crops in
the form of mulch for garlic cultivation to increase nutrient
levels without compromising yields [5]. The use of mulch can
help reduce evaporation in this microenvironment so that
moisture is maintained. Garlic plants intercropped with chicory
mulch produced higher leaf and tuber weights compared to
plantings without cover crops [6]. Soil is formed by living
plants interacting with microorganisms, plant residues, and
the remains of microorganisms after they die. Cultivation, not
plants, depletes the soil of nutrients. Plowing and cultivation
of any kind reduce the natural fertility of the soil. Minerals and
trace elements, although present in the soil, may be inaccessible
to plants due to the absence of microorganisms (killed by
tillage, pollution, herbicides, or pesticides) that participate in
the process of plant mineral nutrition. Just as the microflora in
our own digestive systems is necessary for our bodies to absorb
and use nutrients from digested food, microorganisms in the
soil perform the same function for plants [7]. The addition
of organic fertilizer is a way to increase soil fertility. Of the
soil properties, garlic yield was highly positively correlated
with soil N concentration, indicating that the application of
different doses of leopardine or a mixture of leopardine with
mineral fertilizers resulted in higher soil N concentrations and
thus had the greatest effect on garlic yield [8].

The use of cow manure is a technology package that is able
to improve the soil environment so as to provide a supply of
macro- and micronutrients and even growth hormones from
the auxin group, cytokinins, which can improve soil fertility
and increase crop production. Rice husk biochar is black
charcoal that is applied to the soil and is useful in adding soil
organic matter. Rice husk biochar can improve soil conditions
and increase crop production, especially in infertile soils. The
ability of biochar to hold water and nutrients in the soil helps
prevent fertilizer loss due to runoff and leaching, thus enabling
fertilizer savings and reducing pollution to the surrounding
environment (BPTP, 2011). Biochar compost is an organic
fertilizer that contains many nutrients that are beneficial
to plants and soil ecosystems. Compost can improve soil
fertility and increase plant resistance to pathogens through
the microbial activity contained therein. In addition, compost
has a high nutrient capacity and can produce antibacterial
compounds that are predatory or parasitic, so that plant
resistance to disease-causing disorders can be increased [9].
Compost can be fermented and then extracted into compost
tea, the residue of which is used in this study. Compost tea
is a natural household fertilizer product that can function as
a natural pesticide because it is able to restore soil fertility
naturally and increase plant resistance to pests and diseases.
Compost tea contains more than 5,000,000 microorganisms
that have the potential to increase soil fertility, nourish plants,
and reduce damage caused by soil-borne pathogens and
disease-causing pathogens on plant leaves [10].

Materials and methods

This research was conducted from May to October 2022
on the land of the Melati Women Farmer Group (WFG), Salu
Village, West Miomaffo District, North Central Timor Regency,
East Nusa Tenggara, and the Laboratory of the Faculty of

Agriculture, University of Timor. The tools used in this study
were cultivators, hoes, machetes, analytical scales, measuring
cups, calipers, rulers, chimneys, gembor, jerry cans, sacks,
and hammers. The materials used are local Eban garlic bulb
seeds, silver black plastic mulch and rice straw mulch, rice
husks, chopped leaves, water, molasses, and cow manure. The
experimental design used was a spit-plot design with three
replications. The treatment consists of two factors: The main
factors consist of To (without mulch), T1: straw mulch, and T2:
plastic mulch. The second factor included P1: no fertilizer (no
treatment); P2: cow manure (20 t/ha) + rice husk biochar; P3:
goat manure (20 t/ha) + rice husk biochar; P4: cow manure (20
t/ha) + biochar compost; P5: goat manure (20 t/ha) + biochar
compost; P6: cow manure (20 t/ha) + biochar compost tea;
and P7: goat manure (20 t/ha) + biochar compost tea. Other
observations include Soil pH, plant height, number of leaves,
root length, root volume, tuber diameter, number of cloves,
tuber weight per plant, and harvest index. The data were
analyzed using analysis of variance with o = 5%, followed
by The follow-up test in the form of Duncan’s multiple-area
test or DMRT (Duncan’s Multiple Range Test) is a comparison
between the two averages of all existing average values.

Results and discussions
Soil pH

The results of the data analysis showed that the application
of organic fertilizers and mulch had no significant effect on
soil pH. In addition, there is no interaction between organic
fertilizers and mulch on soil pH parameters Table 1.

The data above show that there was no significant
difference between treatments; the highest soil pH was in
treatment (5.00), and the lowest soil pH was in treatment
(4.83). This shows that various types of organic fertilizer and
mulch treatments have no effect on soil pH. Differences in
soil pH, apart from being influenced by the type of organic
fertilizer used, are also related to the use of mulch. The type
of mulch significantly affects soil properties, with mulch being
associated with increased soil moisture, organic matter, and
other soil chemical and biological properties relative to paper
mulch [11].

Plant height

The results of the data analysis showed that the application
of organic fertilizers and mulch had no significant effect on
plant height. Moreover, there is no interaction between organic
fertilizers and mulch on plant height parameters Table 2.

Table 1: Soil pH.

Mulch .
Fertilizer Treatment
Treatment

P1 P2 P3 P4 P5 P6 P7
TO 500a 483a 500a 500a 483a 483a 500a
T1 483a 483a 500a 500a 483a 483a 466a
T2 483a 483a 483a 500a 500a 500a 500a

Note: The numbers followed by the same letter in the same column are not
significantly different based on Duncan's advanced test at the level of a = 5%
037
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The data above shows that there was no significant
difference between treatments; the highest plant height was in
the treatment of cow manure (20 t/ha) plus rice husk biochar
ToP2 (44.70); the lowest plant height was in the treatment of
plastic mulch and goat manure (20 t/ha) plus rice husk biochar
T2P3 (34.16). The differences in treatment lead to differences in
the availability of nutrients in the soil as well as nutrient intake
for the growth of garlic plants. Organic fertilizer application
can affect plant growth [12].

Number of leaves

The results of the data analysis showed that the application
of organic fertilizers had no significant effect on the number
of leaves. However, the mulch treatment had a significant
effect on the number of leaves. There is no interaction between
fertilizer and mulch on the number of leaves in the number of
leaves parameter Table 3.

The data above shows that there is a significant difference
between treatments: the highest number of leaves was in the
treatment of cow manure at 20 t/ha plus rice husk biochar ToP2
(7.22), and the lowest number of leaves was in the treatment
of plastic mulch and goat manure at 20 t/ha plus biochar rice
husk T2P3 (4.67). Differences in nutrient content caused by
differences in fertilizer treatment lead to differences in nutrient
content in the soil. It is suspected that the difference in the C/N
ratio of organic fertilizers causes differences in the speed of the
decomposition process of organic matter. There is a difference
between cow and goat manure in crop yields [13]. The use of
plastic mulch on the basis of the number of leaves shows less
than optimal results; it is suspected that the soil moisture is
low compared to without mulch, so the nutrients in the soil are
not optimal. This is because the research was conducted in the
summer, so the effect of plastic mulch causes the temperature
of the soil to rise. Unstable soil temperatures can interfere with
microorganisms, accelerating the decomposition of organic
matter in the soil.

Root length

The results of the data analysis showed that the application
of organic fertilizers and mulch had no significant effect on
root length. Moreover, there is no interaction between organic
fertilizer and mulch on the root length parameter Table 4.

The data above shows a significant difference between
treatments: the highest root length was in the treatment of
cow manure 20 t/ha plus biochar compost tea ToP5 (10.07);

Table 2: Plant Height 12 WAP.

Mulch o
Fertilizer Treatment
Treatment

P1 P2 P3 P4 P5 P6 P7
39,61 44,70 44,54 36,18 42,22 40,67 40,43
T0
abc a a abc abc abc abc
- 40,22 42,58 40,6 42,7 43,57 42,73 43,36
abc abc abc Abc abc abc abc
T2 35,96 42,71 3416 37,78 383 34,97 34,63
abc abc c abc abc bc bc

Note: The numbers followed by the same letter in the same column are not
significantly different based on Duncan's further test at the level of a = 5%.

Table 3: Number of Leaves.

Mulch -
Fertilizer Treatments
Treatment

P1 P2 P3 P4 P5 P6 P7
TO 578abc 722a 667ab 533bc 656ab 6,89ab 6,33abc
T1 5,78 abc 6,22 abc 5,67 abc 5,89 abc 6,33 abc 6,78 ab 5,67 abc
T2 522bc 6,89ab 467c 556abc 556abc 500bc 5711bc

Note: The numbers followed by the same letter in the same column are not
significantly different based on Duncan'’s further test at the level of a = 5%.

Table 4: Root Length.

Mulch h
Fertilizer Treatment
Treatment

P1 P2 P3 P4 P5 P6 P7
8,08 8,45 9,12 8,26
TO abed 9,03 abc abed 7,03bcd 10,07 a abc abed
7,93 7,66 8,41 8,57 7,55
T abcd abcd abcd 668 cd abcd 72 bed abcd
T2 726bcd 944a 6,27 d :g::; 6,92bcd 6,17d 6,54 cd

Note: The numbers followed by the same letter in the same column are not
significantly different based on Duncan's further test at the level of a = 5%.

the lowest root length was in the treatment of plastic mulch
and cow manure 20 t/ha plus biochar compost tea T2P6 (6.17).
This is presumably because mulch affects the temperature in
the soil and the hot season at the time of the study disrupted
the decomposition of organic matter in the soil. Biochar
compost is thought to affect the availability of nutrients in the
soil, which causes different root lengths. Context of microbial
mechanisms underlying the effect of biochar on the soil C
cycle and assimilation of the C and N cycles after soil biochar
amendment [14].

Root volume

The results of the data analysis showed that the application
of organic fertilizers and mulch had no significant effect on
root volume. Moreover, there is no interaction between the type
of mulch and organic fertilizer on the root volume parameter
Table 5.

The data above shows a significant difference between the
types of mulch and organic fertilizer treatments. The highest
root volume was in the 20 t/ha cow manure + biochar compost
ToP2 (1.95) and the lowest root volume was in the 20 t/ha
plastic mulch and goat manure treatments + rice husk biochar
T2P3 (0.56). The difference in root volume between treatments
was due to the different nutrients in the soil. This is largely due
to the differences in the ratios of total N, total P, C/N, and C/P
of the amendments [15]. This difference is thought to be due to
the treatment of different types of organic fertilizers.

Tuber diameter

The results of the data analysis showed that the application
of organic fertilizers and mulch had no significant effect on
tuber diameter. Moreover, there was no interaction between
organic fertilizers and mulch on the tuber diameter parameter

Table 6.
| 038 |
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The data above shows that there is a significant difference
between treatments, with the highest diameter in the treatment
of 20 t/ha cow manure + biochar rice husk ToP2 (2.82), and the
lowest tuber diameter in the treatment of plastic mulch and
goat manure + biochar compost tea T2P6 (2.04). Treatment
with various types of mulch had no effect on tuber diameter
[16]. Thus, it is suspected that the different organic fertilizer
treatments lead to different nutrient availability in the soil, so
the organic cow manure treatment, based on the yield of tuber
diameter, gives higher yields than the other treatments.

Number of cloves

The results of the data analysis showed that the application
of organic fertilizers and mulch had no significant effect
on the number of cloves. Moreover, there is no interaction
between organic fertilizers and mulch on the number of cloves
parameter Table 7.

The data above show that the treatment of various types
of mulch and fertilizer is significantly different between
treatments, with the highest number of cloves in the cow
manure treatment (20 t/ha + rice husk biochar) ToP2 (14.67)
and the lowest number of cloves in the plastic mulch and
goat manure treatment (20 t/ha + tea biochar compost) T2P6
(6.55). The difference in fluff is caused by the type of fertilizer
treatment. The application of 20 t/ha cow manure had an effect
on tuber weight and the amount of leaching [17].

Tuber weight per plant

The results of the data analysis showed that the application
of organic fertilizers and mulch had no significant effect on
tuber weight per plant. Moreover, there is no interaction
between organic fertilizers and mulch on the number of tuber
weights per plant parameter Table 8.

The above data shows a significant difference between the
mulch and organic fertilizer treatments, with the highest tuber
weight in the 20 t/ha cow manure + rice husk biochar treatment
ToP2(11.26) and the lowest tuber diameter in the 20 t plastic
mulch and goat manure treatment (20 t/ha + biochar compost
tea) T2P7 (3.35). The difference in fluff is caused by the type
of fertilizer treatment. The application of 20 t/ha cow manure
had an effect on tuber weight and the amount of leaching [17].

Harvest index

The results of the data analysis showed that the application
of organic fertilizers and mulch had no significant effect on the
number of cloves. Moreover, there is no interaction between
organic fertilizers and mulch on the harvest index parameter
Table 9.

The data above show that there is a significant difference
between the treatments with mulch and organic fertilizer
on the harvest index, with the highest harvest index in the
treatment of plastic mulch and cow manure (20 t/ha) plus rice
husk biochar T2P2 (9.92) and the lowest harvest index in the
treatment without mulch and no fertilizer ToP1 (5.77). The use
of plastic mulch has good results for planting chilies out of

Table 5: Root Volume.

Mulch .
Fertilizer Treatment
Treatment

P1 P2 P3 P4 P5 P6 P7
T0 098b 195a 094b 070b 1,15ab 1,77ab 1,76ab
T1 094b 1,05b 101b 077b 094b 067b 0,74b
T2 048b 135ab 056b 076b 093b 063b 0,61b

Note: The numbers followed by the same letter in the same column are not
significantly different based on Duncan's further test at the level of a = 5%.

Table 6: Tubers Diameter.

Mulch R
Fertilizer Treatment
Treatment

P1 P2 P3 P4 P5 P6 P7
TO 219abc 282a 260ab 223abc 244 abc 2,45abc 2,43 abc
T1 238abc 274a 248ab 263ab 267ab 263ab 2,26abc
T2 235abc 2,73ab 2,04bc 235abc 241abc 204bc 1,78c

Note: The numbers followed by the same letter in the same column are not
significantly different based on Duncan's further test at the level of a = 5%.

Table 7: Number of Cloves.

Mulch Treatment Fertilizer Treatment

P1 P2 P3 P4 P5 P6 P7
T0 10,00 14,67 13,88 10,44 12,11 14,00 12,55
abcd a ab abcd abc ab abc

T 8,33 10,33 9,00 11,00 10,44 11,11 8,78
abcd abcd abcd abcd abcd abcd abcd

T 8,00 11,55 7,22 10,11 9,33 6,55 4,88

bed abc cd abcd abcd cd d
Note: The numbers followed by the same letter in the same column are not
significantly different based on Duncan's further test at the level of a = 5%.

Table 8: Tuber weight per plant.

Mulch -
Fertilizer Treatment
Treatment

P1 P2 P3 P4 P5 P6 P7

8,34 7,37 7,48 7,06
T0 584bcd 11,16 a abcd 5,89 bed abed abed abcd
8,02 6,60 8,53 8,31 7,45
i abcd 9:27 abe abcd abcd abcd 864 abe abcd
T2 5,60 bed 10.18 4,21 cd 611 598 428cd  3,35d

abcd abcd

Note: The numbers followed by the same letter in the same column are not
significantly different based on Duncan'’s further test at the level of a = 5%

Table 9: Harvest Index.

Mulch -
Fertilizer Treatment
Treatment

P1 P2 P3 P4 P5 P6 P7
TO 577 ¢ 9,88a 7,67abc 7,55abc 6,49 abc 7,65abc 7,33 abc
T1 7,27 abc 8,91abc 9,33abc 9,81a 8,03abc 7,99 abc 7,28 abc
T2 957ab 992a 582c 6,96abc 694 abc 8,51abc 5,98bc

Note: The numbers followed by the same letter in the same column are not
significantly different based on Duncan'’s further test at the level of a = 5%

season [18]. In addition, cow manure (20 t/ha) and rice husk
biochar increase the nutrients in the soil. Biochar and manure
increase soil surface organic C and total N content [19]. From
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the results of this study, it was suspected that the availability
of N nutrients in the soil provided by 20 t/ha cow manure plus
rice husk biochar increased the harvest index of garlic plants.

Conclusion

The results showed that there was no interaction between
treatments of various types of mulch and organic fertilizers on
the growth and yield of local Eban garlic plants, but there were
significant differences in each growth and yield parameter,
including plant height, number of leaves, root length, root
volume, tuber diameter, number of uses, tuber weight per plant,
and harvest index. Based on the harvest index parameters, the
treatment of plastic mulch and cow manure (20 t/ha) plus rice
husk biochar had the highest harvest index of 9.92.

Suggestion

Further research needs to be carried out for each growing
season to find out more about the growth and yield of local
eban garlic plants.
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