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ABSTRACT
The study aimed to determine the breaking strength and elongation of polyamide
monofilament 0.44 mm in dry condition after treating with open and close storage. This
study was an experimental study that refers to SNI ISO 1805: 2010 method. Data collection
was done in the dry condition with two yarn samples from different treatments and one
sample as a control. Each treatment was done 10 times of repetition. The test material was
collected in one mesh. Then the locking distance was adjusted with the mesh size. The
breaking strength and elongation score were tested using an autograph. The study found
the breaking strength on polyamide nets stored closely was higher than open storage
samples. On the other, the elongation value on monofilament polyamide nets stored closely
was lower than open storage samples. There was an effect on different storage methods
against polyamide breaking strength (sig 0.00), which was lower than α (0.05). Different
storage methods also affected the elongation score of polyamides (sig 0.00) < α (0.05). In
conclusion, there was an effect on different storage methods, open or close storage, against
breaking and elongation strength of polyamide monofilament 0.4 mm.
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INTRODUCTION
There are two types of fishing gear based on
basic materials, such as natural and synthetic
fibre. Natural fibre is made up of natural
material without any chemical process or
transformation. Natural fibre can be obtained
from plants or animals bodies—however,
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synthetic fibre is obtained from the polymerisation process of monomers. Natural fibres
are not being used as the primary material of fishing gear due to low material durability.
Therefore, synthetic fibre is more commonly used to make fishing gear compared to natural
fibre. Synthetic is a scientific and technical term for a chemical process, such as chemical
elements that have been combined and strengthened by the factory with new properties
(Puspito, 2009). Synthetics fibres are essential substances like phenol, benzene, acetylene,
prussic acid, and chlorine. Basic materials that make up artificial fibre are known as
synthetic fibre (Ardidja, 2010).
The durability of synthetic yarn is seen from its breaking strength and elongation score.
Yarn breaking strength and elongation score are the value of yarn synthetic durability against
the tensile force (Klust, 1987). Breaking strength is tested by a machine with different
capabilities against the maximum load that can be borne (Ramos, 1999). Elongation is the
elasticity value of synthetic yarn. Therefore, the breaking strength and elongation score
is an important part that needs to be considered. If the value of breaking strength is high
and has low elongation, it can increase material effectivity (Sari et al., 2017). A synthetic
fibre made from chemicals to be the primary material of fishing gear commonly used by
fishermen is polyamide, polyethene, and polyvinyl chloride. Those materials are from
plastics type low-density polyethene (LDPE) (Mainnah et al., 2016).
One of the fishing gear made from polyamide as the primary material is a gill net. A
gillnet is a rectangular fishing gear made from polyamide monofilament or multifilament
with the same mesh size. A gillnet is a type of gilled gear because fish mostly catch on
the gill cover as its way of passing through the net (Brant, 1984). A gillnet is installed
vertically against the water surface and block the direction of fish movement (Making et
al., 2014). Fishing nets are a passive catching tool (Nurdin, 2009) with a completed buoy,
ballast, head, and under the rope or without under rope to block fish direction movement
to be cached to the net (Fachrudin, 2012). Polyamide or nylon material is chosen as the
basic material of the gill net due to its characteristic that fits like a basic material of the
gill net (Rahmadhani et al., 2017).
Gillnet can be used or operated by big boat fishermen or on an industrial scale and small
boat/traditional fishers. Drop net or setting step is done in a few hours in accordance with
the fishermen that operate it (Sulaeman, 2008). The installation step of the net is started
by the drop of marker buoy tied up with slingshot. The piece drops one by one until the
net is entirely spread and soaked for a few hours. The next step is a net withdrawal that
starts from the marker buoy, pulled using a roller. When the net is withdrawn, the catch is
taken (Putra, 2007). Traditional fishers with their small boat in Tambaklorok, Semarang
City, have different habits in storing the fishing gear, either open or closed storage. Open
storage is a way of keeping the habit of fishers that store the gill net on the boat without
being covered, where close storage is when the gill net is stored on the boat that is covered
by cloth and tarpaulin.
2532

Pertanika J. Sci. & Technol. 29 (4): 2531 - 2541 (2021)

Breaking Strength and Elongation of Gill Net Fishing Gear

The improvement in the use of synthetic yarn still has a weakness. Synthetic fibres can
experience a quality decline due to environmental factors such as ultraviolet (UV) light
exposure. UV affected the value of fibre synthetic breaking strength (Al-Oufi et al., 2003).
Furthermore, direct and continuous sunlight exposure can cause weathering. Weathering
can modify and ruin the structure of polymer molecules, which finally caused the loss of the
strength and extensibility, durability, and general performance of polyamide yarn (Thomas
& Hridayanathan, 2006). Based on the weakness of synthetic yarn, it is necessary to test
the polyamide yarn on the gill net, which is stored in a different place to find a suitable gill
net storage method and make the gill net last longer. Synthetic materials have been rapidly
developed in the fishing industry and able to make the industry smoother. The improvement
of the use of synthetic fibre is currently being considered because of its characteristic that it
is difficult to be rot, which affects the environment (Kim et al., 2016). Therefore, the present
study aimed to determine the breaking strength and elongation of polyamide monofilament
0.44 mm in dry condition after treating with open and close storage.
MATERIALS AND METHODS
Materials
Materials used in the study were net samples obtained from fishers that used polyamide
gill net 0.4 mm and 6 months of service life. Samples were collected from different storage
treatments on a different boat, kept closed (using a tarpaulin) and kept openly (Figure 1).
Sampling was conducted in Tambaklorok Village, North Semarang District, Semarang City,
Central Java. Tambaklorok gill net fishers have been an arrest operation for 6 to 7 hours per
day and off on Friday. Gillnet used a basic gill net that usually changed after 1to 2 years
and repaired every day off or when severe damage was found in the gill net. In addition,
mesh samples were taken from the net body, which was still good or not yet damaged.

Unused

Open storage

Closed storage

Figure 1. Net sample
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Experimental Design
The experimental design was a method used in this study and to know the effect of different
storage methods on the durability of the gill net. The study was conducted by finding
samples in accordance with the original conditions of the object of research. The field
survey was done to find gill net that is being stored differently. Samples were chosen based
on the difference between open and closed storage, with several variables that must be
equated. In addition, variables must be correlated, such as gillnet, service life, usage time,
mesh size, and net diameter. Sample test results were compared with test results of unused
nets as control (deemed according to the standard) to see the differences in test results.
The test of the samples was done in the quality control room PT ARIDA. The materials
used were net samples obtained from fishers using polyamide material of gill net 0.4 mm,
have the same operational life from different storage treatments on the boat, namely closed
storage (using a tarpaulin) and open storage. The test was done in the dry condition against
net samples from three groups, including the control group (untreated net), net samples
being treated with open storage (open storage group}, and net samples with closed storage
(closed storage group). There were 10 repetitions of each group according to SNI ISO
1805:2010, at least 10 times valid repetitions against each sample test that must be done
(Indonesia National Standard, 2010). The following process was materials tested obtained
from one mesh of each test. Breaking strength and elongation were tested using a breaking
strength machine and Trapezium II application.
Data Analysis
The hypothesis of the study was:
1. Breaking strength
Ho: no effect found in different treatments against yarn breaking strength.
H1: different treatments affected yarn breaking strength.
2. Elongation
Ho: no effect found in different treatments against yarn elongation.
H1: different treatments affected yarn elongation.
The data analysis was done to know the effect of different treatments against breaking
strength and elongation of polyamide yarn by Kruskal-Wallis of the non-parametric test
(because data results do not spread normally). The process of data analysis was done using
SPSS Software with the following decision-making rules:
• Know the effect of treatments on breaking strength and elongation (Kruskal-Wallis
test) with a probability of 0.05.
Asymp. Value sig>0.05, then Ho was accepted.
Asymp. Value sig<0.05, then Ho was rejected.

2534

Pertanika J. Sci. & Technol. 29 (4): 2531 - 2541 (2021)

Breaking Strength and Elongation of Gill Net Fishing Gear

•

Know the comparison between factors (Mann-Whitney test) with a probability
of 0.05.
Asymp. Value sig>0.05, then Ho was accepted.
Asymp. Value sig<0.05, then Ho was rejected.

RESULTS AND DISCUSSION
General View of the Sample Collection Location
Sample collection was done in Tambaklorok Village, North Semarang District, Semarang
City, Central Java. Mostly, the profession of the population were fishermen. The fishing
gear used by Tambaklorok fishermen were varied; one of those was gill net fishing gear.
Tambaklorok fishers stored their gill net by covering it with tarpaulin and tied it not to be
stolen and damaged. Some fishermen who use the gill net almost every day usually store
it openly to reduce their time to open or close the cover after being used. The fishermen
did not consider the effect of the storage method on net durability. The fishermen only
consider its age and level of damage or replace or repair the fishing gear.

Autograph machine output showed a time
graph; therefore, it can be seen whether the
net breaks at a standard time or not and at
what range of tensile strength values caused
the net to break.
Figure 2 showed the new nets in 10
times test would break at strength 5-6 Kgf
in 20-23 seconds. The unused nets showed

Force (kgf)

The Autograph Machine Test Results

Time (sec)

Force (kgf)

Force (kgf)

(a)

Time (sec)
(b)

Time (sec)
(c)

Figure 2. Graph of autograph machine test results: (a) Graph of unused nets test results; (b) Closed storage
net test result graph; (c) Graph of open storage net test results
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Figure 4. Elongation average graph

good resistance. Figure 3 showed that the gill net stored closely on 10 times test would
break at strength 4-5 Kgf in less than 20 seconds. The breaking strength of this group was
lower than the control group. Figure 3 showed that net in open storage after 10 times test
would break at strength 3-4 Kgf in less than 20 seconds. Based on Figure 4, the graph
declined after breaking due to the durability reduction of the net stored openly. Thus, the
open storage method of nets showed lower durability compare to nets that stored closely.
Breaking Strength of Nets in Different Storage. The breaking strength test was done
by giving a load to the net until the net breaks so that the maximum load received by the
net can be seen. The breaking strength test was done in 3 groups (Figure 3). The unused
nets as control were compared with treated nets, whether open storage treatment or closed
storage. The test was done according to the National Standard of Indonesia (NSI), and the
results were shown in Table 1.
Table 1
Breaking strength test results
No
1
2
3
4
5
6
7
8
9
10
Average

Unused nets
5.09
5.25
5.34
5.55
5.6
5.83
5.86
6
6.01
6.16
5.67

Breaking strength value (Kgf)
Open storage
3.15
3.49
3.63
3.96
4.04
4.6
4.64
4.78
4.91
4.93
4.21

Kgf = Kilogram Force
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4.54
4.72
4.77
4.81
4.82
4.85
4.86
4.91
5.13
5.31
4.87
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Breaking strength value declined after the nets being used (Figure 3). The decline of its
breaking strength is caused by many factors, such as net material quality or usage factor.
Quality factor influenced by material quality used to make the net because each net has a
different structure. Usage factor was a factor that affects net breaking strength after being
used. Immersion nets also influenced the decline of nets breaking strength.
Elongation of Nets in Different Storage. Elongation nets test was done in 3 groups as
the groups in breaking strength test. Unused nets was a control that being compared with
open and closed nets storage. The test was done according to NSI with wet test method at
20º-21ºC room temperature and 100 force load. Based on the elongation test, the results
are shown in Table 2.
Table 2
Net elongation test results
No
1
2
3
4
5
6
7
8
9
10
Average

Unused nets
33.27
33.9
34.33
34.51
34.64
34.95
35.64
36.71
37.46
38.96
35.44

Elongation (%)
Open storage
27.25
27.84
30.62
30.84
31
31.58
32.28
32.88
33.07
33.74
31.11

Closed storage
28.67
30.82
31.26
31.34
32.51
32.92
33.2
33.5
33.5
33.64
32.14

The results of the nets elongation value test showed a decline after being used (Figure
4). The elongation value was lower not because of a better elongation, but the nets were
already not elastic. The breaking strength of open storage nets was lower so that with the
same strength, the nets would break before reaching the breaking strength standard, so
the elongation was small. It also can be observed physically; the mesh shifted because
the elongation nets and breaks easily because the breaking strength value of nets open
storage was low.
The elongation value of the tested nets was decreased after use. The smaller elongation
value is not because the elongation is getting better but, the net is no longer experiencing
elongation. The breaking strength value in an openly stored net is getting smaller so that
with the same strength, the net will break before reaching the standard breaking strength
and then the elongation value is small. The mesh has physically shifted because the net is
Pertanika J. Sci. & Technol. 29 (4): 2531 - 2541 (2021)
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stretched and breaks because the breaking strength value of the net kept open is also small.
According to Ardidja (2010), threads with high elasticity can return to their original shape
and size or leave a small elongation. This condition also guarantees whether the mesh size
remains constant and can maintain its strength.
Treatments Effect on Breaking Strength. The results of the non-parametric through
Kruskal-Wallis test (α=0.05) showed the breaking strength affected differently by the
treatments. The polyamide nets showed P-value < 0.05 or 0.000, which means H0 was
rejected and H1 accepted. It shows the different storage methods that affected breaking
strength.
The Mann-Whitney test was done to know the treatment that gave the actual effect
on breaking strength nets. Based on this test, control, open storage, and closed storage
treatments showed the results in Table 3. The results showed that the breaking strength of
each treatment showed significant differences. In the group of open storage, nets showed a
lower breaking strength value than closed storage nets breaking strength, so closed storage
was preferred to maintain the quality of the net.
Table 3
Mann Whitney test results of treatments effect on breaking strength
Groups
Control vs Open
Control vs Closed
Open vs Closed

Z-value count
-3.780
-3.553
-2.231

P-value
0.000
0.000
0.026

Indication
Significantly different
Significantly different
Significantly different

Treatments Effect on Elongation. The analysis of non-parametric using Kruskal-Wallis
with 5% test level (α = 0.05) showed that the nets elongation of all group were affected.
Polyamide yarn showed P-value < 0.05 (0.000), which means H0 was rejected and H1
accepted (different storage methods affected elongation score). Mann-Whitney test results
were shown in Table 4.
Table 4
Mann Whitney test results of treatments effect on elongation
Groups
Control vs Open
Control vs Closed
Open vs Closed

Z-value count
-3.554
-3.704
-1.286

P-value
0.000
0.000
0.199

Indication
Significantly different
Significantly different
Not significantly different

The population majority was fishermen and catching tools they operated, such as arad
fishing gear, gill net, and trammel net (Putri et al., 2018). The basic gill net was a catching
tool to catch demersal fish. Fish that could be cached by Tambaklorok fishermen using a
2538
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basic gill net were Nibea albiflora and Rastrellinger sp. The catch target of basic gill net
was demersal fish such as Nibea albiflora and Leiognathidae. The catch of basic gill net
in northern waters such as pelagic fish, including Rastrellinger sp. (Gunawan et al., 2016).
The way of how gill net catch was fish spun into the nets, making the net elastics (has
lower breaking strength because the maximum load that can be borne was also getting
smaller). Breaking strength was the maximum strength that needs to break the material in
a test that uses tension. The unit of breaking strength is a kilogram of force (Kgf) (Fadhari
et al., 2015). Yarn with high elasticity can be back to the first shape and size or leaving
little elongation. That condition also guaranteed whether net mesh size was constant and
maintained its strength (Aridja, 2010).
Open storage nets usually done on the boat reduced the breaking strength faster than
closed storage. It was caused by the polyamide material that was susceptible to UV light.
A good gill net has a high breaking strength value, meaning that the net can withstand a
greater load. The best fishing gear yarn was yarn with low durability but had a high breaking
strength value (Fadhari et al., 2015).
The results of statistical elongation data analysis showed the different elongation scores
between new and used nets. The elongation score was reduced due to the application of the
net. This result showed that open storage has a lower elongation score but did not break in
the standard time and meet the standard charts. The elongation score of open and closed
storage did not differ significantly because the breaking strength of both groups reduced
that affected elongation and experienced construction modification such as cover shift due
to use. Too high elongation can modify nets construction such as cover shift and mesh
size. Stretched nets make the mesh size bigger so that the fish can easily catch (Fadhari
et al., 2015).
CONCLUSION
The breaking strength of Polyamide monofilament 0.4 mm nets that have been stored openly
and closely were 4.21 Kgf and 4.81 Kgf, respectively. The elongation score of Polyamide
monofilament 0.4 mm nets that have been stored openly and closely were 32.14% and
31.11%, respectively. There was a different storage effect on breaking strength of Polyamide
monofilament 0.4 mm nets. The nets of closed storage showed a higher breaking strength
compare to open storage. In addition, there was a different storage effect on the elongation
of Polyamide monofilament 0.4 mm nets. The nets of closed storage showed a higher
elongation compare to open storage. The suggestion of this study was to store the gill net
closely and avoid direct sunlight exposure.
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