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Abstract

The application of Sludge POME which has been treated with Moringa seed powder coagulant (Moringa
oleifera) aims to determine its effect on soil fertility and its effect on the growth of chicory (Brassica rapa) as a
test plant so that it is suitable as organic fertilizer. The parameters observed in this study consisted of 2, namely:
a. The vegetative parameters of the test plants were plant height, number of leaves and fresh weight of biomass;
b. Soil fertility parameters are: pH, N, P,-available, K - available, C - Organic. The experimental design used
was a completely randomized design (CRD) with five treatments and five replications. The data collected from
the research results are processed by the F test (at the level of accuracy of 5% and 1%), if the results of the F test
indicate a significant difference as a result of the research treatment, it will be continued with the BNT test
(smallest significant difference) at the 5% level. The experimental results show that: 1. The tendency of changes
in the pH value in relation to the increase in the dose of addition of sludge indicates that, the higher the dose
given, the higher the pH value of the soil. This happens before planting and after harvesting. This is presumably
because in the sludge there are components of exchangeable bases such as K, Na, Ca and Mg which can

neutralize the solubility of H+ ions; 2.
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Type of change in Organic C value increases in line with the increase in sludge dosage. This is because the main
source of Organic C is the organic matter present in the sludge; 3. The pattern of increasing the total N content
in the soil before and after planting was closely related to the dose of addition of sludge to the soil. However,
qualitatively, increasing the dose of sludge from 200 g to 800 g did not change the status of the presence of
Total N in the soil. All are in Medium status; 4. The availability of P in the soil, after harvesting, showed that
treatments P1, P2, P3 and P4 showed an increasing effect on the available P content in the soil. For P4 treatment
(a dose of 800 g) caused a change in the availability of soil P status from Medium to High. This condition was
caused by the mineralization process of total P in the sludge and the presence of organic acids that helped
release P in soil colloids; 5. Total K content, the effect of sludge application causes an increase in the available
K content in the soil after harvesting. This is because there is a supply of K available from the decomposition
process of the organic matter content in the sludge; 6. The effect of increasing the dose of sludge is positively
correlated with the increase in height of mustard plants after harvest. This is illustrated by the results of a very
strong correlation test with a value of r = 0.96; 7. The increase in sludge dose on the increase in mustard leaves
after harvest showed a very strong relationship. This can be seen from the value of r = 0.92. This condition was
presumably because the sludge contained sufficient N to support the growth of mustard leaves; 8. There is a
very strong relationship between the increase in the wet weight of mustard leaves and the increase in sludge
dose, the relationship tends to increase from treatment PO to P4. Based on the results of the correlation test, it

shows a very strong relationship with the value of r = 0.96.

Keyword: Sludge Palm Oil Mill Effluent (SPOME); Moringa seed powder coagulant (Moringa oleifera);
Organic Fertilizer.

1. Introduction

Palm oil processing plants produce three types of waste, namely solid, liquid and gas waste. Palm oil mill
effluent (LCPKS) is the most waste produced from fresh fruit bunches of oil palm. In one fresh fruit bunch of oil
palm about 60% is LCPKS. LCPKS is better known as POME (Palm Oil Mill Effluent) [3]. POME is one of the
main wastes of the palm oil industry which has the most problematic potential for environmental pollution
among other factory wastes [7]. POME effluent from palm oil mills can contaminate rivers and surrounding soil
because it has a low pH, high oil and fat content and other contaminants [6]. According to [5] Nutrients owned
by POME are needed by plants, POME is rich in organic compounds and carbon dioxide. POME contains large
amounts of nitrogen, phosphate, calcium, magnesium and potassium so it can be used as fertilizer. Sludge
POME is produced from the precipitation and filtration process using a coagulant. The use of natural coagulants
as a solution to reduce environmental pollution due to the use of chemical coagulants. One type of natural
coagulant is Moringa seed powder (Moringa oleifera). Moringa seeds contain the bioactive compound
rhamnosyloxy — benzyl — isothiocyanate, which is able to adopt and neutralize the sludge and metal particles
contained in the suspension waste with dirt particles floating in the water, so it is very potential to be used as a
natural coagulant to clean water so that it is drinkable. According to [17], the advantage of Moringa seeds as a
coagulant compared to commonly used chemical coagulants such as alum is its ability to precipitate various
dissolved metal ions and harmful bacteria besides being easy to obtain in the surrounding environment. Sludge
POME treatment with Moringa seed powder at a dose of 4 g/liter showed the highest N-Total value (1.70%); the
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highest P-Total content (0.44%); the highest total K-content (0.61%) [8]. The trial application of Sludge POME
that has been treated with Moringa oleifera powder coagulant aims to determine its effect on soil fertility and its

effect on the growth of chicory (Brassica rapa) so that it is suitable as organic fertilizer.

2. Research Methods

The materials used are Sludge POME preparations that have been treated with Moringa (Moringa oleifera) seed
powder at a dose of 4 g/liter, Cauliflower (Brassica rapa) seeds that have been sown, Soil as a growing medium,
Polybags (18 x 30 cm) as planting media container. The experimental design used was a completely randomized

design (CRD) with five treatments and five replications as follows:

Table 1: Treatment Dose of Selected Sludge and Repeat.

Selected Sludge Treatment Dose Repetition

(9) 1 2 3 4 5
0.0 0 0 0 0 0
200 200 200 200 200 200
400 400 400 400 400 400
600 600 600 600 600 600
800 800 800 800 800 800

2.1 Experiment Execution

Preparation of fertilizer, the first step is to weigh the Sludge which will be used as fertilizer for the test plants,
with doses of 0 g, 200 g, 400 g, 600 g and 800 g. ; b. Filling Polybags with soil, Polybags filled with soil that
has been loosened as much as 5 kg as a growth medium; c Stages of giving Sludge, giving Sludge to each
Polybag that has been filled with soil in accordance with the label that has been given; d. Planting Test Plants,
planting test plants in each polybag, after 7 days Sludge is given. This is to avoid the influence of organic acids

that can kill the roots of the test plants because they are still in a vulnerable state.

2.2 Observation Parameters

The parameters observed in this study consisted of 2, namely: a. The vegetative parameters of the test plants
were plant height, number of leaves and fresh weight of biomass; b. Soil fertility parameters are: pH, N, P,-

available K-available, C-Organic.

2.3 Data Analysis Method

The data analysis method used in this study is presented in the following table :
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Table 2: Soil fertility analysis method.

. Analysis/Measurement Sample
No | Parameter Unit Methods Source
1. pH - Dissolved with H O and KCI | Sludge
inaratiol:25
2 C — organic (%) Welkey dan black Sludge
3 N — total (%) Kjeldahl Sludge
4 P-Available dan K-Available ppm Extraction Bray 1 Sludge

The data collected from the results of this study will be tested by statistical methods, namely the F test (at the
level of accuracy of 5% and 1%). Furthermore, if the results of the F test indicate a significant difference as a

result of the research treatment, it will be continued with the BNT test (smallest significant difference) at the 5%

level. The pattern of variance in this study can be seen in the following table :

Table 3: Analysis of Variance (ANOVA) for Data Analysis Results.

Source of Divesity Free Degrees | Sum of | Middle F e F e
(db) Squares Square

Treatment t-1 JKP KTP KTP/KTG

Error t(r-1) JKG KTG

Total tr-1 JKT

3. Results and Discussion

Soil pH

The results of testing the soil pH before and after planting white mustard (Brassica rapa) after being given the

Sludge POME treatment are shown in the following table and graph:

Table 4: Effect of Different Doses of Sludge POME on Soil pH Before Planting and After Harvest.

Before Plantin After Plantin .
No. Treatment Value gtatus Value S%atus Different Value
1 Dose 0 g (P0) 4.79 M 4.87 M 0.08
2 Dose 200 g (P1) 5.24 M 5.11 M -0.13
3 Dose 400 g (P2) 5.45 M 5.32 M -0.13
4 Dose 600 g (P3) 5.89 AM 5.69 AM -0.20
5 Dose 800 g (P4) 6.21 AM 6.02 AM -0.19

Note: M= Sour AM= A bit sour
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Figure 1: The Relationship Between Increasing Sludge POME Dose To Changes in Soil pH Value Before
Planting and After Harvest.

From Table 4. above, it can be seen that the lowest value of soil pH before planting was found in the PO
treatment (0.00 g dose) with a value of 4.79 (Sour). While the highest pH value was found in treatment P4 (Dose
800 g) with a pH value of 6.21. Based on these data, it shows that the administration of Sludge POME has the
effect of increasing soil pH. The same pattern was also found in soil pH after harvesting mustard greens. The
highest pH value of the soil after harvesting was found in the PO treatment (0.00 g dose) with a value of 4.87
(Sour). While the highest pH value was found in treatment P4 (Dose 800 g) with a pH value of 6.02. The same
thing was also stated by [14] which stated that the use of oil palm sludge was able to increase the soil pH of
ultisols from a pH value of 4.90 to 5.33 in the corn (Zea mays) cultivation process, with a fertilizer dose of
127.5 g/15 kg. Based on Figure 1 above, it can be seen that the tendency of changes in the pH value in relation
to the increase in the dose of addition of sludge indicates that the higher the dose given, the higher the pH value
of the soil. This happens before planting and after harvesting. This is presumably because in the sludge there are
components of exchangeable bases such as K, Na, Ca and Mg which can neutralize the solubility of H+ ions.
Based on Table 4 above, it can be seen that the difference in pH values before planting and after harvesting
showed the highest number was found in the P4 treatment (800 g dose) with a difference of -0.19. This indicates
that the decomposition process of sludge also produces organic acids. These organic acids cause a decrease in
the pH. This was also reported by [13] who stated that in the composting process, acid-forming bacteria will

lower the pH so that the compost is more acidic.

C-organik

The results of the research on changes in soil organic C after adding sludge, can be seen visually in the following

table and graph:
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Table 5: Effect of Different Doses of Sludge POME on Organic C (%) Soil Before Planting and After

Harvest.
No. Treatment Before Planting After Planting Different
Value Status Value Status Value
1 Dose 0 g (P0) 1.02 R 0.89 SR -0.13
2 Dose 200 g (P1) 2.52 S 2.31 S -0.21
3 Dose 400 g (P2) 3.24 T 3.04 T -0.20
4 Dose 600 g (P3) 3.53 T 3.21 T -0.32
5 Dose 800 g (P4) 4.25 T 4.15 T -0.10

Note : R= Low SD= Middle T= High

4.5
4
-
EQ’ 3.;
Q Before Planting
o 2.5
s 2 m Sebell g, After Harvest
1.5
g 1 msesud After Harvest
o
0
0.00 200.00 400.00 600.00 800.00

Doses of Sludge per polybag (gram)

Figure 2: The Relationship Between Increase in Sludge POME Dose and Changes in Organic C (%) of Soil

Before Planting and After Harvest.

From Table 5 above, it can be seen that the lowest value of soil organic C before planting was found in the PO
treatment (dose 0 g) with a value of 1.02% (Low). Meanwhile, the highest Organic C value was found in
treatment P4 (Dose 800 g) with an Organic C value of 4.25% (High). The same pattern was also found in the
Organic C content after harvest. The lowest Organic C value was found in treatment PO (Dose 0 g) with a value
of 0.89% (Very Low) and the highest in treatment P4 (Dose 800 g) with an Organic C value of 4.15% (High).
Based on Figure 2, it can be seen that the type of change in the Organic C value increases with the increase in
the sludge dose. This happens because the main source of Organic C is the organic matter present in the sludge.
This is in line with the opinion of [15], which stated that POME mud has great potential if it is used for organic
fertilizer (as slow release fertilizer pellets. Slurry) because the organic matter content is very high. Based on
Figure 2 above, it can be seen that in general there was a decrease in the C-Organic content in the soil after
harvesting mustard greens (at treatments P1, P2, P3 and P4). But the decrease did not change the status of the
availability of organic C in the soil. This decrease is predictable because some of the C-Organic is decomposed

and partly evaporates into the air in the form of CO, gas. This is in line with [12], this process involves the
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activity of micro-organisms. Carbon enters the atmospheric environment from the biosphere as carbon dioxide

gas resulting from decay / fermentation by bacteria / fungi.
Nitrogen

The results of the analysis of N-total soil after being given Sludge POME before planting and after harvesting

mustard greens are visually displayed in the table and graph below:

Table 6: Effect of Different Doses of Sludge POME on Total N Content (%) of Soil Before Planting
and After Harvest.

No Treatment Before Planting After Planting Different
) Value Status Value Status Value
1 Dose 0 g (P0O) 0.12 R 0.11 R -0.01
2 Dose 200 g (P1) 0.23 SD 0.27 SD 0.04
3 Dose 400 g (P2) 0.26 SD 0.32 SD 0.06
4 Dose 600 g (P3) 0.35 SD 0.39 SD 0.04
5 Dose 800 g (P4) 0.45 SD 0.52 SD 0.07
Note : R= Low SD= Middle
0.6
0.5
— 0.4
g 0.3 M Before Planti
R . ' o
0.1 —
0.00 200.00 400.00 600.00 S800.00
Doses of Sludge per polybag (gram)

Figure 3: The Relationship Between Increase in Sludge POME Dose and Changes in Total Soil CN Before

Planting and After Harvest.

From Table 6, it can be seen that the smallest value of N total soil before planting was in the PO treatment (dose
0 g) with a value of 0.12% (Low). This also happened after harvesting, the lowest total N value was found in
treatment PO (dose 0 g) with a value of 0.11% (Low). The highest total N value before planting was found in
treatment P4 (Dose 800 g) with a value of 0.45% (Medium). Likewise, after harvesting, the highest total N value
was found in treatment P4 (Dose 800 g) with a value of 0.52% (Medium). Based on Figure 3 shows that the
pattern of increasing the total N content in the soil before and after planting is closely related to the dose of
adding sludge to the soil. However, qualitatively, increasing the dose of sludge from 200 g to 800 g did not
change the status of the presence of Total N in the soil. All are in Medium status. The same thing was also stated
by [14] which states that the use of oil palm sludge does not increase the total N of soil ultisols. From Table 6
above, it can be seen that in general there was an increase in the total N content in the soil after harvesting

mustard greens (in treatments P1, P2, P3 and P4). This is presumably because the sludge fertilizer undergoes a
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decomposition process from application before planting to harvesting. This decomposition process produces
element N which then becomes a form that can be absorbed by plants. Reported by I.G. P. A. Suryawan and his
colleagues 2016 that in the composting process (decomposers of organic matter) nitrogen (N) levels can

increase up to 2.71%.
P-Available

The results of the analysis of the effect of the Sludge POME dose on the available P content in the soil are visually

shown in the following table and graph:

Table 7: The Effect of Different Doses of Sludge POME on the Available P Content (ppm) of Soil Before
Planting and After Harvest.

Before Plantin After Plantin .
No. Treatment Value Stagtgus Value Stgatus Different Value
1 Dose 0 g (P0O) 12.21 R 10.24 R -1.97
2 Dose 200 g (P1) 14.35 R 19.23 R 4.88
3 Dose 400 g (P2) 12.37 R 16.32 R 3.95
4 Dose 600 g (P3) 14.34 R 21.22 SD 6.88
5 Dose 800 g (P4) 19.21 SD 26.21 T 6.00

Note : R= Low SD= Middle T = High

B Before Plarting
E. m After Harvest
o |

200.00 400.00 600.00 800.00
Doses of Sludge per polybag (gram)
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Figure 4: The Relationship Between Increase in Sludge POME Dose and Changes in Available P (ppm) of Soil
Before Planting and After Harvest.

Based on Table 7 above, it can be seen that the effect of sludge treatment on the P value of available soil (before
planting mustard greens) showed the highest concentration was found in P4 treatment (dose of 800 g) with a
value of 19.21 ppm (Medium). While the lowest value was found in the PO treatment (dose of 0 g) with a value
of 12.21 ppm (Low). The same pattern also occurs after harvesting mustard greens. The available P content in
the soil showed the lowest number was found in the PO treatment (dose of 0 g) with a value of 10.24 ppm
(Low). On the other hand, the highest number was found in treatment P4 (dose of 800 g). with a value of 26.21
ppm (High). Quantitatively, the application of sludge to the soil can increase the available P content from the
smallest to the highest dose. On the other hand, qualitatively the provision of the sludge caused a change in the

available P status in the soil only in the P4 treatment, with a medium availability status. This condition is
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presumably because at the initial stage of giving the sludge (before planting), the total P content of the sludge
has not been decomposed into a form available to plants. In other words, the P content of the sludge is still in the
form of organic compounds. Based on Figure 4, it can be seen that after harvesting, it was shown that the P1,
P2, P3 and P4 treatments showed an effect that increased the available P content in the soil. For P4 treatment (a
dose of 800 g) caused a change in the availability of soil P status from Medium to High. This condition was
caused by the mineralization process of total P in the sludge and the presence of organic acids that helped
release P in soil colloids. This is in accordance with the opinion of [16], The addition of organic matter can
increase the availability of P in the soil. The effect of organic matter on the availability of P can be directly
through the mineralization process or indirectly by assisting the release of fixed P. The results of the
decomposition of organic matter in the form of organic acids can form bonds with Al and Fe ions so that it can

reduce the solubility of Al and Fe ions, thereby increasing the availability of P.

K-Available

The results of the analysis of the effect of the Sludge POME dose on the K content available in the soil before

planting mustard greens and after harvesting are shown in tables and graphs as follows:

Table 8: Effect of Different Doses of Sludge POME on Available K Content (mg/100 g) Soil Before Planting
and After Harvest.

Before Planting After Planting .
No. Treatment Value Status Value Status Different Value
1 Dose 0 g (PO) 11.22 R 10.63 R -0.59
2 Dose 200 g (P1) 12.02 R 12.92 R 0.90
3 Dose 400 g (P2) 13.21 R 16.52 R 3.31
4 Dose 600 g (P3) 14.22 R 20.42 SD 6.20
5 Dose 800 g (P4) 15.12 R 22.22 SD 7.10
Note : R= Low SD= middle T = High
25.00

— 20.00

g

;;—" 15.00

% 10.00 - ' B  Before Plarting

E ] = After Harvest

< s5.00 -

0.00 T T T T
0.00 200.00 400.00 600.00 800.00
Doses of Sludge per polybag (gram)

Figure 5: Relationship Between Increase in Sludge POME Dose and Change in Available K (mg/g) Soil Before
Planting and After Harvest.

From Table 8, it can be seen that the effect of sludge treatment on the value of available K in the soil before

planting, showed that the highest value was found in P4 treatment (with a dose of 800 g of sludge) with a value

166



International Journal of Sciences: Basic and Applied Research (1JSBAR) (2021) Volume 60, No 5, pp 158-172

of 15.21 mg/100 g (Low). While the lowest value was found in the PO treatment (without sludge) with an
available K value of 11.22mg/100 g (Low). While the K value of available soil after harvesting showed a similar
pattern, the highest was in treatment P4 with a value of 22.22 mg/100 g (Medium) and the lowest was in
treatment PO with a value of 10.63 mg/100 g (Low). Quantitatively, the application of sludge to the soil can
increase the available K content from treatments P1 to P4. On the other hand, qualitatively the provision of the
sludge caused a change in the available K status in the P3 and P4 treatments. The status changes from Low to
Medium. Based on Figure 5, it can be seen that quantitatively the effect of sludge application causes an increase
in the available K content in the soil after harvesting. This is because the supply of K is available from the
decomposition process of the organic matter content in the sludge. Different things were reported by [14] which
states that the use of palm oil sludge does not increase the available K in ultisol soils. This difference is

presumably due to the use of different doses in the two studies. In this study, a higher dose of sludge was used.

Mustard Plant Parameters

White Mustard Plant Height (Brassica rapa)

The results of measurements of the height of the mustard plant after being given the addition of sludge on the

soil for the growth media are shown in the following table and graph:

Table 9: The Effect of Different Doses of Sludge on Planting Media Soil on Height (cm) of White Mustard
(Brassica rapa) at Harvest.

No. Treatment Eipetltlon (Cénz) R3 Total Average
1. Dose 0 g (PO) 17.21 20.19 19.16 56.56 18.85°
2. Dose 200 g (P1) 22.43 22.25 22.14 66.82 22.27°
3. Dose 400 g (P2) 18.24 23.42 25.21 66.87 22.29°
4, Dose 600 g (P3) 27.67 25.21 26.21 79.09 26.36°
5. Dose 800 g (P4) 29.32 28.18 27.21 84.71 28.24°

Note: Numbers followed by the same letter in the same column are not significantly different in the BNT5%

test
y = 2E-06x?+ 0.0101x+ 19.17
R?=0.9486 r = 0.96
- 10.000
o
= 9.000
g 8.000 P e
S 7.000
2 /
s = 6.000
= ‘u""__: 5.000
H e 4.000
=
% B 3.000
o 2.000
1]
= 1.000
="}
'g 0.000 T T T T 1
0.00 200.00 400.00 600.00 800.00 1000.00
Doses of Sludge (gr/ 5 kg )

Figure 6: The Relationship Between Increase in Sludge Dose and Height of Cauliflower (Brassica rapa) at

Harvest.
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From Table 9 above, it can be seen that the lowest value of mustard plant height after harvest was found in the
PO treatment (0.00 g/5 kg Sludge dose) with a value of 18.85 cm. This treatment was significantly different from
all other treatments. While the highest mustard height was found in treatment P4 (Sludge dose 800 g/5 kg) with
a height of 28.24 cm, the treatment was not significantly different from treatment P3 (Sludge dose 800 g/5 kg).
This indicates that the effective dose of Sludge on the growth of mustard plant height is at P3 (Sludge dose 600
0/5 kg). Although this treatment did not show the highest value for mustard height, it was not significantly
different from the P4 treatment. Based on Figure 6, it can be seen that the effect of increasing the dose of sludge
is positively correlated with the increase in the height of the mustard plant after harvest. This is illustrated by the
results of a very strong correlation test with a value of r = 0.96. Different things were stated by [11] which states
that the provision of solid waste from palm oil mills does not have a significant effect on the increase in plant
height of soybeans (Glecine Max L.). The difference in the results of these two studies should be suspected
because the dose used in the soybean plant study was too low. This causes the availability of nutrients in the

sludge is also low, so it does not have a significant effect on the growth of soybean plants (Glecine Max L.)

The Number of Leaves White Mustard Plant (Brassica rapa)

The results of measurements of the number of mustard leaves after being given sludge treatment with different

doses on the soil are shown in the following table and graph:

Table 10: The Effect of Giving Different Doses of Sludge on Soil Planting Media on the Number of

Leaves (fruit) of Cauliflower (Brassica rapa) at Harvest.

Repetition (cm)

No. Treatment Total Average
R1 R2 R3

1. Dose 0 g (PO) 5 5 5 15.00 5.00%

2. Dose 200 g (P1) 6 5 6 17.00 5.67°

3. Dose 400 g (P2) 6 5 5 16.00 5.33°

4. Dose 600 g (P3) 8 8 9 25.00 8.33°

5. Dose 800 g (P4) 9 9 8 26.00 8.67°

Note: Numbers followed by the same letter in the same column are not significantly different in the
BNT5% test
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Figure 7: Relationship Between Increase in Sludge Dose and Number of Leaves of White Mustard (Brassica

rapa) at Harvest.

From Table 10 above, it can be seen that the lowest value of the number of green mustard leaves after harvest
was found in the PO treatment (0.00 g/5 kg Sludge dose) with a value of 5 pieces. The treatment was not
significantly different from the P1 and P2 treatments. On the other hand, the highest number of leaves was
found in treatment P4 (Sludge dose 800 g/5 kg) with 8.67 leaves. The P4 treatment was not significantly
different from the P3 treatment (600 g/5 kg Sludge dose). Thus, it can be said that the effective dose to increase
the number of leaves in the utilization of sludge was in the P3 treatment (Sludge dose 600 g/5 kg). Based on the
results of the correlation test, the increase in sludge dose on the increase in mustard leaves after harvest showed
a very strong relationship. This can be seen from the value of r = 0.92. This condition was presumably because
the sludge contained sufficient N to support the growth of mustard leaves. This accelerated growth in the
vegetative phase, especially in stems and leaves, is due to the fulfillment of N elements in plants. N plays an
important role in the formation of leaves in the photosynthesis process. In addition, the nutrient N plays an
important role in the preparation of chlorophyll [1]. Based on Figure 7 above, it can be seen that the pattern of
increasing the number of mustard leaves in relation to the increase in sludge dose increased from treatment PO to
P1, then decreased in treatment P2, then increased in treatment P3 and P4. [10] stated that the use of paper waste
sludge had no effect on the increase in the number of mustard leaves after harvesting. This difference is thought

to be due to different sludge sources. This also causes the nutrient content in the sludge to be different.

Wet Weigth of White Mustard Plant (Brassica rapa)

The results of measurements of the wet weight of mustard plants after harvesting at different doses of sludge on the

soil are shown in the following table and graph:
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Table 11: The Effect of Different Doses of Sludge on Soil Growing Media on Wet Weight (g) White Mustard

(Brassica rapa) at Harvest.

Repetition (cm)
No. Treatment Total Average
R1 R2 R3
1. Dose 0 g (PO) 12.21 17.33 | 15.27 | 44381 14.94a
2. Dose 200 g (P1) 17.23 19.21 | 25.34 | 61.78 20.59b
3. Dose 400 g (P2) 22.23 21.23 | 2421 | 67.67 22.56b
4. Dose 600 g (P3) 37.76 38.66 | 36.28 | 112.70 37.57c
5. Dose 800 g (P4) 43.21 38.76 | 39.23 | 121.20 40.40c

Note: Numbers followed by the same letter in the same column are not significantly different in the BNT5%

test

y = 1E-05x% + 0.0234x + 14.688

R?=0.9349r=0.96
45.000

40.000 =
35.000 /

30.000 /

25.000 /

Wet Weight of Mustard Plants at
Harvest (g)

20.000 —
15.000
10.000
5.000
0.000 . . . . |
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Figure 8: Relationship Between Increase in Sludge Dose and Wet Weight of Mustard Plants (g) At Harvest

From Table 11 above, it can be seen that the lowest wet weight of mustard after harvest was found in the PO
treatment (0.00 g/5 kg Sludge dose) with a value of 14.94 g. The treatment was significantly different from all
existing treatments. Meanwhile, the highest wet weight was found in treatment P4 (Sludge dose 800 g/5 kg)
with a weight of 40.40 g. The treatment was not significantly different from the P3 treatment (sludge dose 600
g/5 kg). Thus, it can be said that the effective dose for increasing mustard weight in sludge utilization was in the
P3 treatment (Sludge dose 600 g/5 kg). This is because the treatment (only with 600 g sludge) did not show a
significant difference with the treatment and P4 (800 g sludge). The high wet weight of mustard greens in the P3
and P4 treatments was thought to be due to the relatively large number of leaves compared to other treatments.
Besides that, the sludge is also a source of N which supports leaf growth. This is in line with the opinion of [9],
the availability of N in plants will facilitate plant metabolism, so that it affects the growth of organs such as

stems, leaves and roots. Based on Figure 8 above, it shows a very strong relationship between the increase in
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wet weight of mustard leaves and the increase in sludge dose. The relationship tends to increase from treatment
PO to P4. Based on the results of the correlation test showed a very strong relationship with the value of r = 0.96.
This is in line with the opinion of [10] which stated that the combination of organic fertilizer and sludge had a

significant effect on the wet weight of mustard greens without roots.

4, Conclusion

The results of testing the soil pH before and after the white mustard (Brassica rapa) were given the Sludge
POME treatment showed that the soil pH after the treatment decreased compared to before the Sludge
POME treatment. The difference in the value of the decrease in pH ranged from - 0.13 to - 0.20. The
higher the dose of sladge POME, the higher the difference in the decrease in soil pH; Soil C-Organic
before and after the mustard plants were given Sludge POME treatment showed that soil C-Organic after
treatment decreased compared to before Sludge POME treatment. The difference in the decreasing value of
C-Organic ranged from - 0.10 to - 0.21. The higher the dose of POME sladge, the higher the difference in
C-Organic, but not in line with the P4 treatment with a dose of 800 g sludge/polybag; Soil nitrogen before
and after mustard plants were treated with Sludge POME showed that soil nitrogen after treatment had an
increase compared to before Sludge POME treatment. The difference in the increase in Nitrogen values

ranged from -0.01 to 0.07. The higher the dose of sladge POME, the higher the Nitrogen difference; P-
Available soil before and after the mustard plant was given Sludge POME treatment showed that P-
Available soil after treatment had an increase compared to before Sludge POME treatment. The difference
in the increase in the value of P-Available ranged from — 1.97 to 6.68. The higher the dose of sladge
POME, the higher the P-Available difference; K-Available soil before and after mustard plants after being
treated with Sludge POME shows that K-Availability of soil after treatment has increased compared to
before Sludge POME treatment. The difference in the increase in the value of K-Available ranges from —
0.59 to 7.10. The higher the dose of sladge POME, the higher the K-Available difference; the height of the
mustard plant after being given sludge treatment on the growing media soil showed that the height of the
mustard plant increased with the higher dose of Sludge POME, with an average height ranging from 18.85
cm - 28.24 cm; the number of leaves of the mustard plant after being given sludge treatment on the soil of
the growth media showed that the number of leaves increased with the higher Sludge POME treatment,
with the average number of leaves ranging from 5.00 to 8.67; The wet weight of the mustard plant after
being given sludge treatment on the soil of the growing media showed that the wet weight increased with

the higher Sludge POME treatment, with an average basic weight ranging from 14.94 to 40.40 g.
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