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Abstract 

Improving shallot cultivation techniques needs to be done by providing mycorrhiza and palm oil waste as a mixture of planting 

media for shallot growth and production. The aim of this experiment was to determine the effect of mycorrhiza, planting media, 

the interaction of providing mycorrhiza and shallot production in this research using a Randomized Block Design with a factorial 

pattern. The first factor is mycorrhizal inoculation consisting of three levels: no mycorrhizal inoculation, 50 and 100 grams of 

mycorrhizal inoculant/plant. The second factor is the planting media with four levels of planting media: Top soil, Top soil + EFB 

(1:1), top soil + fiber (1:1), and Top soil + mud (1:1). The research results showed that growing media had a significant effect on 

the number of shallot leaves. Top soil + mud planting media is the best treatment for growth and. Providing mycorrhiza, the 

interaction of providing mycorrhiza and planting media did not have a significant effect on plant height and number of shallot 

seedlings.  
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Abstrak 

Peningkatan teknik budidaya bawang merah perlu dilakukan dengan memberikan mikoriza dan limbah kelapa sawit sebagai 

campuran media tanam untuk pertumbuhan dan produksi bawang merah. Tujuan dari percobaan ini adalah untuk menentukan 

pengaruh mikoriza, media tanam, interaksi pemberian mikoriza dan produksi bawang merah dalam penelitian ini adalah 

Rancangan Acak Kelompok dengan pola faktorial. Faktor pertama adalah inokulasi mikoriza terdiri dari tiga taraf : tanpa 

inokulasi mikoriza, inokulan mikoriza 50 dan 100 gram/tanaman. Faktor kedua adalah media tanam dengan empat tingkatan 

media tanam: Top soil, Top tanah + TKKS (1:1), Tanah pucuk + serat (1:1), dan Tanah pucuk + lumpur (1:1). Hasil penelitian 

menunjukkan bahwa media berkembang berpengaruh nyata terhadap jumlah daun bawang merah. Media tanam Top soil + 

lumpur merupakan perlakuan terbaik untuk pertumbuhan dan. Pemberian mikoriza, interaksi pemberian mikoriza dan media 

tanam tidak berpengaruh nyata terhadap tinggi tanaman dan jumlah anakan bawang merah.  

Kata Kunci : Bawang Merah, Inokulasi Mikoriza, Media Tanam, Produksi, Limbah, Produksi 

 
PENDAHULUAN 

Palm Empty Bunches a by-product of 

palm oil production which can be used as 

compost in large quantities to improve the 

chemical, biological and physical properties of 

the ultisol soil layer. The nutritional composition 

of TKKS compost is as follows: N-Total: 6.79 

percent, P2O5: 3.13%, K2O: 8.33 percent, and 

pH 9.59. (Toiby et al., 2015).  

As an organic material that has potential 

as a planting medium, palm fruit fiber is still 

used as an energy source in the palm oil 

industry. The dry weight percentages of 

nitrogen, phosphorus, potassium, magnesium, 

and calcium in palm fruit fiber are low: 0.32%, 

0.12%, 0.7%, and 0.11%, respectively. 

Providing fertilizer to Brambang Lanang seeds 

encourages healthy seedling development 
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(Apriyanto et al, 2019). 

Sludge produced from anaerobic pond II 

in WWTP contains the following nutrients: C-

Organic 5.52%, C/N 30.81, N-total 0.18%, P-

total 0.07%, K 0.06%, COD 10082 mg/l, BOD 

7333 mg/l, TSS 7928 mg/l and pH value 6.1 

(Nursanti, 2013). 

Shallots (Allium ascalonicum L.) have 

various uses and are the main vegetable 

commodity in Indonesia. Shallots are known to 

contain carbohydrates, sugar, fatty acids, 

protein and other nutrients that the human 

body needs; Shallots also function as a food 

flavoring and traditional medicine ingredient. 

(Waluyo and Sinaga, 2015). 

The ecological and agronomic role of 

mycorrhiza, which is a symbiosis of roots with 

plants, is very important for plant growth. Some 

of these functions include increasing soil 

aggregates, encouraging the growth of soil 

microorganisms which are good for host plant 

growth, increasing the uptake of soil nutrients 

such as phosphorus (P) and others, and 

increasing adaptation to drought. while 

preventing diseases caused by root knot fungi 

(Indriani et al, 2011). 

 

MATERIALS AND METHODS 

Research Location 

This research was carried out on the 

Agricultural Practice Field of the Indonesian  

 

Community Development University, Medan, 

from June to September 2024 with a height of 

approximately 29 meters above sea level. 

Research Tools and Materials 

The tools used were 5 kg polybags, 

hoes, measuring tapes, scales, plastic ropes, 

sieves, boards, machetes, knives, gembors, 

plywood, scissors, paranets, bamboo, cameras 

and stationery. The materials used are red 

onion bulbs of the Maja Cipanas variety, topsoil, 

EFB, fiber, sludge and water. 

Research methods 

The research used a factorial 

randomized block design (RAK) with 2 

treatment factors, each treatment being 

repeated 3 times.  The first factor is that 

mycorrhiza treatment consists of 3 levels, 

namely; S0 = 0 grams/plant S1 = 50 

grams/plant S2 = 100 grams/plant, Second 

Factor Oil Palm Waste Mixed Media consists of 

4 levels, namely; T0 = Top Soil T1 = Top Soil + 

Tkks T2 = Top Soil + Fiber T3 = Top Soil + 

Sludge. 

 

RESULTS AND DISCUSSION 

Plant Height 

The results of the test for differences in 

average height of shallot plants at the age of 

12 WAP can be seen in Table 1 which includes 

mycorrhizal treatment and palm oil waste. 

  

Table 1. Test results for average shallot plant height due to mycorrhizal treatment and palm oil waste 

at 12 weeks after planting (WAP). 

Mycorrhiza  Palm Oil Waste  Average 

T0 (Control) T1(Empty 

Palm Oil 

Bunches) 

T2 (Fiber) T3(Sludge) 

S0(Kontrol) 34,43 32,80 33,23 37,70 34,54 

S1(50gr) 30,97 34,23 35,23 41,67 35,53 

S2(100gr) 33,90 36,17 37,40 38,33 36,45 

Average 33,1b 34,4 b 35,29 ab 39,23 a  

Note: Means followed by different letters indicate significant differences in the 5% DMRT test. Having 

no symbols = not being real.” 
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The results of Table 1 above show that 

the treatment of palm oil waste T3 is 

significantly different from T2 (Fiber) and T1 

(Tkks) but is not significantly different from T0 

(Control). The best treatment T3 (Sludge) is 

39.23 cm. 

Allegedly because Sawir Valley sludge 

has sufficient nutrient content and also has the 

ability to increase soil fertility. Apart from that, 

sludge is believed to help the growth of shallot 

plants because of the large number of 

beneficial macro nutrients. Nitrogen, 

phosphorus, potassium, magnesium, and 

calcium are all present in fairly high 

concentrations in mud, according to Assadiq 

(2015). 

Wet Weight of Tubers Per Plot 

The results of the average difference test of the 

effect of mycorrhizal treatment and palm waste 

planting material on the wet weight of tubers 

per shallot plant plot at 12 WAP, as well as 

their interactions are in Table 2.

 

Table 2. Test results of the average wet weight of tubers per shallot plot due to the treatment of oil 

palm waste planting media. 

Mycorrhiza 

 Palm Oil Waste  

Average 
T0 (Control) 

T1 (Empty 

Palm Oil 

Bunches) 

T2 (Fiber) T3 (Sludge) 

S0 (Control) 18.58 d 20.06 cd 18.11 de 30.02 b 21.69 b 

S1(50gr) 21.62 cd 29.63 b 24.96 bcd 37.50 a 28.43 a 

S2(100gr) 17.24 e 19.03 d 21.25 cd 25.53 bcd 20.76 b 

Average 19.15 c 22.91 b 21.44 bc 31.02 a  

Note: Means followed by different letters indicate significant differences in the 5% DMRT test. Having 

no symbols = not being real.” 

 

The results of Table 2. above show that 

the S1 mycorrhizal treatment was significantly 

different from all treatments and the S1 

treatment (50 gr) showed the highest wet 

weight of tubers per plot, namely 28.43 gr. The 

T3 palm waste treatment was significantly 

different from all T1 (Tkks), T2 (Fiber) and T0 

(Control) treatments. The best treatment T3 

(Sludge) is 31.02 gr. 

This is believed to be caused by the 

presence of mycorrhizal fungi which help 

absorb nutrients and may play a role in the 

growth and production of shallot plants—

especially in the wet weight of bulbs per plot by 

absorbing macro nutrients such as N, P, and K. 

Nitrogen fertilizer helps plants make protein , 

which is important for cell division, growth and 

development of vegetative tissue as well as 

larger cells and cell enlargement are also 

supporting factors in increasing the production 

of bulb weight per plot from the results of 

photosynthesis (Fitriana, et al 2012).  Anisyah, 

et al (2014) said that K nutrient influences 

production, where K nutrient is also a factor 

that really supports plants in the process of 

photosynthesis for plant production, especially 

the wet weight of tubers. In palm oil waste, 

sludge contains macro nutrients which 

influence the increase in shallot plant 

production, apart from that, sludge also 

influences the texture, structure, porosity, 

stability, color consistency and temperature of 

the soil which plays a role in plant root activity 

based on the role of each available nutrient. 

can be absorbed by plant roots to absorb 

nutrients (Hakim et al., 1986). Apart from that, 

Br Manik (2018), the use of mud as an organic 

fertilizer helps unite soil particles, prevents 

compaction, and increases water binding, all of 

which are beneficial for the development and 

formation of shallot bulbs. 

Root Volume 

The results of the average difference 

test of mycorrhizal treatment and tankos 
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planting media on the root volume of shallot plants at the age of 12 WAP (Table 3) 

 

Table 3. Average test results for shallot root volume due to treatment with palm waste planting media 

at 12 weeks after planting (WAP) 

Mycorrhiza 

 Palm Oil Waste  

Average 
T0 (Control) 

T1 (Empty 

Palm Oil 

Bunches) 

T2 (Fiber) T3 (Sludge) 

S0 (Control) 1,3 1,73 1,42 2,57 1,76 

S1(50gr) 1,33 1,45 1,2 2 1,50 

S2(100gr) 1,12 1,18 1,67 2,17 1,54 

Average 1,25 c 1,45 b 1,43 b 2,24 a  

Note: Means followed by different letters indicate significant differences in the 5% DMRT test. Having 

no symbols = not being real.” 

 

The results of Table 3. above show 

that the T3 (sludge) palm waste treatment is 

significantly different from the T1 (tkks) and T0 

(Control) treatments but is not significantly 

different from the T2 (fiber) treatment. The best 

treatment for T3 (Sludge) is 2.25 cm3.This is 

thought to be due to the fact that plants are 

able to absorb macronutrients efficiently, and 

nitrogen plays an important role in 

photosynthesis. These cells continually 

produce new cells and expand existing cells, 

ensuring that the plant's vegetative organs 

develop to their full potential. Apart from that, 

as stated by Lingga and Marsono (2013), 

nitrogen primarily helps plant growth by 

encouraging the expansion of various parts, 

such as stems, branches and leaves. The 

nutrients phosphorus and potassium which are 

also found in mud are believed to have a 

significant influence on the growth of shallot 

plants, where the element phosphorus (P) 

functions in root formation, strengthening plant 

stems, and increasing yields thereby 

influencing root volume parameters and this is 

the basis for how The growth and production of 

onion plants has a significant effect because 

the nutrient absorption process goes well 

(Zaimah and Erma, 2012). 

Degree of Root Infection 

Laboratory data on the degree of root 

infection of shallot plants is presented in 

appendix 9. Data on the degree of root 

infection of shallot plants can be seen in table 

7.

 

Table 4. Average percentage degree of root infection of shallot plants (%) 

Mycorrhiza 

   Palm Oil Waste   

Average 
T0 (Control) 

T1 (Empty 
Palm Oil 
Bunches) 

T2 (Fiber) T3 (Sludge) 

S0(Control) 10 10 20 20 15 

S1(50gr) 50 40 40 60 48 

S2(100gr) 70 50 40 40 50 

Average 43 33 33 40  

 

Table 4 above shows that the highest 

mycorrhizal treatment was S2 (100 gr), namely 

50%. The highest T0 treatment for palm oil 

waste is 43%. The best interaction of S2T0 
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treatment (Mycorrhiza 100 gr + No palm waste) 

was 70%. This is thought to be due to the lack 

of symbiosis between the mycorrhiza and the 

palm oil waste planting medium, so it is 

supported by Harahap et al., (2014) that the 

planted mycorrhiza does not form the best 

relationship with its host, resulting in 

insufficient nutrient absorption; As a result, 

plants that grow from this condition also tend to 

have a relatively uniform height, so it is 

important to pay attention to the planting 

medium for mycorrhizal hosts because the 

right planting medium will maximize the 

association of mycorrhizae with plant roots 

such as the Sateria splendida grass plant 

which has the highest root colonization 

percentage of (97 %). 

 

CONCLUSION 

1. The best treatment with mycorrhiza 

produced a wet weight of 28.43 grams 

per S1 plot of shallots. 

2. Palm oil waste affects shallot plant 

height and root volume, with T3 (Mud) 

as the optimum solution. This affects 

the production of shallot plants, fresh 

weight per plot, and T3 (Mud) 

treatment is the best treatment 

because the mycorrhiza inoculated 

with the host has a poor association, 

so that nutrient absorption is 

insufficient and plant height is similar. 

3. There is a significant interaction 

between mycorrhizal treatment and 

palm oil waste on fresh weight per 

S1T3 plot (50 grams + Sludge), the 

best treatment interaction. 

 

BIBLIOGRAPHY  

Anisyah, F., Sipayung, R., dan Hanum, C. 

2014. Pertumbuhan dan produksi 

bawang merah dengan pemberian 

berbagai pupuk organik. 

Agroekoteknologi, 2(2) 

Apriyanto. E, Vera. T., Sigit, S& Agus.S, 

2019b. The effect of oil palm mesocarp 

fruit fibers waste block as ameliorant on 

the growth of nyamplung (Calophyllum 

innophyllum) in the sandy soil. 

International Conference On Sustainable 

Agriculture And Biosystem 2019 Faculty 

of Agricultural Technology – Andalas 

University Campus Limau Manis 

Padang, West Sumatra, Indonesia 

Website: 

http://conference.fateta.unand.ac.id/ic 

sab2019. 

Assadiq, H. 2015. Pemberian Sludge 

Kelapa Sawit Dengan Dosis Yang 

Berbeda Terhadap Pertumbuhan 

Dua Varietas Kacang Tunggak 

(Vigna unguiculata) (Doctoral 

dissertation, Universitas Islam Negeri 

Sultan Syarif Kasim Riau). 

Br Manik, S. W. 2018. Respon 

Pertumbuhan dan Produksi Bawang 

Merah (Allium ascalonicum L.) pada 

Beberapa Media Tanam dengan 

Pemberian POC dari Sabut Kelapa 

(Doctoral dissertation). 

Fitrianah, L., Fatimah, S., dan Hidayati, Y. 

2012. Pengaruh komposisi media 

tanam terhad ap pertumbuhan dan 

kandungan saponin pada dua 

varietas tanaman Gendola (Basella 

sp). Agrovigor: Jurnal 

Agroekoteknologi, 5(1), 34-46. 

Hakim, D. R. 2017. Kajian morfologi dan 

biokimiawi bakteri di rizosfer bawang 

merah (Allium ascalonicum L.) pada 

cekaman pb di kecamatan wanasari 

kabupaten brebes. Bachelor thesis. 

Universitas Muhammadiyah Purwokerto 

Harahap, F. S., Kurniawan, D., & Susanti, 

R. (2021). Pemetaan status pH tanah 

dan c-organik tanah sawah tadah 

hujan di Kecamatan Panai Tengah 

Kabupaten Labuhanbatu. Agrosains: 

Jurnal Penelitian Agronomi, 23(1), 

37-42. 

Harahap, R. A., C. Suherman   dan   S.   

Rosniawaty.   2014.   Pemanfaatan 



271   BIOFARM, Vol. 20, No. 2, 2024 

 

fungi mikoriza arbuskular pada 

media campuran subsoil dan 

kompos kulit pisang terhadap 

pertumbuhan kelapa sawit (Elaeis 

gueneensis Jacq) varietas PPKS 540 

di pembibitan awal. Agric.sci. 1 (4): 

244 – 253 

Indriani, N.P., Mansyur, I. Susilawati, R.Z. 

Islami. 2011. Peningkatan produktivitas 

tanaman pakan melalui pemberian fungi 

mikoriza arbuskular (FMA). Pastura 

1(1):27- 30 

Lingga, P. dan Marsono. 2013. Petunjuk 

Penggunaan Pupuk. Penebar Swadaya 

Jakarta. 

Nursanti, I. 2013. Pengolahan Limbah Cair 

Pabrik Kelapa Sawit Kolam Anaerob 

I menjadi Pupuk Organik Melalui 

Pemberian Zeloit, Lampung; Seminar 

Nasional Sains dan Teknologi V 

Lembaga Penelitian Universitas 

Lampung. 616-628. 

Surya, E., Hanum, H., Hanum, C., Rauf, A., 

Hidayat, B., & Harahap, F. S. (2019). 

Effects of composting on growth and 

uptake of plant nutrients and soil 

chemical properties after composting 

with various comparison of 

POME. International Journal of 

Environment, Agriculture and 

Biotechnology, 5(6). 

Toiby, A.R., Rahmadani, E. dan Oksana. 

2015. Perubahan sifat kimia tandan 

kosong kelapa sawit yang 

difermentasi dengan EM4 pada dosis 

dan lama pemeraman yang berbeda. 

Jurnal Agroteknologi, 6(1), 1–8 

Walida, H., Harahap, F. S., Ritongah, Z., 

Yani, P., & Yana, R. F. (2020). 

Evaluasi status hara bahan organik 

terhadap sifat kimia tanah di lahan 

miring kelapa sawit. Ziraa'ah Majalah 

Ilmiah Pertanian, 45(3), 234-240 

Waluyo, N. dan Sinaga, R. 2015. Bawang 

merah yang dirilis oleh balai 

penelitian tanaman sayuran. IPTEK 

Tanaman Sayuran, 1(4), 1-5. 

Zaimah F, Erma P. 2012. Uji penggunaan 

kompos limbah sagu terhadap 

pertumbuhan tanaman Strawberry 

(Fragaria vesca L.) di Desa Plajan 

Kab. Jepara. Buletin anatomi dan 

fisiologi. 20 (1). 

 


