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Abstract. One problem of peanut cultivation is the inability of peanut seeds to be stored long-term.
Prolonged storage of seed peanuts causes seed deterioration due to seeds losing reserves of food
and nutrient that cause the seeds difficult to germinate. As well as other problems, namely
Nitrogen, Phosphorus and Potassium fertilization which has not been based on plant needs,
fertilizer application tends to be excessive. The purpose of this study is to know the interaction and
the main effect of the concentration treatment of coconut water immersion and NPK fertilization
doses. This study used a factorial randomized block design with three replications. The first factor
was the immersion concentration of coconut water (A) which consisted of 3 levels, namely: 0%
coconut water (Al), 15% coconut water (A2), and 30% coconut water (A3) and the second factor
was the dose of NPK fertilization (B) consisting of 4 levels, namely: NPK 0 g/plot (B1), NPK 22.5
g/plot (150 kg/ha) (B2), 45 g/plot (300 kg/ha) (B3), and NPK 67.5 g/plot (450 kg/ha) (B4). The
results showed that (1) there was a significant interaction only on the number of primary branches
with the applied treatment, 15% coconut water immersion concentration and NPK fertilization
dose of 22.5 grams/plot (A2B2) (7.7 branches). (2) Concentration immersion in coconut water
significantly affected the percentage of pithy pods, the percentage of empty pods, and the weight
of 100 seeds, with the best treatment being the concentration of 15% coconut water immersion
(A2). (3) Dose of NPK fertilization factor had a significant effect on harvesting age, percentage of
empty pods, wet pod weight and productivity with the best treatment of 67.5 gram/plot NPK
fertilization (B4).
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1. Introduction

Peanut (Arachis hypogeae L.) is a legume or legume plant that has important role in
producing the second largest protein after soybeans. According to Trianto et al. (2019), the protein
in peanuts is 24.41%, and the fat contained is 31% -46% (Bonku & Yu, 2020). The need for peanuts
will always increase every year to meet the needs of the community. According to BPS in the
Ministry of Agriculture (2018), peanut production in East Java in 2018 reached 150,180 tons with
a growth percentage of -1.98% from 2017, while the productivity was still relatively low, namely
1.28 tons/ha with a growth percentage of - 3.36% from 2017. One of the causes of the low
productivity of peanuts is the minimal use of superior seeds used as planting material.

The main obstacle to the low productivity of peanuts is the use of seeds passed down from
generation to generation without going through certification procedures. According to Rato

(2019), farmers use more local seeds from previous harvests which are stored at a price range of
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10,000/kg compared to using superior seeds. The price offered by shops for superior seeds is still
too expensive and sometimes the available seeds are seed stocks that have been stored for a long
time, so the quality has decreased. According to Hermawan et al. (2021), storing seeds in an open
space tend to accelerate respiration and deterioration rates faster than in a controlled room, so the
decrease in seed viability is faster. Storage at high temperatures significantly affects nutrient loss
(Liu et al., 2021). Seeds lose food or nutrient reserves so that the seeds are difficult to germinate.
The increase respiration and deterioration in peanut seeds is caused by the high protein and fat
content in peanuts. These are internal factors of peanut seeds and is a differentiator from other
orthodox seeds, so their storage period is relatively short. The second obstacle to the low
productivity of peanuts is related to fertilization which needs to be in the appropriate dose.
Applying fertilizers that are not adjusted to the dosage can result in a deficiency or excess of
nutrients. The risk is that the nutrients will be converted or lost into a form that is not available
and there is the potential for soil contamination due to metal at fertilization process (Wang et al.,
2020). Excessive fertilizer application will cause a concentrated soil solution so that it cannot be
absorbed by plants (Nuryani et al., 2019).

Efforts were made to overcome the first problem by immersing the seeds using a natural
growth regulator, coconut water. The increase in germination percentage is affected by the nutrient
content and ZPT in coconut water which can stimulate seeds to germinate (Un et al., 2018). Seeds
that have begun to decline will generally have difficulty germinating, resulting in abnormal seed
germination and requiring a long time for seeds to germinate. Effort made to overcome the second
problem is to do the right dose of fertilization. Determination of the right dose of fertilization is
needed so that the purpose of fertilization in supporting plant growth and development can be
realized optimally. On the other hand, peanuts have rhizobium bacteria which can provide nitrogen
to increase crop yields (El-sherbeny et al., 2022). Nutritional balance is urgently needed to achieve
high crop yields and increase profits while maintaining environmental sustainability (Zhao et al.,
2021). The purpose of this study is to exmine the effect of immersing coconut water concentration
and NPK fertilization doses, because the nutritional content of coconut water is needed for plants
to improve the growth and yield of the peanut. Moreover, the price of coconut water is relatively
cheap and NPK fertilization doses on the growth and yield of peanuts can be used as an effort to

overcome problems that commonly occur in peanut commodities.

2. Methods
The research was conducted for three months from November 2022 — January 2023 at the
Agrotechno Park Experimental Field, Jember University, Jubung Lor, Jubung, Sukorambi District,

Jember Regency: This research used a factorial Randomized Block Design with two factors and
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three replications. The first factor was the immersion concentration of coconut water (A) which
consisted of 3 levels, namely: 0% coconut water (A1), 15% coconut water (A2), and 30% coconut
water (A3). Coconut water contains growth regulators auxin, gibberellins, cytokines, and absisic
acid which play an important role in the germination process (Trisnaningsih & Wahyuni,
2020) .econd factor was the dose of NPK fertilization (B ) consisting of 4 levels, namely: NPK 0
g/plot (B1), NPK 22.5 g/plot (150 kg/ha) (B2), 45 g/plot (300 kg/ha) (B3), and NPK 67.5 g/plot
(450 kg/ha) (B4), so there are 36 experimental units.

The implementation procedure consists of several activities: preliminary analysis, coconut
water immersion, cleaning and cultivating the soil, planting, fertilizing, maintaining, and
harvesting. In the preliminary examination, soil chemical analysis was carried out to determine the
available NPK content. Coconut water immersion was carried out according to the level of
treatment. The immersion concentration of coconut water was treated with concentrations of 0%,
15%, and 30%. The control treatment was carried out by immersion of the peanut seeds in 1000
ml of distilled water. The 15% coconut water immersion treatment combined 150 ml of coconut
water into water. The seed immersion at each treatment level was carried out for 24 hours. The
fertilizer used was NPK fertilizer (16-16-16) which was given twice, namely the first week after
planting and six weeks after planting, as much as half of the treatment dose each. Maintenance
activities include weeding, planting hoarding, watering, and pest control. Harvesting peanuts was
done by looking at the characteristics of 50% of the yellowed leaves. The observed variables
included plant height, flowering age, number of primary branches, harvesting age, wet pod weight,
dry pod weight, percentage of pithy pods, percentage of empty pods, productivity, and weight of
100 seeds. The observed data were analyzed using analysis of variance and if there were significant
differences between the treatments, a follow-up test was carried out using Duncan's Multiple

Range Test at the 5% level.

3. Results and Discussion
The soil contained in the field was analyzed with soil chemical which include N-Total,

K0, P20s, pH, and soil water content. Soil chemical analysis results presented in the Table 1.

Table 1. Results of soil chemical analysis

Parameter Content Unit Criteria
N-Total 0.11 % Low
P>0Os (Olsen Methods) 9.00 Ppm Very Low
K-0 0.15 me/100g Very Low
pH 6.40 - Slightly Acid

Based on the results of soil analysis in (Table 1), it showed that the availability of N-Total

was low, K>O and P.Os were very low, while the pH was classified as slightly acidic.
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Determination of these criteria is based on the criteria for assessing the chemical properties of the
Soil Research Institute (1983), that the criteria are low if the total N is 0.1% -0.2%, P.Os is very
low at <10 ppm, K-O is very low at <10 me /100g, and a slightly acidic pH of 5.5-6.5. The results
of the analysis of variance showed that the effect of the interaction between immersion
concentration of coconut water (A) and NPK fertilization dosage (B) showed significantly
different result to the variable number of main branches which is presented in Table 2.

Table 2. Effect of coconut water immersion concentration and NPK fertilization dose on the
number of main branches.

Coconut Water NPK
B1 (0 g/plot) B2 (22.5 g/plot) B3 (45 g/plot) B4 (67.5 g/plot)

Al (0%) 57b 6.0 ab 57b 6.8a

A B B AB
A2 (15%) 6.5b 7.7a 8.0a 7.2 ab

A A A A
A3 (30%) 6.3Db 75a 6.3b 6.2b

A A B B

Note: numbers followed by the same letters were not significantly different in the 5% Duncan’s multiple range test.
Capital letters (vertical) indicate the simple effect of the coconut water immersion concentration factor at the
same treatment level of NPK fertilization doses and lowercase letters (horizontal) indicate the simple effect of
the NPK fertilization dose factor at the same treatment level of coconut water immersion concentration.

The results of Duncan's 5% multiple range test in (Table 2) show the effect of the
concentration factor of coconut water immersion. The best number of main branches was shown
by the combination treatment of 15% coconut water immersion concentration with 45 gram/plot
NPK fertilization dose (A2B3) of 8.0 branches, which was significantly different from the
treatment (A1B3) and (A3B3). The same NPK fertilizer dose (B3) treatment should use a
combination of treatment 15% coconut water (A2B3).

The results were not significantly different for all observation variables except for the
number of main branches indicating that the simple effect on each factor was the same, but the
two factors did not support each other in all variables so that the interaction of the two factors was
not significantly different except for the variable number of main branches. The hormone content
found in coconut water plays a role in optimizing cell metabolism and increasing plant growth so
that it helps in increasing the number of branches (Ariyanti et al., 2020). NPK nutrients are
included in the macro nutrients that are absolutely needed by plants in large quantities. NPK has
an essential function in plant growth, as a component of enzyme molecules which play an
important role in the energy transfer process in cell (Sudding et al., 2021). The vegetative phase,
the role of the elements N is needed to stimulate branch growth (Juleo et al., 2022). Appropriate

NPK fertilizer dosage supports the growth and development of plants optimally. According to
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Waruwu et al. (2021), every increase in the dose of NPK fertilizer by 1 gram/plot can increase the
number of main peanut branches by 0.02 branches.

The results of the analysis of variance showed the main effect of immersion concentration
of coconut water had very significantly different results observation on variables which included

the percentage of pithy pods, the percentage of empty pods, and the weight of 100 seeds.
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Figure 1. Effect of immersion concentration of coconut water on the percentage of pithy pods

The results of Duncan's multiple range test of 5% (Figure 1) on the main effect of the coconut
water immersion concentration factor (A) showed that the treatment of 15% coconut water
immersion concentration (A2) produced the best percentage of pithy pods, namely 78.40%. This
is because the hormone gibberellin and cytokinins in coconut water can increase biomass due to
increased photosynthetic results. In line with the statement of Wisuda et al. (2022), gibberellin is
closely related to cell elongation and cell division so it can reduce empty pods and increase pithy
pods and cytokinins which regulate a wide range of growth and development processes (Deshi et
al., 2021)
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Figure 2. Effect of immersion concentration of coconut water on the percentage of empty pods

The results of Duncan's multiple range test of 5%, Figure 2, on the main effect of the coconut
water immersion concentration factor (A) showed that the treatment of 15% coconut water
immersion concentration (A2) produced the lowest percentage of empty pods which was 21.60%.
It was significantly different from treatment (A1) but not significantly different to treatment (A3).
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So, to get the lowest percentage of empty pods, treatment (A2) can be applied. This is because the
hormone gibberellin in coconut water can increase biomass due to increased photosynthetic
results. In line with the statement of Wisuda et al. (2022), gibberellin is closely related to cell

elongation and cell division so that it can reduce empty pods and increase pithy pods.
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Figure 3. The effect of the coconut water immersion concentration on the weight of 100 seeds

The results of Duncan's multiple range test 5%, Figure 3, on the main effect of the coconut
water immersion (factor A) showed that the 30% coconut water immersion treatment (A3)
produced the highest 100 seed weights of 47.07 grams. Treatment with 15% coconut water
immersion concentration (A2) was not significant to 30% coconut water immersion (A3)
concentration. The most efficient 100 seed weights can apply treatment (A2). Good seed weights
are affected by the hormones and nutrients contained in coconut water, which optimize the ongoing
metabolic processes so that more photosynthate can be stored and it can increase the weight of 100
seeds (Wijaya et al., 2019). The amount of K elemen from coconut water can increase cell size
and plays an important role in cell physolohy (Rosniawaty et al., 2020). From all observation, it
was achieved that treatment with 15% coconut water immersion concentration (A2) was the best
treatment compared to the treatment with higher concentration. Higher concentration inhibit the
growth because concentration auxins, cytokinin, and gibberellins contained in it will be in

suboptimal (Setiawati et al., 2018).
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Figure 4. Effect of NPK fertilization dose on harvest age
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The results of the analysis of variance showed that the main effect of fertilization dosage
NPK had significantly different results observation on variables which included harvest age,
percentage of empty pods, wet pod weight, and productivity.

The results of Duncan's multiple range test of 5%, Figure 4, on the main effect of the NPK
fertilization dose factor (B) showed that the 45 gram/plot NPK fertilization treatment (B3)
produced the best harvesting age of 84.56 days. It was significantly different from treatment (B1),
(B2), and (B4). So, to get the best harvest age, treatment (B3) can be applied. The availability of
NPK nutrients is sufficiently optimal so that it can affect the age of harvest. According to Juleo et
al. (2022), sufficient NPK nutrients, especially element N, can affect the harvesting age of peanuts.
The availability of nitrogen in small quantities will be a factor inhibiting plant growth (Khalofah
etal., 2022).
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Figure 5. Effect of NPK fertilizer dose on the percentage of empty pods

The results of the 5% Duncan multiple range test, Figure 5, for the main effect of the NPK
fertilization dose factor (B) showed that the 22.5 gram/plot NPK fertilization treatment (B2)
resulted in the lowest percentage of empty pods 22.42%. It was significantly different from
treatment (B1), but not significantly different from treatment (B3) and (B4). So, to get the lowest
percentage of empty pods, treatment (B2) can be applied. Doses of 22.5 grams/plot have a good
effect so that it can reduce the percentage of empty pods even though it is given at low doses.
Appropriate NPK fertilization can multiply results such as increasing the percentage of pithy pods
and decreasing the percentage of empty pods (Juleo et al., 2022). An increase of 1 gram/plot can
increase the filled pods by 0.05 pods, decrease the empty pods by 0.01 pods (Gulo et al., 2020)
and if the dose is increased again, the increase in growth is not significant (Hariyadi et al., 2020).

The results of the 5% duncan multiple range test, Figure 6, for the main effect of the NPK
fertilization dose factor (B) showed that the 67.5 gram/plot NPK fertilization treatment (B4)
produced the best wet pod weight of 87.42 gram. So, to get the best wet pod weight, treatment
(B4) can be applied. NPK fertilizer plays a role in increasing the wet pod weight. In line with the

statement of Zohaib et al. (2021), to increase the grain weight, NPK fertilization can be applied.
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This is due to the availability of the right potassium nutrient so that there is an increase in
photosynthate yields which are translocated to the pods (Pulungan et al., 2021). Wet pod weight
determines how much photosynthesis can be stored in the seeds (Rahmawati et al., 2016). When
filling the pods, the pod becomes the center assimilation which mostly use as seeds so that

productivity can increase.
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Figure 6. Effect of NPK fertilizer dose on wet pod weight
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Figure 7. Effect of NPK fertilizer dose on productivity

The results of Duncan's 5% multiple range test, Figure 7, for the main effect of the NPK
fertilization dose factor (B) showed that the 67.5 gram/plot NPK fertilization treatment (B4)
produced the best productivity of 7.09 tons/ha. It was significantly different from treatment (B1)
and (B2) but not significantly different from treatment (B3). The highest productivity was obtained
by the applyingtreatment B4 because providing optimal NPK elements can maximize pod filling,
which is closely related to productivity. In line with the statement of Silitonga et al. (2018), the
relationship between the wet weight of the plant and the dose of NPK fertilizer was positive
quadratic to increase productivity. Pod filling is influenced by insufficient phosphorus and
potassium nutrients (Hartanti & Yumadela., 2018).

3. Conclusions
The results showed that there was a significant interaction only on the number of main

branches with treatment of 15% coconut water immersion concentration and NPK fertilization
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dose of 22.5 grams/plot A2B2 (7.7 branches). The coconut water immersion concentration factor
had a significant effect on the percentage of pithy pods, the percentage of empty pods, and the
weight of 100 seeds, with concentration of coconut water immersion 15% (A2). The dose of NPK
fertilization factor had a significant effect on harvesting age, percentage of empty pods, wet pod
weight and productivity with the best treatment of NPK fertilization 67.5 gram/plot (B4). Applying
treatment of immersion of coconut water 15% and NPK fertilization dose 67.5 grams/plot
enhances the growth and yield of the peanut.
References

Ariyanti, M., Maxiselly, Y., & Soleh, M. A. (2020). Pengaruh Aplikasi Air Kelapa sebagai Zat
Pengatur Tumbuh Alami terhadap Pertumbuhan Kina (Cinchona ledgeriana Moens) setelah
Pembentukan Batang di Daerah Marjinal. J Argrosintesa, 3(1), 12-23.
https://jurnal.ugj.ac.id/index.php/agro_sintesa/article/view/3547.

Badan Pusat Statistik. (2018, Sep 7). Produktivitas Kacang Tanah Menurut Provinsi 2014-2018.
Retrieved from https://www.pertanian.go.id/home/?show=page&act=view&id=61.

Bonku, R., & Yu, J. (2020). Health Aspects of Peanut as An Outcome of its Chemical
Composition. Food Science and Human Wellness, 9(1), 21-30.
https://www.sciopen.com/article/10.1016/j.fshw.2019.12.005.

Deshi, K. E., Oko, M. O., Nanbol, K. K., & Satdom, S. M. (2021). Effect of Coconut (Cocos
nucifera L.) Water on Flowering Behavior of Selected Potato (Solanum tuberosum L.)
Varieties in Jos Plateau State Nigeria. Australian Journal of Science and Technology, 5(3),
647-652. https://www.aujst.com/vol-5-3/09_AJST_2021-45.pdf.

El-sherbeny, T. M. S., Mousa, A. M., & Zhran, M. A. (2022). Response of Peanuts (Arachis
hypogeae L.) Plant to Bio-Fertilizer and Plant Residues in Sandy Soil. Environ Geochem
Health, 45(2), 253-265.
https://www.researchgate.net/publication/361269028 Response of peanuts_Arachis_hypo
geae_ L plant_to_bio-fertilizer_and_plant_residues_in_sandy_soil.

Gulo, Y. S. K., Marpaung, R. G., & Manurung, A. I. (2020). Pengaruh Pemberian Pupuk NPK
Mutiara dan Banyaknya Biji Per Lubang Tanam terhadap Pertumbuhan dan Produksi
Kacang Tanah Varietas Tasia 1 (Arachis hypogeae L.). Jurnal Darma Agung, 28(3), 525-
548. https://jurnal.67darmaagung.ac.id/index.php/jurnaluda/article/view/813
http://jurnal.darmaagung.ac.id/index.php/jurnaluda/article/view/813

Hariyadi, B. W., Sutiono., Huda, N., Pratiwi, Y. I., & Nisak, F. (2020). The Effect of Giving NPK
Fertilizer on Growth and Results plant Purple (Solanum melongena L.). Agriculture Science,
4(1), 54-62.
https://agriculturalscience.unmerbaya.ac.id/index.php/agriscience/article/view/49/36.

Hartanti, A., & Yumadela, J. (2018). Korelasi Pertumbuhan dan Hasil Tanaman Kacang Tanah
(Arachis hypogeae L.) terhadap Konsentrasi dan Frekuensi Pemberian Larutan MOL
(Mikroorganisme Lokal) Bonggol Pisang Kepok (Musa paradisiaca). Jurnal Ilmu
Pertanian, 5(2), 8-18. https://ejournal.upm.ac.id/index.php/agrotechbiz/article/view/435.

Hermawan, J., Sulandjari, K., & Azizah, E. (2021). Pengaruh Perendaman Bahan Organik Air
Kelapa dan Air Cucian Beras terhadap Viabilitas dan Vigor Benih Timun Apel (Cucumis
sp.) dalam Periode Simpan yang Berbeda. Jurnal Agrotek Indonesia, 6(1), 65-72.
https://journal.unsika.ac.id/index.php/agrotek/article/view/4588.

Juleo, D., Ezward, C., & Seprido. (2022). Pengaruh Pemberian Pupuk Urea terhadap Pertumbuhan
dan Produksi Kacang Tanah (Arachis hypogeae L) di Tumpang Sarikan dengan Jagung
Manis (Zea mays saccharata Sturt). Jurnal Green Swarnadwipa, 11(2), 195-201.
https://ejournal.uniks.ac.id/index.php/GREEN/article/view/2202/1685.

183
Okti et al. (2024)

JAAST 8(2): 175-185 (2024)


https://jurnal.ugj.ac.id/index.php/agro_sintesa/article/view/3547
https://www.pertanian.go.id/home/?show=page&act=view&id=61
https://www.sciopen.com/article/10.1016/j.fshw.2019.12.005
https://www.aujst.com/vol-5-3/09_AJST_2021-45.pdf
https://www.researchgate.net/publication/361269028_Response_of_peanuts_Arachis_hypogeae_L_plant_to_bio-fertilizer_and_plant_residues_in_sandy_soil
https://www.researchgate.net/publication/361269028_Response_of_peanuts_Arachis_hypogeae_L_plant_to_bio-fertilizer_and_plant_residues_in_sandy_soil
https://jurnal.67darmaagung.ac.id/index.php/jurnaluda/article/view/813
http://jurnal.darmaagung.ac.id/index.php/jurnaluda/article/view/813
https://agriculturalscience.unmerbaya.ac.id/index.php/agriscience/article/view/49/36
https://ejournal.upm.ac.id/index.php/agrotechbiz/article/view/435
https://journal.unsika.ac.id/index.php/agrotek/article/view/4588
https://ejournal.uniks.ac.id/index.php/GREEN/article/view/2202/1685

Khalofah, A., Ghramh, H. A., Al-Qthanin, R. N., & L’taief, B. (2022). The Impact of NPK
Fertilizer on Growth and Nutrient Accumulation in Juniper (Juniperus procera) Trees Grown
on Fire-Damaged and Intact Soils. Plos One, 17(1), 1-14.
https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0262685.

Lembaga Penelitian Tanah. (1983). Penuntun Analisis Fisika Tanah. Retrieved from
https://www.academia.edu/18799549/Kriteria_Penilaian_Sifat_Kimia_Tanah.

Liu, K., Liu, Y., & Chen, F. (2019). Effect of Storage Temperature on Lipid Oxidation and Change
in Nutrient Contents in Peanuts. Food Science & Nutrient, 7(7), 2280-2290.
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6657719/.

Nuryani, E., Haryono, G., & Histroriawati. (2019). Pengaruh Dosis dan Saat Pemberian Pupuk P
terhadap Hasil Tanaman Buncis (Phaseolus vulgaris, L.) Tipe Tegak. Jurnal limu Pertanian
Tropika dan Subtropika, 4(1), 14-17.
https://jurnal.untidar.ac.id/index.php/vigor/article/view/1307.

Pulungan, M. R. D., Tobing, O. L. & Mulyaningsih, Y. (2021). Pengaruh Pemberian Ekstrak
Gulma Azolla pinnata dan Lama Perendaman Air Kelapa terhadap Pertumbuhan dan Hasil
Kacang Tanah. Jurnal Agronida, 7(1), 45-53. https://ojs.unida.ac.id/JAG/article/view/3330.

Rahmawati, A., Purnamawati, H., & Kusumo, Y. W. E. (2016). Pertumbuhan dan Produksi Kacang
Bogor (Vigna subterranea (L.) Verdcourt) pada Beberapa Jarak Tanam dan Frekuensi
Pembumbunan. Jurnal Agrohorti, 4(3), 302-311.
https://journal.ipb.ac.id/index.php/bulagron/article/view/14260.

Rato, Y. Y. D. (2019). Pengaruh Sarana Produksi terhadap Usahatani Kacang Tanah melalui
Program Pengembangan Usaha Agribisnis Pedesaan Umagera. Jurnal Pendidikan Sains dan
Humaniora, 7(7), 1027-1037. https://ojs.serambimekkah.ac.id/serambi-
akademika/article/view/1647.

Rosniawaty, S., Ariyanti, M., Suherman, C., Sudirja, R., & Fitria, S. (2020). Utilization of Coconut
Water Waste to Increase Cocoa Growth Seedling by Different Application Methods and
Intervals. IOP Conf. Series: Earth and Environmental Science, 653(2021), 012081.
https://iopscience.iop.org/article/10.1088/1755-1315/653/1/012081

Setiawati, T., Keliat, A. P. R., Budiono, R., Partasasmita, R., & Iskandar, J. (2018). Influence of
NAA and Coconut Water with Variation of Soaking Duration on The Growth of Yellow
Bamboo Branch Cutting. Nusantara Bioscience, 10(3), 178-182.
https://smujo.id/nb/article/download/2775/2389/3716.

Silitonga, M., Sipayung, P., Sitorus, I. M., Siahaan, R., Hutauruk, S., Fajar,T. S. A., Sarumaha, S.
R. D., & Panjaitan, D. (2018). The Effect of Biochar Dose and NPK Fertilizer on The
Production and Growth of Pak Choi Plant. IOP Conf. Series: Earth and Environmental
Science, 205(2018), 012028. https://iopscience.iop.org/article/10.1088/1755-
1315/205/1/012028.

Sudding, A. F., Maintang., Asri, M., Raul, A. W., Syam, A., & W, A. A. (2021). The Effect of NP
15-15-6-4 Compound Fertilizer on Corn growth and Yield. IOP Conf. Series: Earth and
Environmental Science, 911(2021), 012047.
https://www.researchgate.net/publication/356627596_The_effect_of NPK_15-15-6-

4 _compound_fertilizer_on_corn_growth_and_yield/link/61a5934d4553ealb7ab52c7c/dow
nload.

Trisnaningsih, U., & Wahyuni, S. (2019). The Effect of Coconut Water and Planting Media to The
Growth of Christmas Palm (Veitchia merilli). International Conference on Agriculture
Social Sciences Education Technology and Health (ICASSETH 2019). https://www.atlantis-
press.com/proceedings/icasseth-19/125938601.

Trianto, M., Budiarsa, 1. M., & Kundera, 1. N. (2019). Kadar Protein Berbagai Jenis Kacang
(Leguminoceae) dan Pemanfaatannya sebagai Media Pembelajaran. Journal of Biology
Science and Education, 7(2), 533-538.
https://jurnal.fkip.untad.ac.id/index.php/ejipbiol/article/view/1140.

184
Okti et al. (2024)

JAAST 8(2): 175-185 (2024)


https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0262685
https://www.academia.edu/18799549/Kriteria_Penilaian_Sifat_Kimia_Tanah
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6657719/
https://jurnal.untidar.ac.id/index.php/vigor/article/view/1307
https://ojs.unida.ac.id/JAG/article/view/3330
https://journal.ipb.ac.id/index.php/bulagron/article/view/14260
https://ojs.serambimekkah.ac.id/serambi-akademika/article/view/1647
https://ojs.serambimekkah.ac.id/serambi-akademika/article/view/1647
https://iopscience.iop.org/article/10.1088/1755-1315/653/1/012081
https://smujo.id/nb/article/download/2775/2389/3716
https://iopscience.iop.org/article/10.1088/1755-1315/205/1/012028
https://iopscience.iop.org/article/10.1088/1755-1315/205/1/012028
https://www.researchgate.net/publication/356627596_The_effect_of_NPK_15-15-6-4_compound_fertilizer_on_corn_growth_and_yield/link/61a5934d4553ea1b7ab52c7c/download
https://www.researchgate.net/publication/356627596_The_effect_of_NPK_15-15-6-4_compound_fertilizer_on_corn_growth_and_yield/link/61a5934d4553ea1b7ab52c7c/download
https://www.researchgate.net/publication/356627596_The_effect_of_NPK_15-15-6-4_compound_fertilizer_on_corn_growth_and_yield/link/61a5934d4553ea1b7ab52c7c/download
https://www.atlantis-press.com/proceedings/icasseth-19/125938601
https://www.atlantis-press.com/proceedings/icasseth-19/125938601

http://download.garuda.kemdikbud.go.id/article.php?article=2978179&val=26689&title=J
enis-
jenis%20Tanaman%200bat%20yang%20digunakan%20Masyarakat%20di%20Desa%20P
andere%20Kecamatan%20Gumbasa%?20dan%20Pemanfaatannya%20sebagai%20Media%
20Pembelajaran

Un, V., Farida, S., & Tito, S. I. (2018). Pengaruh Jenis Zat Pengatur Tumbuh terhadap
Perkecambahan Cendana (Sontalum album Linn). The Indonesian Green Technology
Journal, 7(1), 27-34. https://igtj.ub.ac.id/index.php/igtj/article/view/181.

Wang, X., Liu, W., Li, Z., Teng, Y., Christie, P., & Luo, Y. (2020). Effect of Long-Term Fertilizer
Applications on Peanut Yield and Quality and on Plant and Soil Heavy Metal Accumulation.
Pedosphere, 30(4), 555-562.
https://www.sciencedirect.com/science/article/abs/pii/S1002016017604570.

Waruwu, F. B. W. B., Indra, L., & Sumbayak, R. J. (2021). Pengaruh Pemberian Pupuk Kandang
Sapi dan NPK terhadap Pertumbuhan dan Produksi Kacang Tanah (Arachis hypogeae L.).
Jurnal Agrotekda, 5(1), 1-15.
https://jurnal.darmaagung.ac.id/index.php/agrotekda/article/view/1374.

Wijaya, R., Nazari, A. P. D., & Ramayana, A. S. (2019). Pertumbuhan dan Hasil Kacang Hijau
(Phaseolus radiates L.) dengan Pemberian Air Kelapa. Jurnal Agroteknologi Tropikal
Lembab, 1(2), 100-105. https://e-journals.unmul.ac.id/index.php/agro/article/view/1970.

Wisuda, N. L., Irfan, M. D., & Supriyo, H. (2022). Aplikasi Giberelin terhadap Peningkatan
Pertumbuhan dan Produktivitas Kacang Tanah (Arachis hypogeae L.). Muria Jurnal
Agroteknologi, 1(2), 30-33.
https://jurnal.umk.ac.id/index.php/mjagrotek/article/view/8251/3427.

Zhao, S., LU, J., Xin-peng, X. U., Lin, X., Rosso, L. H. M., Shao-jun, Q., Ciampitti, I. A., & Ping,
H. (2021). Peanut Yield Nutrient Uptake and Nutrient Requirements in Different Regions of
China. Journal of Integrative Agriculture, 20(9), 2502-2511.
https://www.researchgate.net/publication/348446466_ScienceDirect_Peanut_yield_nutrien
t uptake_and_requirement_in_different_regions_of China.

Zohaib, A., Ullah, H., Anjum, S. A., Tabassum, T., Hussain, M., Nawaz, M., Abbas, G., & Irshad,
S. (2021). Effect of NPK Fertilization Strategies on Growth Yield Nutrient Use Efficiency
and Economic Benefits of Relay Intercropped Wheat in Cotton. Pakistan Journal of
Agricultural Research, 34(1), 49-57. http://researcherslinks.com/current-issues/Effect-of-
NPK-Fertilization-Strategies-on-Growth/24/1/3599/html.

185
Okti et al. (2024)

JAAST 8(2): 175-185 (2024)


http://download.garuda.kemdikbud.go.id/article.php?article=2978179&val=26689&title=Jenis-jenis%20Tanaman%20Obat%20yang%20digunakan%20Masyarakat%20di%20Desa%20Pandere%20Kecamatan%20Gumbasa%20dan%20Pemanfaatannya%20sebagai%20Media%20Pembelajaran
http://download.garuda.kemdikbud.go.id/article.php?article=2978179&val=26689&title=Jenis-jenis%20Tanaman%20Obat%20yang%20digunakan%20Masyarakat%20di%20Desa%20Pandere%20Kecamatan%20Gumbasa%20dan%20Pemanfaatannya%20sebagai%20Media%20Pembelajaran
http://download.garuda.kemdikbud.go.id/article.php?article=2978179&val=26689&title=Jenis-jenis%20Tanaman%20Obat%20yang%20digunakan%20Masyarakat%20di%20Desa%20Pandere%20Kecamatan%20Gumbasa%20dan%20Pemanfaatannya%20sebagai%20Media%20Pembelajaran
http://download.garuda.kemdikbud.go.id/article.php?article=2978179&val=26689&title=Jenis-jenis%20Tanaman%20Obat%20yang%20digunakan%20Masyarakat%20di%20Desa%20Pandere%20Kecamatan%20Gumbasa%20dan%20Pemanfaatannya%20sebagai%20Media%20Pembelajaran
http://download.garuda.kemdikbud.go.id/article.php?article=2978179&val=26689&title=Jenis-jenis%20Tanaman%20Obat%20yang%20digunakan%20Masyarakat%20di%20Desa%20Pandere%20Kecamatan%20Gumbasa%20dan%20Pemanfaatannya%20sebagai%20Media%20Pembelajaran
https://igtj.ub.ac.id/index.php/igtj/article/view/181
https://www.sciencedirect.com/science/article/abs/pii/S1002016017604570
https://jurnal.darmaagung.ac.id/index.php/agrotekda/article/view/1374
https://e-journals.unmul.ac.id/index.php/agro/article/view/1970
https://jurnal.umk.ac.id/index.php/mjagrotek/article/view/8251/3427
https://www.researchgate.net/publication/348446466_ScienceDirect_Peanut_yield_nutrient_uptake_and_requirement_in_different_regions_of_China
https://www.researchgate.net/publication/348446466_ScienceDirect_Peanut_yield_nutrient_uptake_and_requirement_in_different_regions_of_China
http://researcherslinks.com/current-issues/Effect-of-NPK-Fertilization-Strategies-on-Growth/24/1/3599/html
http://researcherslinks.com/current-issues/Effect-of-NPK-Fertilization-Strategies-on-Growth/24/1/3599/html

