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Abstract. The use of inorganic fertili.zau)mbined organic fertilizer is commonly applied by
farmers to increase shallot pl‘()duc. Research was conducted to determine the proper dosage
of organic fertilizer which can reduce the use of inorganic fertilizer. The research was
conducted at Tawangargo Village, Karangploso district, Malang. The fertilizers were organic
fcrtilizﬂ, enriched with N-fixing bacteria and P solvent bacteria. The research used RCBD
where the treatments were combinations of organic and inorganic fertilizers. The dose of
organic fertilizer enriched func:li()namicr()bes was set at 2 t/ha, while the dose for inorganic
fertilizer is a combination ()0 kg/ha NPK+200 kg/ha SP36+400 ZA+100 kg/ha ZK. As
comparison, farmers applied organic fertilizer from cow manure and without fertilization as
control. The results showed that standard dose 1009 inorganic fertilizer (1,300 kg/ha) + 100%
standard dose (2,000 kg/ha) microbial-enriched organic fertilizer increased RAE 2% that
produced 1250 t/ha dry shallots in comparison with the farmer control. By dose of 2 t/ha of
organic fertilizer enriched with functional microbes, the results will be equivalent to local
organic fertilizer of 10,000 kg/ha and it is more effective than local organic fertilizers from
COw manure.

1. Introduction

Fertilizer application is a strategy which is applied by the farmers to increase soil and crop
productivities. Raw materials for most of the commercial fertilizers in the marketplace are classified
into inorganic (chemical) and organic fertilizers. Farmers prefer inorganic fertilizers to organic
fertilizers because they show quick responses to growth and yields. Some findings of the research
indicated that most of the intensive farming land have degraded and decreased land productivity,
particularly that related to lower C-organic level in the soil, <2 %, and most of them are found on
intensive lands in Java. In order to gain optimal productivity, C-organic >2 % is required. One of
alternative solutions to add C-organic is the application of organic fertilizer. Organic fertilizers
stimulate plant growth and more efficiency than just chemical fertilizer application [1]. Organic
fertilizers will be able to increase productivity of farming commodities, both quality and quantity, and
be able to reduce environmental pollution, as well as to increase land quality continuously [2]. Organic
fertilizers are able to stimulate the growth of roots and crops by increasing microorganism popfhtion
in the soil, so that organic fertilizers are included in fertilization program to increase the harvest yields.
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Inorganic fertilizers provide from one type of nutrient (single fertilizer) to several tys of nutrients
(complex fertilizers) for the crops, but they do not provide carbon compound, which is able to improve
physical and biological properties of the soil, and most of them do not provide micronutrients. [3]
suggested that the application of nitrogen without other macronutrients will reduce dry matter of the
bulb/tuber for about 4%; furthermore, [4] suggested that rendemen (sucrose content of sugar cane) and
quality of the shallots are highly affected by types of fertilizer, and the highest yields are obtained by
the application of chicken dropping.

The observed organic fertilizers have met the standard and enriched witlmnctiona] microbe, so
that they are required further research in the field, [5] the main study Effthe use of organic and
inorganic integrated fertilizers combined with biological fertilizers. Balanced [rtilization by
combining the use of chemicals, organic / biological fertilizers must be developed [6]. Objective of the
research was to study the effect of combination of organic and inorganic fertilizers enriched with
Nitrogen-binding bacteria and Phosphor solvent bacteria to growth and yields of shallots.

2. Materials and methods

The research was conduffld on the farmer land at Kalang of Tawangargo Village, Karangploso
district, Malang Regency trom March to June 2018 at the altitude of 750 m as] (above sea level) at 24-
29°C. Based on soil analysis results, cation exchange capacity of the soil was high along with soil
texture which is dominated by clay fraction. Phosphor and calcium are very high and low organic
material content.

The shallot seeds used in the research were from Bauffijariety. Doses of the inorganic fertilizers,
which are commonly used by local farmers are as follow: 200 kg/ha SP36 + 600 kg/ha NPK Mutiara +
400 kg/ha ZA + 100 kg/ha ZK. For the control, it refers to the treatment without fertilizer and the
comparative one is local organic fertilizer, compost from cow manure.

Table 1. Dosages of the Inorganic and Organic Fertilizers

Dose (kg/ha)

No Code Treatment SP36 NPK ZA 7K Organic

Fertilizer
1 Control ~ Without Fertilizer 0 0 0 0 0
’ Standar 1 C]:7 Stemdeu‘d + 10 t/ha Local Organic 200 600 400 100 0

d Fertilizer

3 A 1 CF Standard + 100 % Organic Fertilizer 200 600 400 100 2000

4 B 0.',-'_5‘ (;F SIellldell'd + 100 % Organic 150 450 300 75 2000
Fertilizer

5 c 0.5 CF Standard + 100 % Organic 100 300 200 50 2000
Fertilizer

2 andar rganic

6 D 0..._5‘ (;F .Sl indard + 100 % Organic 50 150 100 25 2000
Fertilizer

7 E 1 CF Standard + 75 % Organic Fertilizer 200 600 400 100 1500

8 F 1 CF Standard + 50 % Organic Fertilizer 200 600 400 100 1000

9 G 1 CF Standard + 25 % Organic Fertilizer 200 600 400 100 500

10 H 0.7_5. (;F -Slill]dill'd + 75 % Organic 150 450 300 75 1500
Fertilizer

11 I 0.5 CF Standard + 50 % Organic Fertilizer 100 300 200 50 1000

o) andar ) .
12 ] 0.25 CF Standard + 25 % Organic 50 150 100 25 500

Fertilizer

Info: CF = chemical fertilizers

Results for quality test of the organic fertilizers enriched with N-binding bacteria and P solvent
bacteria are: Organic Carbon 19.15%, C/N ratio 16.95, Total N + P.0s + K-O 8.11%, Water Content
18.84% . Arsenic 0.07 ppm. Mercury 0.08 ppm. pH 9, available Fe 103.9 ppm. Mn 455.3 ppm, and Zn
256.3 ppm
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Method of the research applied Randomized Block Design, 12 treatments along with 3 replications
[Elble 1). Parameters of the observation include plant height, numbers of leaf/clump. numbers of tuber
per clump, wet weight of tuber, and dry weight of tuber. In order to find out effect of the treatments, F-
test was applied by trust interval 5 9%. Effectiveness of the organic fertilizers to the growth of the
shallots was obtained through RAE (Relative Agronomic Effectiveness) analysis by the equation as

follows:

RAE = Results of the tested fertilizer - control x 100 %
Results of the standard fertilizers - control

3. Results and discussion

Data analysis of the observation on height of the shallots at 45 DAP (days after planting) showed that
substitution of 10,000 kg/ha local manure with 2,000 kg/ha organic fertilizer is not potential to reduce
plant height significantly on combined treatment of the same inorganic fertilizers 1,300 kg/ha.
Substitution of local manure with organic fertilizer in combinatifd with 1,300 kg/ha standard
fertilizers has resulted significant plant height. Based on results of the study, the application of organic
and inorganic fertilizers affected the growth and productivity of the sweet corn [7] and shallots [8].

Table 2. Effect of the fertilizer application on height and numbers of leaf in Shallots

No Code @ Plant Height (cm) Number of Leaf per Clump
15 DAP 30 DAP 45 DAP 15 DAP 30 DAP 45 DAP

1 Control 18.67f 28.27f 41.17 g 2347 ab 4127 e 6057 ¢
2 Standard 2487 a 3800h 48.37 ab 2463 a 5543 a 78.30 ab
3 A 2433 ab 40.73 a 4873 a 2427ab 5387 ab 76.00 ab
4 B 2486 a 3533 be 4807 abc 2450 a 50.50 ¢ 75.63 ab
5 C 2293cd  3490cd 4727abed  23.00Db 4987 ¢ 69.27 def
6 D 2257cd  36.63 be 46.13 de 2243 b 4573 d 71.20 cde
7 E 24.10 ab 36.53bc 47.03 bede 2447 a 53.37b 7390 be
8 F 2553bc  37.10bc 4770 abed  24.23 ab 50.73 ¢ 7233 ed
9 G 24.50 ab 36.13 be 4657 cde 23.57 ab 50.50 ¢ 71.30 cde
10 H 22.20d 34.23 cd 45.50 e 24.00 ab 4933 ¢ 71.77 cde
11 I 21.83d 32.37 de 4307 f 23.57 ab 45.70d 68.60 ef

12 ] 2097 e 3103 e 42831 2347 ab 4407d 67.37fF

In general, addition of organic fertilizer by dose 2,000 kg/ha has been able to substitute the
application ofa] organic fertilizer 10,000 kg/ha. Reduction of inorganic fertilizer 0.25-0.5 from the
standard dose witlEle same application of organic fertilizer (2,000 kg/ha) will reduce numbers of the
shallot plantlets. In the combination treatment of inorganic fertilizer with the same dose as the
standard one (1300 kg/ha), reduction of organic fertilizer has reached 25 %, and it would not reduce
numbers of the plantlet. It means that addition of inorganic fertilizers is required. During the
@EBcrvation at 30 DAP and 45 DAP, the application of fertilizers have affected on numbers of leaf.
[Bccording to [5], the application of inorganic and organic fertilizers enriched with microbe will be
able to ma§¥hin fertility and quality of the soil, as well as the plant growth and according to research
results [9] Liquid organic fertilizer can increase the number of spring onions.

In combination treatment with standard dose of inorganic fertilizer (1,300 kg/ha), the application of
organic fertilizer could be reduced from 1,500 kg/ha to 1,000 kg/ha without decreasing numbers of
leaf. Reduction of inorgani@rtilizer 75%, 50%, and 25% will significantly reduce numbers of leaf. It
conforms to the suggestion of pre§fgus research that the application of organic and inorganic fertilizers
with NPK by proper dose will be able to increase growth and yield of the shallots [10].

The combined fertilizer treatment has significantly affected on parameter in numbers of tuber per
clump, production of wet tuber and dry tuber. [11] concluded that the application of organic fertilizer
has not only improved soil structure, but also modified ability of the soil to retain much water,
stimulate root development, growth and numbers of tuber/plantlet. Based on results of the research by
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[12] and [13], response of organic and inorganic fertilizers application is able to increase growth as
presented in parameters on numbers of leaf and tuber weight of the shallots.

Table 3. Effect of the fertilizer application on numbers of plantlet/tuber and numbers of the
harvested tuber of shallots

Number of Plantlet per Clump (Tuber)

No Code 15 DAP 30 DAP 45 DAP Harvest
1 Control 496d 5731 6.50 f 23.47 ab
2 Standard 7.50 a 8.10a 1053 a 2463 a
3 A 747 a 8.17a 1047 a 24.27 ab
4 B 6.70 be 7.40 b 1023 a 24.50 a
5 C 6.13 ¢ 700 ¢ 8.00 abc 23.00 b
6 D 6.07 ¢ 6.40 de 767 ¢ 2243 b
7 E 7.40 ab 803 a 9.00 b 2447 a
8 F 6.83 abc 793 a 8.93 be 2423 ab
9 G 6.80 abc 6.93 ¢ 8.73 bed 23.57 ab
10 H 6.20 ¢ 6.50 d 837 bede 24,00 ab
11 I 500d 6.33 de 8.00 cde 23.57 ab
12 J 500d 6.10 ¢ 7.80 de 23.47 ab

Combination of organic fertilizer 2,000 kg/ha and inorganic fertilizer was started from standard
dose (1.300 kg/ha), and then reduced to 0.5 times (650 kg/ha) have not affected on numbers of tuber.
The highest numbers § tuber were resulted from treatment A or combination of inorganic fertilizer by
standard dose (1.300 kg/ha) and organic fertilizer 2,000 kg/ha. The application of inorganic fertilizer
as recommended and the compost has produced maximum biomass of shallots [14].

Pattern of the fertilizer application etfect that was tested on parameter of wet tuber and dry tuber
was alike. The lowest yield of dry tuber, 5.16 t/ha, was resulted from the control, while the highest
yield was resulted from treatment A, a package of standard inorganic fertilizer (1,300 kg/ha) plus
100% organic fertilizer (2,000 kg/ha) that produced 12.50t/ha dry tubers. The application of organic
fertilizer has produced the same yields as the application of local organic fertilizer 10,000 kg/ha.

Table 4. Effect of the Fertilizer Application on Weight of Wet Tuber, Dry Tuber, and RAE Value
Harvest Yield (t/ha)

or.

No Code Wet Tuber Dry Tuber RAE (%)
1 Control 956 ¢g 5.90 f -

2 Standard 15.63 abe 12.38 ab 100

3 A 16.06 a 12.50 a 102
4 B 15.52 abe 11.57 abe 88

5 C 14.65 cd 10.78 ¢ 15

6 D 121f 88le 45

7 E 15.95 ab 11.75 abe 90

8 F 15.45 abc I11.12¢ 31

9 G 14.34 de 1099 ¢ 79
10 H 14.98 bed 11.48 be 86
11 I 1355¢ 985d 61
12 J 11.64f 853e 41

Dose of organic fertilizer 2,000 kg/ha, which was combined with 0.75 times dose of standard
inorganic fertilizer (975 kg/ha) in treatment B, did not significantly reduce the yield. The equal yields
were shown in treatment E, the combination of inorganic fertilizer (1.300 kg/ha) and 75 % dose of
organic fertilizer (1,500 kg/ha). The decreasing dose of inorganic fertif@er, 0.5 doses or 0.25 times of
the standard dose, has significantly reduce the yields. [15] concluded that the mixture of organic and
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inorganic fertilizers will be able to increase growth of the shallots tubers. It is also supported by results
of the research by [16] which showed that the addition of compost has significantly affected on the
increase of growth and produce the highest yield on chili. [12] research result The application of
chemical fertilizers and compost gives the maximum plant biomass of onions.

The highest dose of organic fertilizer (2,000 kg/ha) along with the addition of inorganic fertilizer
are still required to obtain equal yields as the recommended dose. Dose of organic fertilizer/local
compost was previously 10,000 kg/ha, if it applied sufficient organic fertilizer by dose 2,000 kg/ha to
obtain the equal yields. Organic fertilizer is able to increase C-organic of the soil, which is soluble,
particularly organic acids that increase P available in the soil as well as yield of the tubers [17] and
[18]. Organic fertilizers suitable for increasing soil fertility and plant growth can be incorporated into
fertilization programs to increase crop yields [19] and the application of chicken manure with
microbes obtained the highest yield of shallots [20].

RAE v#ffi# was gained by comparing the tested treatments and standard treatments of inorganic
fertilizers (200 kg/ha SP36 + 600 kg/ha NPK+400kg/ha ZA+100 kg/ha ZK + local organic fertilizer
10,000 kg/ha) with the control. Yield of dry tuber in the treatment was used as standard of RAE value.
Organic fertilizer enriched with N solvent bacteria and P have produced dry weight 12.50 t/ha \gih
RAE value 102 %. According to [21], the application of organic fertilizer bio-urine 1,000 liter/ha and
inorganic fertilizer have increased growth and yield of shallots, Filipina variety.

EZConclusion

The application of organic fertilizer combined with inorganic fertilizer by standard dose (1,300 kg/ha)
in diverse comparison (1; 0.75 and 0.5) has affected on plant height, numbers of plantlet, and numbers
of leaf. Those doses have significantly affected on numbers of tuber, yields of wet and dry tubers. The
application of organic fertilizer 2,000 kg/ha has been able to substitute local organic fertilizer
(bokashi/compost of the farmer) 10,000 kg/ha, with higher yield, 12.5 t/ha and the highest agronomic
effectiveness with RAE value 102 %. The recommended application of organic fertilizer is 2,000
kg/ha combined with 1300 kg/ha standard inorganic fertilizer or with (.75 times of the inorganic
fertilizer dose (975 kg/ha) for alternative of the recommended fertilizer application, which is
environmentally friendly.

Acknowledgemenif)

We would like to express our gratitude to PT. Nongguan Biotek Indonesia as fertilizer manufacturer
for their trust and cooperation. The Chief of AIAT East Java for his guide in performing the activity,
as well as the cooperator farmers. The responsible person of the activity, Dyah Pifih Saraswati, and the
entire executor teams as well as all parties for their assistance in completing research. Donald
Sihombing as adviser in writing the scientific papers.

References

[11  Ma C H and Soil Group 2013 Starter solution technology (sst) dan pemupukan berimbang untuk
produksi sayuran Training of trainers workshop April 15 — 19, 2013 Bali and East Java,
Indonesia.

[2] Wiwik dan Setyorini D 2012 Pemanfaatan pupuk organik untuk meningkatkan kesuburan tanah
dan kualitas tanaman Prosiding Seminar Nasional Teknologi Pemupukan dan pemulihan
Lahan terdegradasi (Jakarta: Badan Penelitian dan Pengambangan Pertanian. Kementerian
Pertanian) pp 237-241

[3] Tekalign T, Abdissa Y and Pant L M 2012 Afi-. J. Agric. Res.7 59805985

[4] Magdi A.Musa A and Mohamed M F 2009 Ass. Univ. Bull. Env. Res. 12 9-19

[S] Khorasgani O A and Pessarakli M 2020 J. of Plant Nutrition 43 17121725

[6] ChenlJ H 2005 The combined use of Inorganic and Organic fertilizers and/or biofertilizer for
crop growth and soil fertility (Thailand: Department of Soil and Environmental Science,
National Chung Hsing University)




ICSARD 2020 T0P Publishing

TIOP Conf. Series: Earth and Environmental Science 653 (2021) 012078 doi:10.1088/1755-1315/653/1/012078

(7]
(8]
(9]
[10]
[11]
[12]
[13]
[14]
[15]

[16]
[17]
[18]
[19]

(20]
(21]

Pangaribuan D H, Ginting Y C, Saputra L P and Fitri H 2017 J. Hort. Indonesia 8 5967

Suwandi S, Sopha G A and Yufdy M P 2015 J. Hortik 25 208-212

Anwar A et al 2018 J. Wjpls 4 16-22

Adeyeye A S, Ishaku M A, Gadu H O, Olalekan K K and Lamid W A 2017 J. RRJBS 6 811

Ebtisam [ E, Hellal F, Mansour H and Hady M A E 2013 Int. J.Sci 4 14-22

Nasreen S and Hossain A K M 2000 J. Agri. Res. 25221-226

Yoldas F, Ceylan S, Mordogan N and Esetlili B C 2011 Afr. J. Biot. Sci 10 1148811492

Mangesh M V and Chavan B L 2016 IJEAB. J. Agri and Biot 1 24561878

Banjare C, Shukla N, Sharma P K, Patanwar M and Chandravanshi D 2015 Inr. J. Farm. Sci 5
30-35

Anggraheni Y G D, Nuro F and Paradisa Y B 2019 Proceedings The 3rd SATREPS Conference
3 30-37

Kumar A, Singh R and Chhillar R K 2001 Indian. J. Agron 46 742746

Lasmini S A, Kusuma Z, Santoso M and Abadi A L 2015 Inr. J. Sci & Tec Res 4 243-246

Khan M, Fatima K, Ahmad R, Younas R, Rizwan M, Azam M, Abadin Z and Shafagat Z 2019
Saud. J. Geosc 12 563-567

Shaheen A, Fatma M, Rizk A and Singer S M 2007 Res. J. Agr. Bio. Sci 3 95-104

Santosa M, Suryanto A and Maghfoer M D 2016 Agriv. Int. J 37 290-295




Sugiono_2021_IOP_Conf._Ser.__Earth_Environ._Sci._653_012...

ORIGINALITY REPORT

19, 15 17« 6«

SIMILARITY INDEX INTERNET SOURCES PUBLICATIONS STUDENT PAPERS

PRIMARY SOURCES

.

Submitted to Universitas Negeri Semarang
Student Paper

3%

o

repository.warmadewa.ac.id

Internet Source

2%

e

ftp.academicjournals.org

Internet Source

T

-~

L R Widowati, P Sasmita, D Setyorini, A Jamil.
"Status of soil organic carbon and its
management recommendation for rice plants
at four experiment stations of the Indonesian
Centre for Rice Research", IOP Conference
Series: Earth and Environmental Science, 2021

Publication

T

o

ugspace.ug.edu.gh

Internet Source

T

repository.unitas-pdg.ac.id

Internet Source

T

=

Dermiyati, E Aprilia, K Hendarto, S B Yuwono,
Y C Ginting. "Effectiveness of the combination
of organonitrofos and inorganic fertilizers on

T



soil chemical properties and the yields of
cucumber (Cucumis sativus L.) in Ultisols", IOP
Conference Series: Earth and Environmental
Science, 2021

Publication

Muchtar, Andi Nirma Wahyuni, Andi
Irmadamayanti, Saidah, Syafruddin. "The
effect of fertilizing residues on growth and
yield of sweet corn", IOP Conference Series:
Earth and Environmental Science, 2020

Publication

T

E Fidiyawati, E Latifah, A Krismawati, D
Sihombing, D Setyorini, A Bakar, Sugiono.
"Effectivity of inorganic fertilizer NPK (15-15-6)
to growth and yield of lowland rice (Oryza
sativa L.) on alfisol soil", IOP Conference
Series: Earth and Environmental Science, 2022

Publication

T

asamgaling.blogspot.com

Internet Source

T

journal.ugm.ac.id

Internet Source

T

J Purnomo, | G M Subiksa. "Effect of P fertilizer <
%

formula to the growth and yield of sweet corn
on peatland", IOP Conference Series: Earth
and Environmental Science, 2021

Publication




Popdom <7
Waryat, N R Ahmadi, A Sulistyaningrum. <1
: . -y %
"Changes in Quality Characteristics at Pakcoy
was Packaged in Conventional and Paper",
|OP Conference Series: Earth and
Environmental Science, 2022
Publication
Submitted to East Carolina Universit
Student Paper y <1 %
snfapertaunmuhjember.blogspot.com
IEternetSEurce J g p <1 %
Maintang, Faisal Sudding, Muh Asri, Abdul <1
. L o . %
Wahid Rauf. "Application of liquid organic and
inorganic fertilizer on growth and production
of hybrid maize", IOP Conference Series: Earth
and Environmental Science, 2021
Publication
Submitted to iGroup <1
Student Paper %
Www.ijcmas.com
Internet Sc')lurce <1 %
D Adriani, Maryadi, E Purbiyanti, E Mulyana, A <1 o

Minha. "Marginal Substitution and Allocative
Efficiency Evaluation of Rice Farming Applying
Organic Fertilizer In Swampy Land Banyuasin



Regency, South Sumatera Province,
Indonesia", IOP Conference Series: Earth and
Environmental Science, 2022

Publication

Jauhari Syamsiyah, Ganjar Herdiansyah. "Leaf <1 o
nutrient content and corn growth with ’
application of liquid organic fertilizer and
inorganic fertilizer", IOP Conference Series:

Earth and Environmental Science, 2022
Publication

Parlin H. Sinaga, Marsid Jahari, Usman, Ida <1 o
Nur Istina, Nana Sutrisna. "Minimum fertilizer ’
for maize cultivation in suboptimal
agroecosystem", IOP Conference Series: Earth
and Environmental Science, 2020
Publication

S <1y

A E Marpaung, H Hanum, M Sembiring. "The <'I o
effect of liquid organic fertilizer and
phosphate solubilising bacteria Bacillus sp on
potato growth (Solanum tuberosum) in
andisol soil", IOP Conference Series: Earth and
Environmental Science, 2021
Publication

A K Dewi, S Rahayu, | Dwimahyani, N <1 o

Khairunnisa, E Suryadi. "The combination of
irradiation biofertilizer of rhizosphere



microbes consortium inoculant (IMR) and
inorganic fertilizer on the growth of kale in a
floating raft hydroponic system", IOP
Conference Series: Earth and Environmental
Science, 2021

Publication

A Wahyuni, R Putri, N A Hakim, Septiana.
. < 1w
"Enhancement of Soybean Growth using
Biological Agents Seed Treatment and
Fertilization", IOP Conference Series: Earth
and Environmental Science, 2022
Publication
N F Devy, Hardiyanto, J A Syah, R Setyani, B K <1 o
Udiarto. "The application of several cultivation ’
practices on growth and production of chili
(Capsicum annuum L.) varieties in the rainy
season", IOP Conference Series: Earth and
Environmental Science, 2021
Publication
eprints.undip.ac.id 1
IntFe)rnet Source p < %
saintek.uin-malang.ac.id <’
Internet Source %
M Hayati, M Rahmawati, F A Munandar. <'I o

"Potassium fertilizer doses and local
microorganism concentration affecting
growth and yield of shallot (Allium



ascalonicum L.)", IOP Conference Series: Earth
and Environmental Science, 2021

Publication

SR Karimuna, A Wahab, Warda, Baharudin.
"The effectiveness of fertilizing to increase
growth and productivity sorghum on dry land
and marginal in Southeast Sulawesi", IOP
Conference Series: Earth and Environmental
Science, 2020

Publication

<1%

Exclude quotes Off Exclude matches Off

Exclude bibliography On



