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Submitted: Abstract: This study aims to determine the effect of adding organic fertilizer to the ex-
XX-XX-XX eruption of Mount Merapi by using an indicator plant of peanut (Arachis hypogaea L.) Gajah
Accepted: variety in order to land rehabilitation. The treatment used was the addition of voleanic ash
XN -XX-XXX and organic fertilizer. The organic fertilizer used comes from chicken manure. The selection

of chicken manure as organic fertilizer uses the principle of sustainability, where in the
research area there are many chickemrmers so that the presence of chicken manure is easy
and cheap to obtain. The design of this study was based on 1 block completely r‘ancmi.ZEd
2 factorial design which was repeated 3 times. With the addition of volcanic ash and chicken
manure, 10 tons/ha, 20 t(B/ha and 30 tons/ha, respectively. Plant paramens ohserved
were: (1) plant height, (2) fresh weight and dry weight of roots, (3) Shoots' fresh and dry
weight, (4) fresh weight and dry weight of pods, (5) Seeds' fresh weight and dry weight, (6)
number of seeds and pods/plant, and (7) N uptake and root nodule number. The findings
indicated that chicken manure increased plant height from 1 to 5 weeks after planting, The
application of 30 tons/ha of chicken manure has raised the height of plants. The addition
of chicken manure tends to enhance the peanut seeds' dry weight.
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Abstrak: Penclitian ini bertujuan untuk mengetahui pengaruh penambahan pupuk organik
di lahan bekas erupsi Gunung Merapi dengan menggunakan tanaman indikator kacang
tanah (Arachis hypogaea 1.) varieras Gajah dalam r. petbaikan lahan. Petlakuan yang
digunakan adalah penambahan abu volkan dan pupuk otganik. Pupuk organik yang
digunakan berasal dari kotoran ayam. Pemilihan kotoran ayam sebagai pupuk organik
menggunakan prinsip keberlanjutan, dimana di daerah penelitian terdapat banyak peternak
ayam sehinpgell keberadaan kotoran ayam mudah dan murah didapatkan. Rancangan
penelitian ini disusun berdasarkan 1 blok rancangan acak lengkap 2 faktorial yang diulang
sebany kali. Dengan perlakuan penambahan abu volkan dan kotoran ayam masing-
masing 10 ton/ha, éathXha dan 30 ton/ha. Parameter tanaman yang diamati yaitu: (1)
tingpi tanafffn, (2) bobot segar dan bobot kering akar, (3) bobot segar dan bobot kering
pucuk, (4) bobot segar bobot dan bobot kering polong, (5) bobot segar dan bobot kering
benih, (6) jumlah biji dan polong/tanaman, dan (7) serapan N dan jumlah bintil akar.
Temuan menunjukkan b@a kotoran ayam meningkatkan tinggi tanaman dati 1 sampai 5
minggu setelaB tanam. Pemberian pupuk kandang ayam sebanyak 30 ton/ha telah
meningkatkan tingpi tanaman. Penambahan kotoran ayam cenderung meningkatkan bobot
kering biji kacang tanah.

Kata kunci: Abu Vulkanik, kotoran ayam, rehabilitasi lahan.

INTRODUCTION

In order to promote food security and boost bioenergy production, marginal lands
play a vital role in crop productivity support. One of the widely dispersed marginal areas in

Indonesia is comprised of young, very fertile, and productive volcanic soils. Nevertheless,
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ecosystem services, environmental concerns, and sustainability have been frequently
emphasized in relation to the (2 of marginal land. The land is a production center for
various commodities (Ekroos et al., 2016; Graesser et al.,, 2018; Silveira et al., 2017). What
needs to be done is to carry out good management of marginal lands so that the butfering
capacity of the environment is maintained. Optimization strategy for th:mmd crop
development of marginal land use to support land rehabilitation (Awasthi et al., 2017;
Hussain et al., 2020; Sari et al., 2020; Schroder et al., 2018). Knowledge about the quality of
marginal lands and their evaluation and management is limited and varied.

Mount Merapi is a volcano 30 kilometers north of Yogyakarta. It is the most active
volcano in Indonesia, erupting every four years on average. On the slopes of Mount Merapi
in Yogyakarta, one of the new volcanic soils may be found. Since the big eruption that
occurred in September 2010, a significant amount of volcanic ash has blended with the
surrounding soil. In the form of dust, molten rock, and gravel, volcanic ash is the byproduct
of volcanic eruptions. On the slopes of Mount Merapi, the soil conditions were dominated
by new earth. According to Utami et al. (2018) there is no problem of chemical nature for
plant growth on land with volcanic ash material, although there are elements of aluminum
(AD) and silica (Si) if dissolved in water at an acidic pH which can cause poisoning for plants.
Al ean tbzoreticall}-‘ be neutralized with organic fertilizers, one of which is manure.

The use of organic fertilizers is highly dependent on the abundance and availability
of biomass in the local area. Manure from chicken manure is possible on the slopes of Mount
Merapi because of its abundant availability. The method of giving chicken manure is one of
the efforts that can improve and change the physical condition of the soil as a place to grow
plants (Hilwa et al., 2020; Yuna.nmet al,, 2022). Chicken manure fertilization is thought to
boost production by enhancing the soil's physical, chemical, and biological qualities. The
function of chicken manure is as a source of energy and food for soil microorganism so that
it can increase the activity of soil microorganism which are very useful in providing plant
nutrient. Thus, the application of chicken manure will increase plant growth and production
(Marlina et al., 2015).

However, there is a problem with the thickness of the volcanic ash material which is
positioned in different places. If the thickness of volcanic ash is less than 5 centimeters, the
soil may be immediately treated for agriculture. However, in locations where the thickness
of volcanic ash exceeds 10 centimeters, extremely thorough soil processing is necessary so
that the original soil is combined with the volcanic ash. One of the tolerant plants that can
be used as an indicator of soil itmovement for plant growth is the type of legume that can
provide additional nitrogen (N) in the soil (Farooq et al., 2021; Huang et al., 2022; Stagnari
etal., 2017; Utami et al., 2018).

In Indonesia, peanuts are the most important secondary crops second only to
soybeans and is a money-producing crop cash is important for farmers. Peanut productivity

in relatively low farm level due to genotype planting low yielding peanuts, pest attack and
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disease, or due to environmental stress conditions, especially drought (Singh et al., 1990).
The nitrogen content in the soil that has been mixed with volcanic ash is very low, legume
plants are needed to be able to fix nitrogen, either as intercrops, ground cover or by adding
nitrogen fixing microbes (Utami et al., 2018). The growth and development of peanuts is
strongly influenced by environmental factors, namely soil, temperature, air, solar radiation,
rain and other environmental factors. One of that factor that influence most is adding
nitrogen fixing microbes from manure. This research shows us the number of chicken

manure needed significant increase in the observed traits.

METHOD

This experiment is a pot experiment in aenhnuse, where the soil used is Regosol
Volcanic Ash soil which has been mixed with volcanic ash from the eruption of Mount
Merapi. The rnateal added is chicken manure. While the indicator plants in this experiment
were arranged in a completely randomized design with two factors and each combination
was repeated 3 times (Syamsudin & Baharsyah, 1995).

The first factor is the dose of chicken manure which consists of 4 levels, namely:
Al = no chicken manure

Al = 10 tons/Ha (26.6 g/pot)

A2 = 20 tons/Ha (53.2 g/pot)A3 = 30 tons/Ha (79.8 g/pot)

The second factor is volcanic ash which consists of 4 levels, namely:
BO = no volcanic ash

B1 =10 tons/Ha (26.6 g/pot)

B2 =20 tons/Ha (53.2 g/pot)

B3 = 30 tons/Ha (79.8 g/pot)

Thus it is obtained

Block1:4 x4 =16

Tabel 1. Sample plot plan

gﬂBD AOB1 A0B2 AOB3
A1BO AlB1 A1B2 A1B3
A2B0 A2B1 A2B2 A2B3
A3BO A3B1 A3B2 A3B3

Each treatment combination was repeated 3 times so that there were 48 experimental
pots. Each experimental pot was given a peanut (Arachis hypogaea L.) plant variety Gajah.

The experiment was carried out for a period of 5 maths by observing the growth
and yield of peanut plants, namely: (1) plant height (cm), (2) fresh weight and dry wejgu of
roots (g/plant, number of pods/plant), (3) Shoots' fresh and dry weight (g/plant), (4) fresh
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weight and dry weight of pods (g/plant), (5) Seeds' esh weight and dry weight (g/plant), (6)
number of seeds and pods/plant, and (7) N uptake and root nodule number.

Data analysis used analysis of variance according to the design used. If the trearment
variance showed a significant effect at the 5% level, then to find out the difference between
treatments, it was analyzed with DMRT. If the real interaction will be tested for the simple
influence of one other factor and the closeness of the relationship between the two factors
is tested by regression and correlation (Syamsudin & Baharsyah, 1995). To find out between

the observed parameters, correlations were made between the parameters.

RESULTS AND DISCUSSION

Organic materials affects physicals, chemical and biological characteristic of the soil.
Chicken maure is one of the organic fertilizers used to improve soil properties, which directly
improve the growth of peanut. From the preliminary analysis of research materials showed
us that the volcanic ash quality is quite good; based on score of each parameter. Therefore
treatment of adding chicken manure and volcanic ash on plant growth we can observe that

the addition of chicken manure has a positive correlation.
1. Preliminary analysis of research materials
Preliminary analysis was used to determine the characteristics of the materials used,

namely Regosol Volcanic Ash, Chicken Manure and Volcanic Ash.

Table 2. Soil properties analysis of volcanic ash regosol

B8 Parameter Unit Score
Specific gravity g/em 3 2,06
Volume weight g/cm3 1,17
Texture (USDA) - sandy loam
Electrical conductvity - 0,23
C-organic Yo 1,72

Tabel 3. Chicken manure analysis result

Paremeter Unit Score
Soil moisture % 17,27
C-Organic %0 37,57
Organic material %o 75,14
N total % 2,08
Ratio C/N - 17,67
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Table 4. Voleanic ash analysis result

Paremeter Unit Score
specific gravity g/cm3 0,61
volume weight g/cm3 1,62
texture  (USDA) - loamy sand
electrical conductivity - 4,92
Al203 % 17,53
Si02 % 53,80

From the results of the analysis of the properties of the Volcanic Ash Regosol soil

used in this study, we can know that the soil density is 2.06 g/em3, the soil volume is 1.17
g/cm3, the soil texture is loamy sand, the value of Electrical Conductivity (DHL) is 0, 23
with 1.72 C-Organic content. From the analysis of chicken manure used in the study, it was
found that the moisture content was 17.27%, the C-Organic content was 37.57%, the organic
matter content was 75.14%, the total N value was 2.08 and the C/N ratio was 17.67. From
the value of the C/N ratio obtained, it can be seen that the chicken manure used in the study
has met the requirements as organic fertilizer (Yuliatiningsih et al., 2022). From the analysis
of volcanic ash used in the study, it was found that the specific gravity was 0.61%, the volume
weight was 1.62%, the texture was sandy loam, the DHL value was 4.92, the A1203 content
was 17.53% and the SiIO2 content was 53.80%, These data indicate that the quality of
volcanic ash is quite good. The action that needs to be done is the need for rinsing to remove

basic cations in the soluble salt.

2. Effmof chicken manure and volcanic ash on plant growth parameter

The results of thegalysis of variance from the study showed that the dose of chicken
manure and volcanic ash had a significant effect on the height of peanut plants significantly.
This can show us that the application of chicken manure on the ex-Merapi eruption area will
improve nutrient intake for plants. The dry weight of plant shoots did not show a significant
effect after being given soil mixed with chicken matgyse, but the dry weight of peanut seeds
showed a significant difference with taaddition of chicken manure. The results of the
analysis of nitrogen levels followed by analysis of variance with a significance level of 5%
gave significant results in the treatment of adding chicken manure and volcanic ash. Some
studies show that chicken magpye and volcanic ash have a good effect on plant growth (Aipa
& Michael, 2018; Arangote et al., 2019; Kantikowati et al., 2019; Mahmoud et al., 2019;
Suwignyo et al., 2022)

Based on Table 3. Treament of adding chicken manure and volcanic ash on plant
owth we can observe that the addition of chicken manure has a positive correlation with
plant height, number of pods/plants, number of seeds/plant and N uptake. This correlation
will significantly increase the weight of peanuts, which means it will increase productivity.
Provision of chicken manure has an effect on vegetative and generative growth in peanuts,

but from several parameters observed more positive correlations on generative growth.
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Table 3. Treatment of adding chiecken manure and voleanic ash on plant growth

Parameter Interaction
Gmt height (cm) positive
fresh w'nht and dry weight of roots negative
Shoots' fresh and dry weight negative
tresh weight and dry weight of pods negatif
tresh weiglmml dry weight of sceds negatif
number of sceds/plant positive
number of pods,/plant positive

N uprake positif

CONCLUSION

Efforts to improve marginal land are needed to improve the environment. One of
the marginal lands that are widely available in Indonesia is the land of former mountain
eruptions. This study uses soil samples from the eruption of Mount Merapi, organic fertilizer
and indicator plants of Gajah variety peanut as indicator plants to determine environmental
conditions in the area. The organic fertilizer used is from chicken manure. The selection of
chicken manure in this study uses the principle of sustainability, where on the slopesd
Mount Merapi there are many chicken farmers. In this study, the use of chicken manure up
to a dose of 30 tons/ha did not significantly increase the dry weight of nuts, although there
was a tendency to increase the dry weight of peanuts. Therefore treatment of adding chicken
manure and volcanic ash on pla growth we can observe that the addition of chicken manure
has a positive correlation with plant height, number of pods/plants, number of seeds/ plant
and N uptake . This correlation will significantly increase the weight of peanuts, which means
it will increase productivity. Further research is needed to obtain a dose of chicken manure
so that there is a significant increase in the observed traits. Another effort that needs to be

done is to diversify the added organic fertilizer, according to the potential of the area,

REFERENCES

Aipa, J., & Michael, P. S. (2018). Poultry manure application and fallow improves peanut
production in a sandy soil under continuous cultivation. International Journal of
Environmental and Agriculture Research, 4(2), 68-=75.

Arangote, V. R., De Leon Saura, R. B., & Rollon, R. ]. C. (2019). Growth and yield response
of peanut, (Arachis hypogaea I..) and soil characteristics with application of inorganic
and organic fertilizer and dolomite addition. International Journal of Biosciences, 15(6), 164—
173. https://doLorg/10.12692/1jb/15.6.164-173

Awasthi, A., Singh, K., & Singh, R. P. (2017). A concept of diverse perennial cropping
systems for integrated bioenergy production and ecological restoration of marginal

lands in India. Ecological Engineering, 105, 58-065.

58




https:/ /doi.org/10.1016/j.ecoleng 2017.04.049

Ekroos, J., Odman, A. M., Andersson, G. K. S., Birkhofer, K., Herbertsson, L., Klatt, B. K.,
Olsson, O., Olsson, P. A., Persson, A. §., Prentice, H. C., Rundléf, M., & Smith, H. G.
(2016). Sparing Land for Biodiversity at Multiple Spatial Scales. Frontiers in Eeology and
Evolution, 3. https://doi.org/10.3389/ fevo.2015.00145

Farooq, T. H., Kumar, U., Mo, ]J., Shakoor, A., Wang, ., Rashid, M. H. U., Tufail, M. A,
Chen, X,, & Yan, W. (2021). Intercropping of Peanut-Tea Enhances Soil Enzymatic
Activity and Soil Nutrient Status at Different Soil Profiles in Subtropical Southern
China. Plants, 10(5), 881. https:/ /doi.org/10.3390/plants 10050881

Graesser, J., Ramankurtty, N., & Coomes, O. T. (2018). Increasing expansion of large-scale
crop production onto deforested land in sub-Andean South America. Environmental
Research Letters, 13(8), 084021. https://doi.org/10.1088/1748-9326/aad5bf

Hilwa, W., Harahap, D. E., & Zuhirsyan, M. (2020). Pemberian pupuk kotoran ayam dalam
upaya rehabilitasi tanah ultisol Desa Janji yang terdegradasi. Agrica Ekstensia, 14(1), 75—
80. https://doi.org/10.55127 /ae.v14i1.37

Huang, Z., Cui, C., Cao, Y., Dai, J., Cheng, X., Hua, S., Wang, W., Duan, Y., Petropoulos,
E., Wang, H., Zhou, L., Fang, W., & Zhong, 7. (2022). Tea plant-legume intercropping
simultaneously improves soil fertility and tea quality by changing Bacillus species
composition. Horticulture Research, 9. https:/ /doi.org/10.1093/hr/uhac046

Hussain, M. 1., Faroog, M., Muscolo, A.; & Rehman, A. (2020). Crop diversification and
saline water irrigation as potential strategies to save freshwater resources and
reclamation of marginal soils—a review. Enwironmental Science and Pollution Research,
27(23), 28695-28729. https://dot.org/10.1007/s11356-020-09111-6

Kantikowati, E., Haris, R., & Mulyana, §. B. (2019). Aplikasi Pupuk Kandang Ayam Terhadap
Pertumbuhan Dan Hasil Tanaman Kentang (Solanum tuberosum L.). Ago Talanen:
Jurnal lmiah Pertanian, 2(1), 36—42. https://dol.org/10.55222 /agrotatanen.v2il.349

Mahmoud, A. W. M., Mahmoud, A. A., & Ghoniem, A. E. (2019). Udlization of Volcanic
Ash and Magnetite Mineral for Peanut Crop Production. Journal of Agricultnral Studies,
7(2), 44-62. https:/ /doiorg/10.5296/jas.v7i2.14764

Marlina, N., Aminah, R. 1. 8., Rosmiah, & Setel, .. R. (2015). Aplikasi Pupuk Kandang
Kotoran Ayam pada Tanaman Kacang Tanah (Arachis Hypogeae L.). Biosaintifika:
Joumal of Bialagy & Biology Edcation, 7(2), 135-141.
https://doi.org/10.15294 /biosaintifika.v7i2.3957

Sari, S., Achmar, M., & Zahrosa, D. B. (2020). Strategi optimalisasi penggunaan lahan
marginal untuk pengembangan komoditas tanaman pangan, CERMIN: Jurmal Penelitian,
4(2), 281-288. https://doi.org/10.36841/cermin_unars.v4i2.771

Schrdder, P., Beckers, B., Daniels, 8., Gnidinger, F., Maestri, E., Marmiroli, N., Mench, M.,
Millan, R., Obermeier, M. M., Oustriere, N., Persson, T., Poschenrieder, C., Rineau, F.,
Rutkowska, B., Schmid, T., Szulc, W., Witters, N., & Sxbe, A. (2018). Intensify

59




production, transform biomass to energy and novel goods and protect soils in
Europe—A vision how to mobilize marginal lands. Science of The Total Environment, 616—
617, 1101-1123. https:/ /doi.org/10.1016/].scitotenv.2017.10.209

Silveira, V. C. P., Gonzilez, ]. A., & da Fonseca, E. L. (2017). Land use changes after the
period commodities rising price in the Rio Grande do Sul State, Brazil. Ciéncia Rural,
47(4), 1-7. https:/ /doi.org/10.1590,/0103-8478cr20160647

Singh, A, K., Soetjipto, K., & Mangesha, M. H. (1990). Groundnut in Indonesia. Internat Arachis
News Let

Stagnari, F., Maggio, A., Galieni, A., & Pisante, M. (2017). Multiple benefits of legumes for
agriculture sustainability: an overview. Chemical and Biological Technologies in Agriculture, 4,
2. https:/ /dol.org/10.1186/s40538-016-0085-1

Suwignyo, B., Al-Kautsar, S., Pratomo, B. W., & Suhartanto, B. (2022). Peanut Plant { Arachis
hypogaea ) Productivities In Fxs Merapi Pyroclastic Land With Difterent Fertilizers.
Proceedings of the 6th International Seminar of Animal Nutrition and Feed Science (ISANES
2021), 21,173-177. https:/ /doi.org/10.2991 /absr.k.220401.035

Syamsudin, E., & Baharsyah, ]. 5. (1995). Prasedur Statistik Untuk Penelitian Pertanian. Ul-Press.

Utami, S. N. H., Purwanto, B. H., & Marwasta, D. (2018). Land Management for Agriculture
After The 2010 Merapi Eruption. Planta Tropika: Journal of Agro Science, 6(1), 32-38.
https:/ /doi.org/10.18196/pt.2018.078.32-38

Yuliatiningsih, N. P., Darmayasa, [. B. GG.; & Defiani, M. R. (2022). Pengaruh formulasi
pupuk cair berbasis limbah organik dan penambahan konsorsium mikroba pelarut
tosfat terhadap pertumbuhan tanaman cabai rawit (Capsicum frutescens L.). [urnal
Biologi Udayana, 26(1), 32—44. https:/ /doiorg/10.24843/JBIOUNUD.2022.v26.101.p04

Yunanto, T., Suparno, 5., Amanah, F., Fajriatunnisa, F., & Wisnu, N. P. (2022). Reclamation
of alimestone quarry: effect of poultry manure and humic acid on the soil improvement.
Jonmal  of  Degraded — and ~ Mining — Lands  Management, — 9(4),  3773-3785.
https:/ /doi.org/10.15243/idmlm.2022.094.377

60




The effect of organic fertilizer and mount Merapi volcanic ash
to land rehabilitation

ORIGINALITY REPORT

15, 14, 8 3

SIMILARITY INDEX INTERNET SOURCES PUBLICATIONS STUDENT PAPERS

PRIMARY SOURCES

Submitted to Higher Education Commission

Pakistan
Student Paper

T

protan.studentjournal.ub.ac.id

Internet Source

T

Evelyn Evelyn, Kanang S. Hindarto, Entang
Inoriah. "PERTUMBUHAN DAN HASIL SELADA
(Lactuca sativa L.) DENGAN PEMBERIAN
PUPUK KANDANG DAN ABU SEKAM PADI DI
INCEPTISOL.", Jurnal lImu-llmu Pertanian
Indonesia, 2018

Publication

T

S Ginandjar, L A Hakim, M Subandi, A
Rahmadi, M T A Hakim. "The effect of dung
and local microorganism of banana corm
application on the growth and the yield of
mung beans (Vigna radiata L) Vima - 2
variety", IOP Conference Series: Earth and
Environmental Science, 2021

Publication

T




o

etd.repository.ugm.ac.id

Internet Source

T

repo.unand.ac.id

Internet Source

(K

H B

repository.usu.ac.id

Internet Source

T

Submitted to Universitas Muria Kudus
Student Paper

T

jurnal.unismabekasi.ac.id
'Ilnternet Source <1 %
scholar.unand.ac.id

Internet Source <1 %
zombiedoc.com

Internet Source <1 %

L N Aini, B H Isnawan, E Hanudin. "Land <1 o
Suitability Re-evaluation for Fruit Crops in the ’
Post-Eruption Merapi 2010", IOP Conference
Series: Earth and Environmental Science, 2022
Publication
agronomyjournal.usamv.ro

Int%rnetSourceyJ <1 %
aura.abdn.ac.uk

Internet Source <1 %
jurnal.una.ac.id

'IlnternetSource <1 %



research.chalmers.se
Internet Source <1 %
www.idexlab.com
Internet Source <1 %
journals.plos.or
-I]nternet Sourcep g <1 %
news.detik.com
Internet Source <1 %
smujo.id <1
Internet Source %
www.atlantis-press.com
Internet Source p <1 %
www.ufsm.br
Internet Source <1 %
Robbani Hanida, Sih Dewi Widyatmani, <1
P H H : ron %
rasojo Haryuni, Supriyadi. "Impacts of
various fertilizer combinations onto some
agronomical traits of rice (Oryza sativa L.)
grown employing hazton methods", Journal of
Cereals and Oilseeds, 2018
Publication
aruda.kemdikbud.go.id
%temetSource g <1 %
journal.ugm.ac.id
JInternet Sourceg <1 %




JeLytapsetacd <1y
Il:treirigisléuorcs.eh.egranth.ac.in <1 o
R upyace <1y
neaterra.cop <1y

Exclude quotes Off Exclude matches

Exclude bibliography On

Off



