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Abstract: There is a huge amount of palm oil production waste in Indonesia that is usually not processed
properly. In fact, this organic waste has great potential if properly degraded to be converted into plant
nutrients. The addition of lignocellulolytic fungi as beneficial microbes that can improve the composting of
Palm Oil Mill Sludge is an interesting study to explore.The purpose of this study was to determine the effect of
Palm Oil Mill Sludge (POMS) sludge composting induced by Trichoderma sp. (lignocellulolytic isolate) on
peanut plant growth. This research used Completely Randomized Design (CRD) with 7 compost dosagesand
parameters observed were freshand dry weight, root : shoot ratio, and chlorophyll a, b, and total. Data were
analyzed statistically with the ANOVA method and continued with the Least Significant Difference (LSD) test at
the 5 % level The result demonstrate that compost induced by ligninolytic fungus (Trichoderma sp.) produced
the optimal effect on growth paramaters across of all treatments.. The compost application could increase
significantly fresh and dry weight, root : shoot ratio, and chlorophyll content of a, b, and total. The result of this
research indicate that a combination of 98,4 % soil and 1,6 % compost produces the highest value compared to
other treatmens.
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I. INTRODUCTION

Oil palm plantations in Indonesia are quite abundant and the distribution is mostly on the island of
Sumatra. Therefore, there are many industries engaged in palm oil processing. The palm oil industry will
process palm oil into Crude Palm Oil (CPO). As aresult of this processing, 75% of the waste from the disposal
of production activities will remain in the form of solid waste and liquid waste. Solid waste is in the form of
empty bunches, fibers and shells, while liquid waste is in the form of POME (Palm Oil Mill Effluent) and
sludge.

Production of Crude Palm Oil (CPO) increases every year. As a result of the CPO high production,
waste generated has increased. The amount of waste produced reached 700 — 800 L/tons Fresh Fruit Bunches
(FFB) (Winanti, 2019). POME sludge contains many organic compound such as 22,26 mg/L C-Organic, 457
mg/L Nitrogen, 12 mg/L Phoshorus, 56 mg/L Magnesium, and 375 mg/L Potassium (Sakiah and Wahyuni,
2018). In addition to organic compounds, the lignin content in POME sludge is also quite high, reaching 2900 -
7800 mg/L (Hii et al., 2011). As a complex phenolic polymer, lignin promotes minerals transport through the
vascular bundles in plant and enchances plant cell wall rigidity (Scheutz et. al, 2014). In addition, lignin is an
important barrier that protects against pathogens and pests (Ithal et al., 2007). For this reason, POM E sludge can
be used as compost (Ramliet al., 2016).

Lignin is a recalcitrant compound that is difficult to degrade biologically without the help of
microorganisms. In fact microorganisms that have lignolytic enzymes are needed in composting such as
Trichoderma sp. (Irawan et al., 2023). Trichoderma sp. has laccase enzyme able to degrade the complex bonds
of lignin (Sadhasivams et al., 2008). Trichoderma has the manganese peroxidase (MnP) enzyme and lignin
peroxidase (LiP) enzyme. LiP is able to oxidize aromatic nuclei (phenolic and nonphenolic) through the release
of one electron generating cation and phenoxy radicals. Meanwhile, Manganese peroxidase (MnP) is an external
peroxidase enzy me that is able to degrade lignin using H,O, (Hofrichter, 2002).

The presence of Trichoderma fungus inoculum in compost was able to increase soil fertility in terms of
Nitrogen, Phosphorus and potassium soil content and plant growth (Irawan et al.,, 2017). One research has
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shown that application of compost induced by ligninolytic inoculum of Trichoderma sp. can increase vegetative
growth plants (Haura et al., 2021). Besides, the use of POME compost mixed with manure can also increase the
growth of plant height and number of leaves (Adela et al., 2014).

Il. EXPERIMENTALPROCEDURE

2.1 Inoculum preparation.

The preparation of inoculum media was carried out based on the modified methods of Gaind et al.
(2009) and Irawan et al. (2023). The materials used in making this inoculum media are Trichoderma sp. isolate
(Bio GGP 5) aged 7 days, 60g sorghum, 7.5 mL of 4% CaSO4 solution, and 7.5 mL of 2% CaCO3 solution. For
the preparation of inoculum media, sorghum was put into a 250 mL sterile flat glass bottle, then sterilized in an
autoclave. After the media cooled, then added CaSO4 4% and CaCO3 2% solution and inoculated as much as 1
ose of Trichoderma sp. isolate (Bio GGP 5), then incubated for 14 days or until spores appear.

2.2 POMEs composting

The composting is based on a modified Ustuner et al., (2009) method namely 1: 1: 1 (POME sludge 4
kg, goat manure 4 kg and leaf litter 4 kg). Then, that mixure was added with Trichoderma sp. inoculum as much
as 1 % of the total compost weight. The compost incubated for 3 weeks.

2.3 Peanut planting

Peanut were planted as many as 3 seeds per polybag with a depth of depth of £ 2 cm from the soil
surface, after the plants were 1 week old, doing thinning. Thinning was done by uprooting 2 plants with poor
growth and leaving 1 good plant for observation (Ramadani et al., 2015).

2.4 Applying compost and plant maintenance
The mature compost was then applied to groundnut plants using the modified Syofia and Daulay (2015)
method with dose variations of 0%, 0.8%, 1.6%, 2.4%, 3.2%, 4.0%, and 4.8% in 5 kg of planting media
(Andriyani et al., 2022) with the following details:
A0:100% soil
A1:99,2% soil + 0.8% compost
A2:98,4% soil + 1,6 % compost
A3:97,6 % soil +2,4% compost
A4:96,8 % soil +3,2% compost
A5: 96 % soil + 4,0% compost
A6 95,2 % soil + 4,8 % compost
Plant maintenance is carried out by watering every day, weeding plants by pulling weeds that grow in polybags,
and fertilizing compost every week until the plants are 4 weeks old.

2.5 Observations andstatistical analysis

Observations on the growth of peanut plants included fresh and dry weight, shoot root ratio, fruit
weight and chlorophyll content. Observations the parameters of fresh and dry weight, fruit weight, shoot root
ratio, and chlorophyll content were observed after the plants were 4 weeks after planting. The data collected in
the experiment were statistically analyzed with Statistical Program for Social Science (SPSS) software program.
Analysis of variance (ANOVA) was done on every measured parameter to determine the significance of
differences between means of treatments. Means for each parameter were separated by the least significant
difference (LSD) test at P < 0.05.

I1l. RESULTS AND DISCUSSIONS

3.1 Freshanddry weight

Based on the results of the LSD test that has been carried out and presented in Table 1, it shows that the
application of POMEs compost induced by Trichoderma sp. (Bio GGP 5) has a significant effect on the fresh
weight and dry weight peanut plants.
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Table 1. Fresh weight and dry weight treated by induced POME compost of ligninolytic fungi inoculum

Treatments Fresh Weight Dry Weight
A0 27,83 +0,38" 8,60 +0,26°
Al 36,23 +0,60° 16,23 +0,58°
A2 38,83 +1,10' 19,83 +0,97"
A3 34,93 +0,25¢ 16,23 +0,25°
A4 28,17 +0,30" 9,03 0,35
A5 31,27 +0,40° 11,27 £0,45¢
A6 24,73 +0,85° 6,87 £0,30°

Description: Numbers followed by different letters within columns are signicantly different at P < 0,05

Figure 1 shows the effect of pome compost induced by Trichoderma sp. inoculum on peanut plants
fresh weight and dry weight. The A2 treatment has the highest average fresh weight and dry weight, which is
38.83 g fresh weight and 19.83 g dry weight. Meanwhile the average fresh weight and the lowest dry weight
were shown in the A6 treatment, which was 24.73 g fresh weight and 6.87 g dry weight.

Based on the LSD test results on fresh weight and dry weight parameters, it shows that the application
of compost carried out in this research has a significant effect on the fresh weight and dry weight of peanut
plants. This is in line with research conducted by Kartana et al. (2022) that palm oil solid waste can increase the
growth and production of peanut plants, because it is rich in nutrients. The availability of nutrients plays an
important role in the availability of nutrients plays an important role in affecting the biomass of a plant (Harjadi,
2007). Khasanah et al. (2020) also said that fertilizing POMEs compost on plants can provide additional organ
volume in plants.

The average value of fresh weight and dry weight of peanut plants was highest in the A2 treatment
(98.4% soil + 1.6% compost). The high fresh weight is related to the ability of plants to absorb water from the
planting media, if the plants are more fertile and the number of leaves produced is increasing, then automatically
the fresh weight of the plants will also increase (Wijayanti et al., 2019). The average value of fresh weight and
dry weight of peanut plants was lowest in treatment A6 (95.2% soil + 4.8% compost). The low value of fresh
weight and dry weight is thought to be due to excessive nutrient uptake that adversely affects the growth of
peanut plants. This is in line with Morgan and Connolly (2013) that excess nutrients can be toxic to plants.
When some nutrients accumulate very high in plants, the nutrients will form Reactive Oxygen Species (ROS)
which can cause damage to plant cells. Some highly toxic elements such as lead cannot be distinguished from
essential nutrients by the nutrient uptake system in plant roots, so toxic elements can enter plant tissues through
the nutrient uptake system and result in reduced uptake of essential nutrients which can significantly inhibit
growth and reduce plant quality.

Figure 1. Fresh and dry weight treated by induced POMEs compost of ligninolytic fungi inoculum
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3.2 Root : Shoot Ratio

Based on the results of the LSD test that has been carried out and presented in Table 2, it shows that the
application of POMEs compost induced by Trichoderma sp. (Bio GGP 5) has a significant effect on the fresh
root shoot ratio and dry root shoot ratio of peanut plants.

Table 2. Fresh root shoot ratio and dry root shoot ratio treated by induced POME compost of
ligninolytic fungi inoculum

Root : Shoot Ratio

Treatments Fresh Weight Dry Weight
Root Shoot Root Shoot

Root Shoot Ratio Root Shoot Ratio
A0 097° 3,63 0,26 0,33® 180 0,18®
Al 1,60° 437¢ 0,37¢ 0,53 237% 022°
A2 1,80 463" 0,39¢ 0,63¢ 2570 0,25°
A3 153° 427% 0,36 047 227° 0,20°
A4 123 387 032° 0,40°¢ 1,772 0.23°
A5 140 403" 0,35°° 047°° 2,00° 023
A6 0,90 357° 0,25 0,23 1,732 0,13%

Description: Numbers followed by different letters within columns are signicantly different at P < 0,05

Based on Figure 2, The A2 treatment has the highest average root fresh weight and shoot fresh weight
of peanut plant respectively 1,80 and 4.63 . Meanwhile, the highest average roots fresh weight and lowest shoot
fresh weight were shown in A6 treatment which is 0,90 and 3,57 resepectively. In the calculation of dry
weight of roots and shoots, treatment A2 produces the highest average value of root dry weight of 0,63 and
shoot dry weight of 2,57 . The lowest average value is shown in treatment A6, which is 0,90 and 2,57
respectively. Meanwhile, the lowest average value was shown in treatment A6 with an average root dry weight
of 0,23 and shoot dry weight of 1,73. Therefore, from these results, the highest fresh and dry root shoot ratio
values were shown in the A2 treatment are 0,39 and 0,25.

Shoot-root ratio is a character that can be used as a marker of excess or deficiency of water and
nutrients in plants. If the plant lacks the availability of nutrients and water, then root development becomes more
dominant. Meanwhile, if the availability of nutrients and water for plants is optimal, then shoot growth will be
more dominant (W ijayanto and Kardiyono, 2020). This is also in line with the opinion of Sulistyaningsih (200 5)
which states that excess water in plants will inhibit root growth compared to shoots.

Based on the LSD test results on the shoot root ratio parameter, treatment A2 (98.4% soil + 1.6%
compost) showed the highest value of fresh shoot root ratio and dry shoot root ratio, but the root weight was
smaller than the shoot weight. Meanwhile, the lowest average value of fresh and dry shoot root ratio was found
in treatment A6 (95.2% soil + 4.8% compost). The shoot-root ratio value is influenced by shoot weight and root
weight. The higher the value of plant weight and number of leaves will be accompanied by a higher value of
shoot root ratio. This is in line with what Rusmana (2017) exp lained that the condition of the root crown ratio
can show the effect of compost on plant growth. If the value of the shoot-root ratio is low, it can be concluded
that the distribution of photosynthetic products towards the shoots is more than towards the roots, so that the
proportion of root weight will be lower than the weight of the shoots.
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Figure 2. Fresh root shoot ratio and dry root shoot ratio treated by induced POMEs compost of
ligninolytic fungi inoculum
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3.3 Chlorophyll Content

The results of research on the calculation of chlorophyll content in plants peanut plants that have been
applied with POM Es compost induced by the inoculumof Trichoderma sp. is presented in Table 3.
Conflict of interest

Table 3. Chlorophyll content treated by induced POME compost of ligninolytic fungi inoculum.

Chlorophyll Content

Treatments
Chlorophylla Chlorophyllb Chlorophyll Total
A0 1,12 +0,14° 0,71+0,08° 183£0,227
Al 1,29 +0,08% 0,82+0,05° 211+0,13®
A2 142 +0,25% 0,58 +0,42° 232 +0,42°
A3 1,1940,30% 0,74 +0,21° 194 +0,52%
A4 1,09+0,26™ 0,67 +0,16° 176 £0,42*
A5 0,94+0,17%* 056 +0,09° 15140,26™
A6 1,17 +0,10° 0,72 +0,06° 1,89+0,17*

Description: Numbers followed by different letters within columns are signicantly different at P < 0,05

Based on the results of the LSD test that has been conducted and presented in Table 3, it shows that the
application of POMEs compost induced by Trichoderma sp. (Bio GGP 5) gives a significant effect on the levels
of chlorophyll a, chlorophyll b and total chlorophyll of peanut plants but not significantly different between each
treatment. The A2 treatment had the highest average value in each observation, namely the average value
obtained was chlorophyll a of 1.42 mg/L, chlorophyll b of 0.58 mg/L, and total chlorophyll of 2.32 mg/L.
Meanwhile, the lowest value was shown in A5 treatment with an average chlorophyll a of 0.94 mg/L,
chlorophyll b of 0.56 mg/L, and total chlorophyll of 1.51 mg/L.

Based on the calculation of chlorophyll a, chlorophyll b and total chlorophyll levels of peanut plants, it
shows that the A2 treatment (98.4% soil + 1.6% compost) is the best compost dose that gives a real influence on
the chlorophyll levels of peanut plants. Chlorophyll content is closely related to the number of plant leaves. This
is related to the ability of the leaves to capture sunlight that occurs in the green leaves. Wider leaf morphology
allows more optimal light capture and leaf thickness can also affect the value of chlorophyll formed (Manggas et
al., 2021).

In the results of this research, the content of chlorophyll a has a higher average value compared to
chlorophyll b. This shows that peanut plant leaves have the ability to capture light. This shows that the leaves of
peanut plants have the ability to capture sunlight well, because chlorophyll a is a constituent of the reaction
center in converting light energy into chemical energy which is later used in the photosynthesis process. The
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high level of chlorophyll in the leaves can be used as an indicator that a plant can carry out photosynthesis well.
The rate of photosynthesis in plants is influenced by sunlight and leaf color. The greener the leaf color, the
higher the chlorophyll content (Dharmadewi, 2020).

The low chlorophyll content in A5 treatment (96% soil + 4.0% compost) was probably influenced by
the color of the leaves. The leaves produced from Treatment A5 had a light green color. Differences in the co lor
of plant leaves can be influenced by the availability of nitrogen in the nutrients needed by plants. in the nutrients
needed by plants. This i in accordance with what is stated by Tahoni et al., (2019) which states that the
availability of nitrogen plays an important role in the formation of green plant leaves. Nitrogen is important in
the formation of plant leaf green substances that are useful during the photosynthesis process. It can be
concluded that the greener the leaf color, the higher the chlorophyll content. The main function of element N is
chlorophyll synthesis. Chlorophyll functions to capture sunlight which will be used in the formation of In the
process of photosynthesis, the chlorophyll content will help and spur plant growth, especially stimulating plant
vegetative organs.

Figure 3. Fresh rootshoot ratio and dry root shoot ratio treated by induced POMEs compost of
ligninolytic fungi inoculum
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3.4 Fruit Weight

Based on the results of the LSD test that has been carried out and presented in Table 6, it shows that the
application of POMEs compost induced by Trichoderma sp. (Bio GGP 5) has a significant effect on the fruit
weight of peanut plants.

Table 4. Fruit weight treated by induced POMEs compost of ligninolytic fungi inoculum.

Treatments Fruit Weight
A0 13,47 +0,76™
Al 15,47 +0,55"°
A2 16,20 +0,98°
A3 15,17 +0,38“
Ad 14,63 +0,30*°
A5 13,63 0,75
A6 13,10 £0,56°
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Description: Numbers followed by different letters within columns are signicantly different at P < 0,05

Based on Figure 4, The highest average fruit weight on the A2 treatment which is 16.2 g. Meanwhile
the lowest value was shown in the A6 treatment with an average of 13,10 g. This shows that the application of
POME compost at a dose of 1.6 % compost + 98,6 % soil has a significant effect on the fruit weight of peanut
plants.

The high average weight of peanut fruit in the A2 treatment is thought to be due to the dose of POME
compost induced by Trichoderma sp. fungus which is able to increase nutrients that are beneficial for plant
fertility. This is in line with what Adi et al. (2020) stated that the availability of nutrients in the planting media
has a significant influence on vegetative growth and generative growth of plants. Not only that, Sakiah and
Wahyuni (2018) said that POMEs also contains many organic compounds including Nitrogen, Phosphorus, and
potassium. Nitrogen is useful in accelerating vegetative growth, Phosphorus is useful in increasing the quality of
fruit weight and Potassium accelerates the reaction of photosynthesis rate and translocation in increasing fruit
weight (Nursayuti, 2019).

The low average weight of peanut fruit in treatment A6 (95.2% soil + 4.8% compost) is thought to be
due to the absorption of excess nutrients from the compost given, so that the development of peanut fruit weight
does not take place optimally. This is in accordance with what is stated by Nurhayati (2021) that excess
nutrients will have a negative impact on generative growthmof plants. Too much nitrogen, phosphorus and
potassium can make the plants too fertile, so the plants do not have a sturdy structure, so they can easily
collapse. In addition, flower and fruit production may decrease and plants become susceptible to disease.

Figure 4. Fruit weight treated treated by induced POMEs compost of ligninolytic fungi inoculum

20
18
d
16 be cd be
14 ab ab a
il
b= 12
D
@ 10
==
-5 3
-
4
2
0

Treatments
HAD WAl WA2 WA3 EA4 EAS EAG

Conflict of interest
There is no conflict to disclose.

ACKNOWLEDGEMENT
The authors are grateful to the “Department of Biology, Faculty of Mathematics and Natural Sciences,
University of Lampung”

REFERENCES

[1].  Adela, B.N., Muzzamil, N., Loh, SK., Choo, Y.M., 2014. Characterigics of Palm Oil Mill Effluent (POME) in an Anaerobic
Biogas Digester.Asian Jounal of Microbiology, Biotechonology and Environmental Sciences 16, 225-231.

[2].  Adi, LPTM, Yuliartini, M.S.,, Udayana, I.G.B., 2020. Effect of Rabbit Compost and NPK on the Growth and Yield of Zucchini
(Cucurbita pepo L.). Sustainable Environtment Agricultural Sciences 4, 151-156.

[3]. Dharmadewi, .M., 2020. Analysis of Chlorophyll Content in Several Types of Green Vegetables as an Alternative Food
Supplement Base Material. JumalEmasains: JurnalEdukasiMatematika dan Sains 9, 171-176.

[4]. Harjadi, B., 2007. Analysis of Watershed Land Physical Condition Characteristics with PJ and GIS in Benain-Noemina Watershed,
NTT. Jumalllmu Tanah dan Lingkungan 7, 74-79.

100



Addition of Fungal Inoculum in Composting of Palm Qil Mill Effluent Sludge (PMOs)on ..

[5].

[6l.

[7].
(8l

9.

[10].
[11].
[12].
[13].
[14].
[15].
[16].
[17].

[18].

[19].
[20].
[21].
[22].
[23].
[24].
[25].
[26].
[27].

[28].

Haura, J, lIrawan, B, Farisi, S, Yulianti, 2021. Application Of Bromelain Litter Solid Compost Induced by
LigninolitikTrichoderma sp. Fungus Towards Number of Leaves and Chlorophyl Content Chili Plants (Capsicum annuum L.).
JurnalBiologiEksperimen dan Keanekaragaman Hayati (J-BEKH) 8, 54-60.

Hii, KW, Yeap, SP., Mashitah, M.D., 2012. Cellulase Production from Palm Oil Mill Effluent in Malaysia : Economical and
Technical Perspectives. Eng. Life Sci 12, 7-28.

Hofrichter, M., 2002. Review : Lignin Conversion by Manganese Peroxidase (MnP) Enzyme Microbiol. Technol 30, 454-466.
Irawan, B, Hadi, SA., 2017. Effects of Saprophytic Microfungi Application on Soil Fertility Based on Their Decomposition
Properties. J. Appl. Biol. Sci 11, 15-19.

Irawan, B., Jabbar, S.K., Farisi, S., Yulianty, 2023. Application of Trichodema sp. in Pineapple Biomass Compoging. Magna
Scientia Advanced Biology and Pharmacy 9, 48-53.

Ithal, N., Recknor, J., Nettleton, D., Maier, T., Baum, T.J., Mitchum, M.G., 2007. Developmental T ranscript Profiling of Cys
Nematode Feeding Cells in Soybean Roots. Mol. Plant Microbe Interact 20, 510-525.

Kartana, S.N., Febrianto, A., Wawan, 2022. The Role of Palm Oil Solid in Increasing the Yield of Groundnut (Arachis hypogaea
L.). Piper 18, 14-19.

Khasanah, A, Hajoeningtijas, O.D., Budi, G.P., Pamungkas, R.B., 2020. Test Composite Matrix Slow Release Urea Fertilizer on
the Growth and Yield of Caisin (Brassica chiensis L.). ProsidingSemnasPertanian 2020, 173-180.

Manggas, Y., Widowati, Soelistiari, H.T., 2021. Chlorophyll Levels and Yield Pakcoy (Brassica rapal.) After 2 Years of Biochar
and Organic Fertilizer Application in Entisol. Organic Fertilizer in Entisol. Jumalllmu-ilmuPertanian 23, 23-29.

Morgan, J.B., Connolly, E.L., 2013. Plant-Soil Interactions: Nutrient Uptake. Nature Education Knowledge 4, 2.

Nurhayati, D.R. 2021. Introduction to Plant Nutrition. Uinsri. Surakarta.

Nursayuti, 2019. Growth and Production Response of Melon Plants (Cucumismelo L.) Due to Application of Liquid Fertilizer and
Manure. JumalPenelitianAgrosamudra 6.

Ramadani, S, Linda, R., Setyawati, T.R, 2015. Peanut Plants (Arachis hypogaea L.) Growth on Peat Soil Aplied with Straw
Bokashi and Petrikaphos Fertilizer. JurnalProbotiont 4, 1-9.

Ramli, N.H., Hiham, N.E.B,, Said, F.M., Mariyappan, T., 2016. The Effect of Weight Ratio on The Physiochemical Properties of
Compost from Palm Oil Mill Effluent (POME) Sludge and Decanter Cake. Australian Joumal of Basic and Applied Sciences 10,
34-39.

Rusmana, 2017. Root-shoot Ratio of Melon (Cucumis melo L.) Plants on Planting Media and Different Water Availability.
JurnalAgroekoteknologi 9, 137-142.

Sadhasivams, S., Savitha, S., Swaminathan, K. Lin, F.H. 2008. ProductionPurification and Characterization of Mid-Redox
Potential Laccase from A Newly Isolated Trichoderma Harzanium WL1.Process Biochemistry 43, 736-742.

Sakiah, Wahyuni, M., 2018. Analysis of C-Organic, Nitrogen, Phosphorus and Potassium in Application Areas and Without
Application of Palm Oil Mill Effluent. Journal of Agriculture and Veterinary Science 11, 23-27.

Schuetz, M., Benske, R., Smith, A., Watanabe, Y., Tobimatsu, Y., Ralph, J., Demura, Ellis, B., Samuels, A.L., 2014. Laccases
direct lignification in the discrete secondary cell wall domains of protoxylem.Plant Physiol 166, 798-807.

Sulistyaningsih, E., Kumiasih, B., Kurniasih, E., 2005. Growth and Yield of Caisin in Different Colors of Plastic Cover. limu
Pertanian 12, 65-76.

Tahoni, D., Nahak, O.R,, Bani, P.W., 2019. Effectiveness of Different Based Compos Tea on Growth and Production of Bengal
Grass (Panicum maximum). Jourmnal of Animal Science 4, 30-32.

Ustwner, O., Wininger, S., Gadkar, V., Badani, H., Raviv, M., Dubai, N., Medina, Kapulnik, Y., 2009. Evaluation of Different
Compost Amendments with AM Fungal Inoculum for Optimal Growth of Chives. Compog Science & Utilization 17, 257-265.
Wijayanti, P., Hastuti, E.D., Haryanti, S., 2019. Effect of Incubation Period Fertilizer from Rice Washing Water on the Growth of
Green Mustard Plants (Brassica juncea L.). BuletinAnatomi dan Fisiologi 4, 21-28.

Wijayanto, N., Kardiyono, K.K., 2020. Effect of Dosage of Liquid Organic Fertilizer Green Mung Bean (Vigna radiata L.) and
Planting Media Composition onthe growth of Mindi Seedlings (Melia azedarach L.). JumalSilvikultuT ropika 11, 132-140.
Winanti, W.S., Prasetiyadi, P., Wiharja, W., 2019. Palm Oil Mill Effluent (POME) Treatment into Biogas with Anaerobic System
Type Fixed Bed without Neutalization Process. Jumal Teknologi Lingkungan 20, 143-150.

101



